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INTRODUCTION

Learning from books and teachers is like traveling
by carrioge, so we are told in the Veda. The thought
goes on, "But the carriage will serve only while one
is on the highroad. He who reaches the end of the
highraad will leave the corriage and walk ofeot.”

In this book | shall try to build o serviceable con-
veyanee that will help all who are interested in the
problems of eolor artistry. One may travel carriage-
less and by unblazed frails, but progress is then
slow and the journey perilous. If @ high and distant
goal is to be attained, then it is odvisable fo toke
a carriage ot first in order to edvance swiftly and
safely.

Many of my students have helped me to find
materials with which to build, ond | om deeply
indebted to them. The doctrine fo be developed
here is an aesthetic color theory originating in the
experience and intuition of a painter, For the artist,
effects are decisive, rather than agents as studied
by physics and chemistry. Because color effects are
in the eye of the beholder, the many eolor plates
were indispensable. Yet the deepest and fruest
secrets of color effect are, | know, invisible even to
the eye, and are beheld by the heart olone. The
essential eludes conceptual farmulation.
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In the realm of aesthetics, are there general rules
end lews of color for the artist, or is the oesthetic
appreciotion of colors governed solely by subjective
opinion? Students often osk this question, and my
answer is alwoys the some: “If you, unknowing,
are able to crecte masterpieces in color, then
un-knowledge is your way. But if you are unable
to create masterpieces in color out of your un-
knowledge, then you cught to look for knowledge.”

Doctrines ond theories are best for wecker
moments, In moment: of strength, problems ore
solved intuitively, as if of themselves,

Close study of the great master colorists has
firmly convinced me that all of them possessed a
science of color. Far me, the theories of Goethe,
Runge, Bezold, Chevreul and Hélzel have been
invaluable,

| hope to be able to resolve a great many color
problems in this book. We are not merely fo
expound objective principles and rules, but also
to explore and survey the subjective predicoment,
as it pertains fo eritical taste in the realm of color,

We ean be released from subjective bondoge
only through knowledge and awareness of objective
principles,

In music, the theory of composition hos long
been an imporont and accepted part of a
professional education, However, a musician may
know counterpoint and still be o dull composer,
if he lacks insight and inspiration. Just so, a painter
may know all the resources of composition in form
and color, yet remain sterile if inspiration be denied
him.
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It hos been said that genius is 99 percent
perspiration and 1 percent inspiration. There was
a debale in the press yeors ago between Richard
Strouss and Hans Pfitzner about the relative shares
of inspiretion and contrapuntal deduction in the
process of composition. Strauss wrote that four to
six bars were inspiration in his own works, and the
rest elaboration. Pfitzner replied, “It may well be
that Stravss is inspired only through four to six
bars, but | have noficed that Mozart often compaoses
many pages tegether under inspiration,”

Leenardo, Direr, Groneweld, El Greco and the
rest did not scorn to examine their artistic media
intellectually, How could the lsenheim altarpiece
have been produced, hod not its creator pondered
form and color?

Knowledge of the lows of design need not
imprison, it con liberate frem indecision and
vacillating perception, What we call laws of color,
obviously, con be no more than fragmentary, given
the complexity ond irrationality of color effects.

In the course of time, the human mind has
penetrated many mysteries in their essence or in
their mechanism — the rainbow, thunder and
lightning, gravity ond so on. But they are still
mysteries for all that.

Delacroix wrote, "The elements of coler theory
have been neither analyzed nor taught in our
schools of art, becouse in France it is considered
superfluous to study the lows of color, according
fao the saying Draftsmen may be made, but colorists
are born. Secrets of color theory? Why call those
principles secrets which all artists must know and
all should hove been tought?” (Les Artistes de men
Temps|,

As the tortoise draws its limbs into its shell at
need, so the arfist reserves his scientific principles
when working intuitively. But would it be beter
for the torteise to have no legs?

Color is life, for @ world without colors appears
to us as dead. Colors are primordial ideas, children
of the aboriginal colorless light and its counterpart,
colorless darkness. As flame begets light, so light
engenders colors, Colors cre the children of light,
and light is their mother. Light, thot first
phenomenon of the world, reveals ta us the spirit
and living soul of the world through colars,

Mathing affects the human mind more dramati-
cally than the apparition ef o gigontic color corena
in the heavens. Thunder and lightning frighten us;
but the colors of the rainbow and the nerthern
lights soothe and elevate the soul. The rainbow
is occounted a symbol of peace.

The word and its sound, form and its color, are
vessels of a transeendental essence that we dimly
surmise. As sound lends sporkling color to the
spoken word, so color lends psychically resolved
fone to form.

The primeval essence of color is a phantas-
magorical resonance, light become music. At the
moment when thought, cancept, farmulation, tauch
upon color, its spell is broken, and we hold in our
hands a corpse.

In the finted monuments of past ages, we can
frace the emotional dispositions of wvanished
peoples. The ancient Egyptians and Greeks greotly
delighted in varicolored design.

The Chinese were occomplished painters from
early fimes. An emperor of the Hon dynasty is
recorded in 80 B.C. to have kept storehouses - a
museum - of paintings collected by him, said to
have been of great and colorful beauty. In the
Tang period (618-907 AD) there arese a
strangly colored mural and panel painting. About
the same fime, new yellow, red, green and blue
ceramic glozes were developed. In the Sung
dynasty (960-1279 AD., the sente of color was
extraordinarily cultivated. Pictorial colors became
more varied and at once more noturalistic. Ceramics
evolved many new glozes of matchless beauty, such
as celadon and clair de lune.

Strongly colored Roman and Byzantine poly-
chrome mosoics fram the first millennium of the
Christion era hove been preserved in Europe.
Maosaic art placed high demands on coleristic
powers, because each color area is composed of
numerous point elements, each requiring consider-
ation ond choice. The mesaic artists of Rovenna in
the fifth and sixth centuries were able to produce
many different effects with complementary colors.

The mauseleum of Gaolla Placidia is dominated
by o remarkable colored otmosphere of groy light,
This effect is produced by bathing the blue mosaic
walls of the interior in an oronge light, filtered
through narrow windows of orange-tinted alabaster.
Orange and biue are complementary colors, the
mixing of which yields groy. As the visitor moves
about the shrine, he receives different quontities of
light which is alternately accented blue and orange,
the walls reflecting these colors at ever-changing
angles. This interplay gives an impression of
suffusion with color,
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In the sarly medieval illuminations of the lrish
monks in the eighth and ninth centuries, we find
o polette of great voriety end subtlety, Most
astonishing in their radiont power ore those poges
where the many different colors ore rendered in
squal brilliance, The resulling vivid cold-warm
effects ore such os we da not find sgain until the
Impressionists and Van Gogh. Some leaves of the
Book of Kells, far legic of chromatic execution and
organic rhythm of line, are os mognificent and pure
o5 o Boch fugue. The sensifivity and ortistic intelli-
gence of these “obstract” miniafurists hod their
manumental counterpart in the stained glass of the
Middle Ages. Early stained glass employed only o
few different colors, ond therefore seems erude,
for glassmaking fechniques offarded few colors
os yet. Anyone who hes spent a day studying
the windows in the colhedrol at Chortres in the
changing light, ond has seen the sefting sun kindle
the greot rose windaw te o splendid culminating
chord, will never forget the supernal beauty of that
moment.

The Remanesque and Early Gothic artists, In
their mural and toblet pointings, vsed colors as
symbolic expressions. Therefore they endecvored
to produce unequivocal, unclouded tomes, Simple
and clear symbolic effect was saught, rether than
mulfitudinous shodings and chromatic varistions.
Form received a similor treatment,

Giotto and the Sienese school may hove been
the first painters fo indivualize the human figure in
form and color, thus initiafing o development that
wos to lead to the imposing throng of oriist
personalities encountered in the Europe of the
fifteanth, sixteenth ond seventesnth centuries,

In the first holf of the fifisenth century, the
brothers Hubert and Jan won Eyck began fo
construct patterns of composition around the local
colors of the person or thing represented, These
local colors, thraugh dull and bright, light and dark
tones, produced realislic images very closely
opprooching nature. Celor became a means of
cheracterizing natural objects. The Ghent alfarpiece
was finished in 1432, and in 1434 Jon von Eyck
executed the first Gothic portrait, the double portrait
af Arnalfini and his lady.

Francesca (1410-1492) pointed individuals in
sharp outline ond clearly expressive areas, with
belancing complementary colors. The hues are rare
fones especiolly characteristic of the orfist.
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Leanarde [1452-1519) rejected strong colorahion.
He painied in infinitesimal tonal grodations, orga-
nized in the case of his "Virgin of the Grotla™ into
two principal plones, “5t. Jerome® ond the
“Adoration” are composed entirely in sepia tones
of light ond shade.

Titisn (1477 - 1578) in his early work set homo-
geneous color oreos against each other in isclation,
Later, he pragressively resolved such areas into cool
and warm, light and dark, dull and intense modu-
lotions, perhops best exemplified by the "Bello,” in
the Pitti golleries. In the works of his old oge, he
evolved objects out of one principal hue and many
variant tints and shodes. The "Ecce Homo™ is an
example.

El Groco (1545 - 1414} was o pupil of Titien. He
brought his moster's polytenality back to large,
expressive color oreas, His strange, frequently
shocking color renditions cease to represent local
colors, but are abstract, malching the psychieally
expressive requirements of the theme, This is why
El Greco is considered o progenitor of non-
objective painting. His colar areas da not denote
ubizcl‘lve categories. Thef have been orgun'ueci
into sheer pictorial pelyphony.

Griinewald (1475 - 1528), a century earlier, hod
solved this same problem. Where El Greco's shades
ore olways sharply and choracteristically defined
by groy ond black tones, Grinewald set celor
against color. Through what may be called an
obiective mastery of the universe of color, he
discovered the appropriate eolors for each picterial
matif, The Isenheim altarpiece in all its parts shaws
such mulliplicity of color quality, effect anel
expression as fo be properly colled on intellectually
vniversal color composifion. The Annunciation,
Angel Cheir (Plate 1X), Crucifixion, Resurrection
(Plate XXWI), are pictures uiterly different from
each other, in form os well as color.

In foct, Grinewold socrified decoralive unity
of the aitarpiece as a whole to artistic truth of the
individual theme. He set himself obove the
scholastic canon, in order fo be truthful and
objective. However, the psychologically expressive
power of his calors, their symbolic verity, and their
realistic significotion - all these three patentialities
of calor are, in o deeper sense, fused into wnity.

Rembrondt (1606 - 1669) is considered the ex-
emplar of chiaroscuro painters. Though Leonardo,
Tiian and El Greco used chiaroscuro os a means
of expression, Rembrandts work is altogether

elifferent. He felt color oy a danse material. With
groy end blue ar yellow and red transparant tones,
he created an effect of depth thot has a remarkably
transfigured life of its own. Employing o mixed
poste of tempera and oil paints, he achieved
textures radioting an uncommonly offecting realism
{Plate VI, Man in Golden Helmet). In Rembrand

1816 Schopenhower published his treatise "On
Vision ond Celors.” The chemist M, E. Chevreul
{1784 - 1889), monoger of the Gobelin waorks in
Paris, published his “De la Loi du Contraste Simul-
tané des Couleurs et de | Assartiment des Objets
Colaris” in 1839. This work wos fo become the

coler becomes matericlized light-energy, chorged
with fension. Pure colors often shine like jewels
in dull settings.

El Greco ond Rembrondt corry uvs into the
problems of baragque color. In the more extrame
baroque orchitectures, stafic spoce is resolved into
space with dynamic rhythm. Color is enlisted in the
same service. It is detached from its objective
denolotion ond becomes on obstroct meons of
rhythmic articulation. Ullimately, it is vsed to ossist
depth illusions. The werk of the Viennese painter
Maulbertsch (1724 - 1796) exhibits such characteristi-
cally baroque coloration.

In the art of the Empire and Clossical periods,
colorotion is confined to black, white, gray,
sparingly enlivened with some few chromatic colors.
This style, giving on effect of realism ond scbriety,
was supplonted by Romanticism. The beginning
of the Romantic movement in painting is identified
with Turner (1775 - 1851} end Coenstable (1776 - 1837)
in England. Its greotest exponents in Germany were
Cosper David Friedrich (1774 -1840) and Philipp
Otto Runge (1777 - 1810). These painters employed
color as a psychico-expressive medium, to lend
“mood” to londscope. Constoble, for example,
would nat apply homogeneous green to canvas, but
would resolve it into minute grodations of light
and dark, cold and warm, dull and vivid tones.
Color areas were thus rendered subtly vital, Turner
produced some non-objeclive color compesitions

that would warrant listing him os the first "abstrac-

tionist™ among Europeen painters.

Delaeraix (1798 - 1843) sow Turner's and Con-
stable’s work when he was in London. Their
colorism interested him deeply, and on his return,
he re-did some paintings of his own in the some
spiril, thereby cousing o sensafion af the 1820 Salon
de Poris. Delocroix was actively concerned with
color problems and principles throughout his
lifetime.

General interest in the influence and rationale
of color prevailed eorly in the nineteenth century.
Runge published his colar theory using the sphere
as o coordinate system in 1810, Goethe's major
work on color appeared likewise in 1810, and in

scientific foundation of Impressionist and Neo-
Impressionist painting,

Intensive study of nature led the |mpressionists
fo an enfirely new color rendifion, Study of
sunlight, which abers the lacal fones of natursl
objects, and study of light in the atmaspheric world
of landscape, provided the Impressionist painters
with new essentiol pofterns. Monet explered these
phenomena  consciertiously, requiring o fresh
canvas to represent a landscape of each hour of the
day, so that the progress of the sun and resulting
change in color of the light and reflections might
be truly rendered. The best demonstration of this
procedure ore his cathedral paintings, on displey
in the Jeu de Poume Museum in Paris,

The Meo:Impressionists divided color areas inte
point elements. They affirmed thet mixing pigments
breaks the power of the colors. The dots of pure
color were to become mingled only in the eye of
the viewer.

The color theories of Chevreul were of signal
aid te the Impressionists.

Proceeding from Impressionist ideos, Cézanne
arrived of a logically developed color construelion.
It was his task te fashien Impressionism info some-
thing "substanfial”; his pictures were to stand upon
formal ond chromatic principle. Apart from his
thythmic and formal contributions, in esler he
rejected the Poinfillist technique of division, return-
ing fto continous creos modulated internally, Te
him, modulating a color meant vorying it between
cold and warm, light and dark, or dull and intense.
Such modulation throughout the picture area
occamplashed new, vivid hermonies,

Tition and Rembrondt hod contented themselves
with color modulations of foces and figures;
Cézonne wes now integrating the whole picture
formally, rhythmically and chromatically, In the still
life “Apples and Oranges® (Plate Xil}, this new
integration is cleorly opporent. Cézanne wished
to remaold neture at @ higher level. To do this, he
employed the cold-worm contrast with musieal,
ethereal effect, Cézanne, and Bonnard offer him,
composed some pictures entirely on the cold-warm
theme,
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Matisse refrained from medulation, to again
express simple, luminous areas in subjective
equilibrium. With Broque, Derain and Viaminck,
he balonged to the Paris group Les Fauves.

The Cubists - Picowso, Braque and Gris - used
colors for ther light-dark vaolues, They were
primorily interested in form. They analyzed the
shapes of objects into chstract geometric forms,
oblaining relief-like effects by fonal gradation.

The Expressionists - Munch, Kirchner, Heckel,
Molde, and the Blaver Reiter pointers Kendinsky,
Mare, Macke, Klee - were ottemptling fo restore
psychological content to painting. Their creative aim
waos o represent internolized end spiritualized
experience by means of shapes end colors.

Kondinsky began pointing non-objective pictures
about 1908, He contended that every color has its
proper Exprzssil:mtﬂ value, ond that it is therefere
possible to create meaningful realities without
representing objects,

Mdolf Holzel become the center of o group of
young peinlers in Stuligort who attended his
lectures on color theory, bosed on the discoveries
of Gocthe, Schopenhauer and Bezold.

Between 1912 and 1917, in various parts of
Evrope independently, arlists were ol work pro-
ducing whot moy be subsumed under the collective
name “ort concret.’ Among them were Kupko,
Delaunay, Malewitsch, Iten, Arp, Mondrion and
Vantongerloo. Their paintings represent  non-
ebjective, usually geametric forms and pure spectral
colors in the guise of octuel corporeal objects. The
intellectuolly opperceptible forms ond colors are
media that admit of clear piclorial orrangement.

More recently, Mondrion made o further contri-
bution. He used pure yellow, red, ond blue, like
weights, to consruct paintings whose form and
color coincide in the effect of static equilibrivm.
He oimed not of surreplitious espression, nar of
infellectual symbolism, but ot reol, optically distinet,
concrete harmonic patterns (Plate 1V].

The Surrealists -~ Max Ernst, Solvador Dali ond
the others — have employed colors as means of
expression for the pictorial reclization of their
“irreclities.”

As for the Tochistes, they ars “anomclists” in
color as well as in form.

Developments in color chemistry, foshion, and
colar phatogrophy have aroused o broad genaral
interest in colors, and the color sensitivity of the
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individual hos been greatly refined. But  this
contemporary inferest in color is almest wholly
visual, material in chorecter, and not grounded in
intellectual and emotional experience, It is o super-
ficial, external toying with metaphysical forees.

Colors are forces, radiant energies that offect
us positively or negatively, whether we ore aware
of it or not. The artists in stained gloss used color
to creote o supramundane, mystical atmesphere
which would transport the meditations of the
worshiper to o spiritual plane. The effects of colors
should be ewperienced and understood, nel enly
visually, but elso psychelegically and symbolically.

The problems of color con thus be exomined
from several ospects.

The physicist studies the nature of the elecko-
mognetic energy vibroti and particles invelved
in the phenomena of light, the severol origins of
color phenomena such as the prismatic dispersion
of white light, ond the problems of pigmentation,
He investigates mixtures of chromatic light, spectre
of the elements, frequencies ond wove lengths of
colored light roys. Measurement ond classification
of colors are also topics of physicel research.

The chemist studies the molecular sdructure of
dyes ond pigments, problems of eolor fostness,
vehicles, and preparation of synthetic dyes. Color
chemistry todoy embroces an extragrdinanly wide
field of indusirial research and production.

The physiologist investigates the various effects
of light and colors on our visual opparatus - eye
and brein - ond their anctomicol relotionships
and functions. Research on light- and dork-adopted
vision and on chromatic color vision occupies an
important plece. The ph v of ol

is onather physiological topic,

The paychologist is interested in problems of the
influence of color radition on our mind and spirit,
Color symbaolism, and the subjective perception and
discrimination of celors, are important psychological
problems. Expressive color effects — whot Goethe
called the ethico-oesthetic values of colors - like-
wise foll within the psyochalagist s provinge,

The artist, finally, is interected in color effects
from their aesthetic ospect, and needs both physio-
logical and psychological information,

Discovery of relationships, mediated by the eye
and brain, between color agenis and color effacts
in mon, is o mojor concern of the ortist. Yisual,

mantal and spiritual phenomena are multiply inter:
related in the realm of coler and the color art.

Contrast effects and their clossificotion are a
proper starting point in the sludy of color
gesthetics, The prablems of subjectively conditianed
color perception are especially perfinent to art
eclucation ond  scholarship,  architecture  ond
commercial design.

Color aesthetics may be opproached from these
three dirsctions:

Impression {visually)

Expression [emationally)

Construetion [symbelically]
It is interesting fo nofice that in pre-Columbion
Peru, the use of colar is symbolic in the Tiahuanaco
culture, expressional in the Porocas, ond impres-
sional in the Chimu.

Among historical peoples, there have been
styles wsing eolors os symbolic values enly, either
to identify sociol strata or cesles, or os symbolic
terms for mythologicol or religious ideos.

In China, yellow, the most luminous esler, was
reserved to the emperor, the Son of Heoven. None
other might wear o yellow garment; yellow wos a
symbol of supreme wisdom ond enlightenment.
Again, when the Chiness weor white on occosions
of mourning, this signifies an ascerting of the
departed into the kingdom of purity and of heaven.
The white color is not an expression of personal
grief; it is worn by way of assisling the cead to
a state of perfection,

‘When o pre-Calumbign pointer in Mexico put
o red-clod figure into his composifion, it was
understood to pertain to the earth god Xipe-totec
and therefore to the eastern sky, with its signifi-
eatian of sunrise, birth, youth and springlime. In
other words, the figure wos colored red not from
considerations of visual cesthefics or to convey
emotional expression; its color was symbolic, like
@ logogram or hieroglyph.

The Reman Caotholic hierarchy has its distin-
guishing symbolic colors, including the cardinal
crimson and the papol white. In the observance of
ecclesiostical feasts, vesiments of prescribed colors
are worn. |nevitobly, sound religious art mokes
symbaolic use of eoler,

When it comes to studying the emotionally
expressive power of colors, our great masters are
El Greco and Grinewald.

The visually impressive compenent of coloration
was taken as the cornerstone of their pictorial work
by Velésquez and Zurberdn, by Van Eyck and the

slill-life and inferior painters of the Low Counlriss,
by the Le Main brothers, and loter by Chardin,
Ingres, Caurbet, Leibl and others. Leibl, particularly
poinsteking, narrowly observed  the  minutest
modulations of celars in naoture, ond painted
them as minutely on his convases. He never
workeed on o picture unless he hod the natural
meadel| befere him. The painters commonly referred
to as Impressionists, such as Manet, Monet, Degos,
Pissarro, Renoir ond Sisley, studying the locel eolors
of objecls s medified by changing sunlight, ot last
increcsingly neglected local colors ond oddressed
their attention o the color vibralions produced by
light on surfaces end in the atmasphere at different
times of doy. (See Plote XI, Monet, Houses of
Parhament.}

Only those who love color are admitted to its
beauty and immancet presence. It affords ulility
o all, but unveils its desper mysteries only fo its
devotaes.

Having spoken of three different points of view
for purposes of studying color — constructional,
exprassional and impresiional — | would not omit
to say this: Symbolism without visual accuracy and
without emofional ferce would be mere anemic
formalism; visuclly impressive effact  without
symbolic verity ond emational power would be
banal imitative naoturalism; emetional effeet without
conslructive symbolic conten! or visual strength
would be limited to the plane of sentimental
expression. OF course every orfist will work
aeeerding to his temperement, and must emphasize
one or another of these aspects,

To avoid confusion, | should like to define two
terms.,

By the quality of o ¢elor, | mean its position or
location inside the color circle or solid. Bath the
pure unclouded colors and oll their possible
mixtures with eoch other yield wnique chromas.
The calor green, for exemple, may be mixed with
yellow, orange, red, violet, blue, white or black,
ond acquires o specific umique quality by each of
these admixtures. Each possible modification of o
color effect by simultanecus influences likewise
generales specific color qualities,

When we ere ta specify the degree of lightness
or darkness of o coler, we moy speak of its quantity
or brilliance, This is what | cccasionally refer to os
tanal grodation. Brilliance can be voried in two
ways; firstly, by mixing a color with white, black
or gray, end secondly by mixing it with anather
color of unlike brilliance.
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COLOR PHYSICS

In 1676, Sir lsoac Mewton, using o triangular prism,
analyzed white sunlight inte o spectrum of colers.
Such a spectrum contains all hues except purple.
MNewton performed his experiment as fallows
{Fig. 1}: Sunlight entering through o slit falls upon

the prism. In the prism, the ray of white light is

dispersed inte the spectral colors. The dispersed ray
of light can be projected on g screen fo display the
spectrum. A continuous band of color ranges from
red through orange, yellow, green, blue, to vislet.
If this image is collected by means of a converging
lens, addition of the colors will yield white light
once agein.

These colors are produced by refraction. There
are other physical woys of generating colors, such
as interference, diffraction, polarization and flue-
rescence.

If we divide the spectrum info two parts, for
example red-cronge-yellow and green-blue-violet,
and collect each of thesse two groups with a
converging lens, the res
whose mixture with each ether in turn yields white,

will be two mixed eolars,

Two kinds of colored light whose mixture with
each other yields white ore called complementary,

If we isolale one hue from the prismatic
spectrum, for example green, ond collect the
remaining colors — red, orange, yellaw, blue, vislet
- with a lens, the mixed color obtained will be red,
i.e. the complementary color of the green we
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SUMLIGHT SLIT

isolated. If we toke out yellow, the remaining colars
red, orange, green, blue, violet — will yield violet,
the complementary of yellow.

Each spectral hue is the complement of the
mixture of all the other spectral hues,

We cannot see the component hues in o mixed
color, The eye is not like the musical ear, which
con single out ony of the individual tones in a
mixture,

Colors result fram light waves, a particular kind
of electromagnetic energy. The human eye can
perceive light of wove lengths between 400 and
700 millimicrans anly,

micron or 1 u = Yewmm, = '
1 millimicron or 1 mu = "imaoa mm,
The wave lengths and correspending frequen-

cies, in cycles per second, for each prismatic color,
are os follows:

Color  Wave Length, mu Frequency, cps

Red 00 - 650 A00 - 470 m n millien
Crange 640 - 550 470 - 520 million million
Yellow 580 - 550 520 - 520 million million
Green 530 - 490 590 - 650 million million
Blue 480 - 460 450 - 700 million million
Indigo 450 - 440 700 - 760 million million

Vialet 430 - 390 760 - 800 million n

The hermonic interval from red to wviolet is
appreximately the double; i.e. an octave

Each hue con be accurately defined by speci-
fying its wave lengih or frequency. The light waves
are not in themselves colored. Caler ar

in the
human eye and brain, How we discriminate these
wave lengths is not yet well understood. We know

DIRECT

THROUGH
PRISM

SPECTRUM

only that the several colo
differences in photosensitivity.

It remains to consider the important questior
of the colors of abjects. IF we held @ red and «
green color filter, for example, in front of an arc
lamp, the two together will give black, or darkness
The red filter absarbs all the roys in the spectrur
except for the red intervel, and the green filte
tbsorbs all but the green. So no color is left over
and the effect is black. Colers resulting fror
obsorption are known as subtroctive colars,

The colors of objects are chiefly subtractiv

colors of this noture, A red wvessel logks re
bacause it absorbs all other colors of light, o
reflects only red

When we say, "This bowl is red,” what we ar
really saying is that the malecular eonstitution c
ts surfoce is such os to absorb all light rays b
those of red. The bowl does not have color
itself; light generates the color

If red paper - o surfoce absorbing oll rays b
luminated with green light, the pope

the red — is
will appear black, because the green light conto
no red to be reflected.

All the painter’s colors ore pigmentary,
and the

corporeal, They are absorplive colors
mixtures are governed by the rules of subtractio

When complementary colors, or combinatior

containing the three primaries, yellow
blue, are mixed in certain proportions, the subtroc

tive resultant is black.

The analogous mixture of prismatic,

white as en addifive

corporeal colors  yie
resultant,

arise from qualitative

ane

COLOR AGENT
AND COLOR EFFECT

The color agent is the physically or chemically
definoble and anolyzable pigment, the colorant

It acquires humon meaning ond content by optic

and cerebral perception,

The eye and the mind ochieve distinct perception
through comparison and controst. The volue of o
chromatic color moy be determined by relation
to on achromatic color - black, white, groy - or
te one or more other chromatic colors. Color per-
ception is the psychophysiological reality as distin-
guished from the physiochemical reality of color

Psychophysiological col

r reality is what | call
color effect. Color agent and color effect coincide
only in the case of harmonious polytones. In all
other cases, the ogency of color is simubonecusly
tronsmuted into @ new effect. Some examples will

demonstrate this,

We know that a white square on a black ground

will look larger then o block s ¢ of the same
size on a white ground, The white reaches out ond
overflows the boundory, whereas fthe blodk

contracts.
A light-gray square looks dark on a white
background; the some light-graw squore locks

light en o black ground.

Fig. 2: A yellow square on while and on block
On white, yellow looks darker, with an effect of
fine, delicote warmth, On black, yellow acquires
extreme brilliance and o cold, cggressive quality

of expression.

Fig. 3: A red square on white and on black
Red looks very dark on white, and its brilliance

On block, however, red

scorcely osserts it

radiates luminous warmth.

Fig. 4: A blue square an white and on bleck
On white, the effect of blue is one of dorkness and
depth. The surrounding white square locks brighter
than in the case of yellow. On black, the blue takes
on o brilliant chorocter, with deep luminescence




Fig. 5: A groy square on ice blue ond on red-
orange. The groy on ice blue looks reddish, while
the same gray on red-crange looks bluish, The
difference is very plain whan the hwo configurctions
are viewed simultaneously.

When ogent ond effect do not coincide, we
have o discordant, dynemic, unreal ond fugitive
expression, It s this power of material and
chromatic realities ta generate unreal vibrations
that affords the artist his oppartunity to express the
inaffable,

The phenomena instanced by these experiments
might well be grouped under the head of
“simultaneity.” The possibility of simultaneous
mutation suggests the advisability, in the process
of color composition, of beginning with color effect,
and developing the size and shope of areas
cecerdingly.

Once o theme hos been conceived, the design
must fellow that primary and ruling conception, If
color is the chief vehicle of expression, compasition
must begin with color arees, and these will deter-
ming the lines. He who first draws lines and then
adds calor will never succeed in producing o clear,
intense color effect. Colors have dimensions and
directionality of their own, and delineate areas
in their own way.
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CONCORD OF COLORS

When people speak of color harmeny, they ore
evaluating the joint cffect of two or more colors,
Experience and experiments with subjective color
combinations show thot individuals differ in their
juelgments of harmony and discord.

The color combinations called *harmonious” in
common speech wsually ore composed of closely
similar chromas, or else of different colors in the
some shades, They dre combinafipns of colors that
meet without sharp contrast. As o rule, the assertion
of harmony or discord simply refers to an agree-
oble-disogreeable or affrective-unattractive scale.
Such judgments are personal sentiments without
objective force. The concept of color harmony
should be removed from the realm of subjective
aftitude inte that of ebjective principle,

Hormeny implies balance, symmetry of forces.

An examination of physiclogical phenomena in
eolor vision will bring us elaser to o selution of the
problem,

If we geze for some lime ot o green square and
then close our eyes, we see, as en afterimage, a
red square, If we lock ot o red square, the affer-
image is a green square. This experiment may be
repeated with any colar, and the offerimoge always
furns out to be of the complementary color. The
eye posits the complementory color; it seeks to
restore equilibrium of ilself, This phenomenon is
referred o as successive contrast.

In another experiment, we insert o groy squore
in an area of pure color of the same brilliance.
On green, the grey will look reddish gray. On red,
it will seem greenish gray; on violet, yellowish gray;
and on yellow, violet-gray. Each color couses the
groy to be tinged with its complementary. Pure
colors olso have the tendency to shift other
chromatic calors towards their own complement.
This phenomenon is referred to as simultancous
contrast,

Successive and simultoneous controst suggest
thot the human eye is solisfied, or in equilibrium,
only when the complemental relafion is blished
Let us approach this idea from o different direction.

In 1797, in Nicholson's Journol, Rumferd pub-
lished his hypothesis that colors ere harmonious if
they mix to give white. As o physicist, he wos
specking in terms of colored light. In the saction
an color physics, we stated that if one color of o
spectrum, soy red, is suppressed, ond the other
colored light rays  yellow, erange, viclet, blue and
green - are collected with a lens, the sum of these
residunl colors will be green, or the complementary
of the color suppressed. Physical mixture of o color
with its complementary cclar yields the sum fotal
of tha calors, or white; pigmentary mixiure yields
gray-black

Ewald Hering, the physiologist, has this to soy:
“To medium or neutral gray correspond thot
condition of the optic substance in which dissimi-
lation its consumpton by vision - and assimi-
lation - its regeneration - are equal, o that the
quentity of optic substance remains the same, In
other words, medium groy generates o state of
complete equilibriom in the eys.”
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Hering shows thot the eye and brain require
medium gray, or become disquieted in its absence.
If we view o white square on a black ground, and
then loock away, a black square appeors as after-
image. If we look of a black square on o white
ground, the afterimage is a white square. The stale
of equilibrium tends to reestablish itself in the eye.
But if we look ot @ medium-groy square against
a medium-gray background, no ofterimage differing
fram the medium gray will appear. Thus medium
groy maofches the required equilibrium condition of
our sense of sight,

Allerations in the optic substance correspond
to subjective impressions. Harmeny in our visual
apparatus, then, would signify a psychophysieal
state of equilibrium in which dissimilation and as-
similation of optic substance are equal. Neutral gray
produces this stote. | can mix such a groy from
black and white, or from two complementary colors
ond white, or from several colors provided they
contain the three primary colors yellow, red and
blue in suitable proportions. In particular, any pair
of complementary colors contains  all  three
primaries:

red, green = red, (yellow and blue)
blue, orange = blue, (yellow and red)
yellow, violet = yellow, [red and blue)

So we can say thet when o set of two or more
colors contoins yellow, red and blue in suitable
proportions, the mixture will be gray, Yellow, red
ond blue may be substituted for the sum total of
colors. Salisfaction of the eye requires this totality,
and the eys is then in harmonic equilibrium.
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Two or more colors are mutvally harmenious
if their mixlure yields o neuvtral gray.

Any other color combinations, the mixture of
which does not yield gray, are expressive, of
discordant, in character. There are mony greaot
paintings having a one-sided, expressive intonation,
and their color esmposition is not harmonious, in
the sense here defined. Their one-sided, emphatic
use of a particular color and its expression has an
exciting and provocative effeet. Thus not oll coler
composition need be harmonious, and when Seurat
said “Art is harmeny,” he was mistoking o means
of art for its end.

Apart from the relative positions of the colers,
of course, their quantitative proportion ond their
degrees of purity and brilliance are alse important.

The basic principle of harmeny is derived from
the physiologically pestulated rule of complemen-
taries. In his Farbenlehre, Goethe writes on the
subject of harmony and totality: “When the eye
beholds a color, it is at once roused into activity,
and s nature is, ne less mevitobly than uncon-
sciously, to produce another calor forthwith, which in
conjunction with the given one encomposses the
totality of the calor circle, A particular color incites
the eye, by o specific sensotion, to strive for
generolity, In order, then, to realize this totality,
in order to satisfy itself, the eye seeks, beside any
color space, o colorless spoce wherein to produce
the missing color, Here we have the fundamental
rule of all celor harmony.”

Colar harmeny hos also been discussed by
Wilhelm Ostwald. He writes in his Primer of Colars,
“Experience teaches that certain combinations of

different colors are pleasing, others displeasing or
indifferent. The question orises, whaot determines
the affect? The answer is: Those eolors are plaasing
omong which seme regulor, i.e. orderly, relation-
ship obtains, Lacking this, the effect will be dis.
pleasing or indifferent. Groups of colors whose
effect is pleasing, we call harmonious. So we con
ot up the posiulate, Harmony = Order,

"To discover oll possible harmonies, we must
colologue the possible instances of order in the
color solid, The simpler the order, the more obvious
or self-avident the harmony. OF such orders, we
e found chiefly two, nemely the color circles of
al shode [colors of like brilliance or like dork-
and the triangles of like hue (thot i3, the
ble mixtures of a color with white or block]
circles of like shade yield harmeonies of different
es, the triangles yield harmonies of like hue”
Where Ostwold says, *.., colors whose effect

pleasing, we coll hormonious,” he implies o
subjective criterion of harmeny. But the concept of
hormany should be removed from the realm of
whieclive attitude to that of objective principle, as
| said previously.

Where Ostwald says, "Harmony = Order,” and

gives The caler eireles of equal shede and the color
tiongles of like hue os instances of order, he
neglacts the physiclogical laws of ofterimage end
simultaneity,

Chne essential foundation of eny cesthetic color
theory is the color circle, because that will deter-
mine the classification of colors. The color ortist
must work with pigments, and therefore his coler
tlossificotion must be constructed in terms of the
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mixing of pigments. That is to say, diametrally
opposed colors must be complementary, mixing fo
yield groy. Thus in my color circle, the blue stands
cpposite la an orange; upon mixing, thess colors
give gray. In Ostwald s color circle, the blue stands
opposite to o yellow, the pigmentary mixture
yielding green. This fundamental difference in
consfruction means that Ostwald's coler circle is not
servicechle to painting and the applisd arfs.

Having provided ourselves with a definition of
harmany, let us procesd to the quantitove relation-
ships among colors in hormonious composition
Gosthe estimaled the luminositics of the primary
colors, and derived the following prepertionality
of areds:

yellow :red :blue =3:6: 8

We con moke the ganeral stotement that all
complementary poirs, all friads whose colors form
cauilateral or isoscales triangles in the twelve-
member color circle, and all tetrads forming squares
or rectangles, are harmonious (Fig, 81,

Figs. 7 ond 8 illustrate the harmenious triad
yellow/red'blue. Each of the three colors is
presented in its typical ond unmistakable chorocter
Locoting these hues an the 12-hue color circle, | get
an egquilateral friangle. This friod expresses the
highest intensity and force of color. In the combi.
nation, each has its satic effect; that is, the yellow
acts as yellow, the red as red, the blue os blue.
The eye demands no additional, completing colors,
and the mixture of the three is o dark gray-blodk.

Figs. % 10, 11 show the harmonious tetrod
yellow red-orange violet blue-green,

Fig, 9 shows the four colors in their notural
brillionces, occupying continous oreos of harmo-
nious size,

In Fig. 10, the some colors hove been broken
up inte mony small squares. The four different
brillionces produce instability, but the plastic force
of the combination is more pronounced thon in
Fig. 9.

When I reduce the four degrees of brilliance to
two, as in Fig. 11, the effect of the letred is lwo-
dimensional. Belween red-oronge ond blue-green
violet, o strong effect of cold-warm controg
develops. The static, fixed concord of Fig. 10 has
been transfermed, by reduchion 1o two brilliances,
into @ new, suspensional fimbre. If | reduced the
four brillionces to one, painting efl the colors os
bright as yellow, the tone would egain be entirely
diffarent.

Thus @ harmenious combination can be varied
in many ways.

The geometrical figures used - equiloteral and
isosceles triangles, square and rectangle — may of
course he drawn from any given point on the
circle, | ean roldle them on the circle, thus replacing
the friangle yellow red/blus by the friangle yellow-
orange/red-violet'blue.green, or the ftriangle
oronge/vialet'green, or the triongle red-orange
blue-violet yellow-green.

| con do the same with the other geometrical
figures. Further discussion will be found in the
sechion on harmonic variations.



SUBJECTIVE TIMBRE

In 1928, | was assigning harmanic color combi
tions to an art class, They were fo be painted ir
complete circulor areos, in sectors of unspecif
size. | had not yet offered any definition of co
harmony. After working oway for twenty minu
or o, the class became very restless. | ingui
what wos the motter, and waos told, "We all th
that the combinations you assigned ere net har
nious. We find them discordant and unpleasar

| replied, "All right, let each of you p
whatever combinations he finds pleasant
hormonious,”

The closs quieted down ot once, oll eoge
prove to me that my color combinaltions v
wrong.

After an hour, | had the finished sheets s
out on the floor for inspection. Each student |
painted several original, closely similar co
tions on his sheet, But each student's work was v
different fram the others

It was realized with astonishment that each |
his own private conception of color harmeny

In closing this interesting session, | remerk
“The celor combinations constructed as harmen
by each individual here represent individuc
subjective opinion. This is subjective color.”

That eorly observation wos to be follow
by many more in ensuing years, and | have a |
body of decumantation in my possession fodoy

In order for this type of experiment fo be
successful, the painters must first hove been
sensitized to color generally. Without prier intensi
study of the palette, and proctice with brush and
paints, reliable resulis cannel be abtainad.

Experimants in  subjective color should be

iniliated very corelully. Any suggestion that subjec-
tive color moy reves] charocier or made of thought
and feeling should be avoided. Many people hove

inhibitions about shewing themselves os thay are
Anyone whe works with colar in his vocolion is
likely to heve difficully in discovering his subjec-
five colors. Again, sorly offempts of celer combi-
nations are fraquently wish fulfillments; subjects
paint their complementary eolars, er combinotions
in commercial vogue, instead of reflecting them-

selves

Hormoniezs moy be very close, with oaly two
or three celors appecring, os light blue, medium
gray, white ond block, or dark brewn-red, light
w-green, yellow and

brewn-red and blodk, or ye

black-brown, et cetera
Again, their scope moy be very wide — yellow,
red, blue, in many degrees of saturation, also two
or more pure colors in many different shades
Between people with wery norrow ond very

wide color scales, there ore all conceivable inter-
mediate pesitions,

There are subjective combinati
hue dominctes quentitatively, all tones having
occents of red, or yellow, or blue, or green or
violel, so that one is tempted to say that such-and-

1s in which one

such @ person sees the world in @ red, yellow or
blue light, It is os if he saw everything through
timted spectocles, perhops with thoughts and
feelings correspandingly colored,

In my studies of subjective color, | have found
that not only the choice and juxtaposition of hues
but olso the siz

and orientotion of areos may be
highly cheracteristic. Seme individuals orient all
areas verticolly; others chres the horizontal or
diogenal. Orientation is a clue to mode of thought

and feeling. Some individuals incline towards erisp
and sharply bounded color oreas, others to infer.
penetrating or blurred end hophozord paoiches
Individuals of the lotier kind ore not given to clear

and simple thinking. They moy be quite emotional
and sentimentally disposed

In any attempl to occount for subjective color,
st ottend to the most minute traits; but the

essential foctor is the “aura” of the person

we m

Some examples will illustrate different subjective

color types

Figs. 13, 14, the work of the young woman in
Fig. 12, exhibit very pure colors, and o lorge
ed chromos. For her,
the fundamental confrast is that of hue

number of clearly distingu

Figs. 16, 17 show the subjective tones of onother
student. Strong color seethes and clamors in the
dorker shodes. Black is assigned a major rola in
the total concord, ond pure colors are shot with
block. Yellow is present in small amount, but glows
with o pure ray in the somber whaole. Blue-red is
augmented lowards violet, and controsts with dull,
complementary yellow-green. The strong, ebscure
chord disploys o multitede of distinguishable
shodes, suggesting @ lively ond concentrated
personality with intense feeling.
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Figs. 18-21: This student emanates a very
intense coloration. The coler combinations contain
the primaries yellow, red, blue in sequences of
very strong conlrast, The floral essay, painted after
the subjeciive combination had been discovered,
shows a joyous freshness and straightforward-
ness. Clearly, the painter came alive and gained
self-confidence upen finding her persenal color
qualifies. | odvised her for the time being to
confine her painting to themes matching her subjee-
tive colers in expression, for it is these colors that
can be most strongly felt and experienced. Such live
experience is unigquely imporfant to the aorfistic
process,

The construction of the painting personality
should proceed from its subjectively given predis-
positions of form and color.

Knowledge of subjective timbres is of great
importance in education and in art instruction.
Education should naturally give every child the
opportunity to evolve ergonically out of himself,
Therefore educatars must be able to recognize the
aptitudes and potenticlities of their pupils. Subjec-
tive color combinations cre one key fo identifi-
cation of the individual's natural mede of thinking,
feeling ond doing. To help o student discover his
subjective forms and colors is to help him discover
himself. At first the difficulties may seem insur-
mountable, Yet let us trust in the immenent spirit
of the individual.

The teacher's help should be offered sparingly,
thaugh certainly with sympathy and love. As a
gardener prepores oplimal conditions for the
growth of his plants, so the educater should provide
the child with fovoreble conditions of mental ond

physical growth. Such grawth waill then follow it
own inherent directions and forces,
Art education invalves two preblems: te furth:

and strengthen the learner's individual creafiv
aptitudes, ond to teach the general objective rul
of form and coler, supplemented by studies fre
nature, Here, too, individual aptitudes will |
amplified and enlarged if the topics assigned o
ckin to the individual s subjective forms and colo

The student of Fig. 15 should be assigned su
subjects os Might, Light in a Dark Room, Autun
Storm, Burial, Grief, The Blues, ete. Her naofu
studies should be cdone in soft charcoal,
black ond white pigments, with no geometri
delineation.

The girl of Fig. 12 needs assignment such
Springtime, Kindergorten, Baptism, Festival
Bright Flowers, Garden at Morning. Mo
subjects should be vivid, withaut light-dark contra

In other words, it is wrong fo impose the sc
standard flower or figure studies on all studer
Individual, subjectively slanted ossignments
necessary so that students will be able to disco
correct solutions intuitively. When a student
presented with themes “olien® to himself, he
forced to deal with them intellectually while as
lacking the objective knowledge to deo so,

After the student has grosped his own col
principles, elementary exercises con be given in
the species of form and color contrast, It will ther
turn out that some individuals have a preference
and floir for cerfoin confrasts, and experience
difficulty in handling others. Each student need
grounding in universal principles, whether he likes
it or not, They will generate within him natural
tensions, prompling new creations.
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It is advisable to illustrate each controst by
analyses of paintings from the post and present.
A learner benefits greatly when he encounters
works that directly chollenge and interest him. His
faverite pictures become his masters, and he learns
where he stands, One individual will feel drawn
rather to the exponents, of light-dark controst,
another to those of hue, of farm, or of architectural
composition, The strang colorism of the Expression-
ists, or the shape nihilism of the Tachistes, will
enlist the preferences of some.

Figs. 22-28; On the first doy of our work with
subjective colors, this studemt painted patches of
gray, blue, white and some red. | told her, "It
seems to me you've already found your key colors.”
The next morning, she began ta work with arange,
black and purple, | was astonished, because to my
mind, and in relation to this student's "aura,” the
new tones did net fit. | said, "Why waoste your
time? Didn't you find your colors yesterday?* She
answered, "l have o feeling that these colors are
just @ imporfant to me as the others,” As her
subjective colors show, she was an individual with
exceptional breadth and depth of personality. All
the principal colors, as well s block and white,
are represented. It is no wonder that this student's
exercises on the feur sensans are o strongly defined;
Figs. 25-28. Summer and autumn, in occord with
the subjective offitude, show most power and life,
but spring and winler toe find intense coloristic
expression. In her subjective color combinations,
this student projected inner structures not manifest
in her outward personality.

The totel persanality can raraly be quite compre-
hended in these concords; sometimes the physical,

sometimes the mentol or spiritual is dominont

any of numeraus composites. The emphasis ve

with individuol temperament and disposition.

Teachers, physicians and vocational cour
can draw many valuable inferences from subjest
colors.

One student's subjective colers were light vic
light blue, blue-gray, yellow, white, and a touch
black. His fundamental “tone” was hard, cold, «
somewhat brittle. When he was discussing his
of vocotion with me, | suggested that he ho
natural offinity far metals, partieularly silver,

for glass. “You may be right, but | have dec
to become a cobinetmaker,” he rejoined. He
afterwards design furniture, and incidentally erec
the first modern steel chair. He ultimately beco
highly successful architect in concrete and ¢

Another student's subjective color chords
compositions contained orange-brown, ocher,
brown and some black, Green, blue, vialet anc
tones were quite absent. When | osked him of
his wocation, he said confidently, “I'm gaing !
a woodworker.® He instinctively perceivec
natural ealling.

The subjective concords of o third sh
consisted of senorous light-viclet, yellowish
gold-brown tones. In their a it
colors produced an effect of rodiont sple
suggesting great powers of concentrafion. 'he
shading of warm yellow into light vielet indicc
a religious tendency of thinking. He servec
sacristan lo an im

ngement,

sartant church, and we
consummate engraver in gold and silve
A man cannot do his best except in an
fion that suits him constitutionally, ond one
which he possesses the requisite aptitudes.
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Fgs. 30-35: A meloncholy dusk of clouded
colors embroces the light and brilliant combinations
within the squares — concealed and coptive beauty
incapable of emergence through the surrounding
obstacles. The representations of the four seasons
(Figs. 32 - 35| reveal the same melanchaly, Spring,
summer, autumn, winter are alike gray ond sunless
The outumnal mood has @ more general validity
becouse its color expression opproaches the
subjective chord,

In Figs. 146 - 14%, | have essayed on objective
color characterization of the four seasons in os
many different polytones. Comparison of these
representations with the versions of Figs. 25-28
and 32 - 35 thows how great can be the influence
of subjective attachment fo certain colors,

It is worth mentioning that though | have
diligently sought opiniens en my color represen-
tations of the seosons, | have never yet Found

anyone who failed fo identify each or any season
correctly. This convinces me that above individual
taste, there is a higher judgment in man, which,
once appealed to, sustains what has general
validity and everrules mere sentimental prejudice.

This higher judgment is surely o faculty of the
intellect. That is why well-diseiplined color thinking
and a knowledge of the potentialities of colors ore
necessary te sove us from the one-sidedness and
error of coloration informed by taste alone, If we
can find objective rules of general validity in the
realm of celor, then it is our cuty to study them.

Among painters, | perceive three different atti-
tudes towards problems of color.

First there are the epigoni, having no colorati
of their own but compasing after the manner
their teachers or other exemplars.

The second group is that of the “eriginals
these who paint as they themselves are. TI
compose according fo  their subjective tim
Though the theme changes, the chromatic express
of their paintings remains the same.

Leonarde has reference bo this group in
Trottato della Pittura: "How ridiculous are th
painters who give their figures small heads beca
their own heads are small.” What Leonordo
saying of subjective proportion, | would exi
to subjective color.

The third group is that of the universalis
artists who compose from inclusive, obje
considerations. Eoch of their composit
occording to the subject to be developed, he
different color treatment. That there should be
few painters in this group is wnderstandob
their subjective timbre must comprehend the
calor circle, and this happens rarely. Besides,

must possess high intelligence, odmitting o
comprehensive philosophy.

If subjective timbre is significant of o persc
inner being, then much of his mode of thou
feeling and action can be inferred from his cc
combinations. Intrinsic constitution and struch
are reflected in the colors, which are generated
dispersion and filtration of the white light of
and by electromagnetic vibrations in the psyc
physiolegical medivm of the individual,

When the individual dies, he blanches, His face
ond body lose color as the light of life I
extinguished. The dead soulless matter of the corpse

is devoid of chrom emanation




Interprefation of subjective color cambinations
is not to be bosed on the several chramos and their
expressional volues olone. The fimbre as o whale
is of first importance, then the placement of fhe
colors relative te each other, their directions,
brilliances, clarity or furbidity, their proportions,
textures and rhythmic relationships.

Decorators and designers sometimes tend to be
guided by their own subjective color propensities.
This may lead to misunderstandings and disputes,
where one subjective judgment collides with
anether. For the solution of many problems,
however, there are objective considerations that
outweigh subjective preferences, Thus o meat
market may be decarated in light green and hlue-
green tenes, so that the various meats will appear
fresher ond redder. Confectionery shows to advan-
jage in light orange, pink, white, and accants of
black, stimulating an oppetite for sweets, If
commercial artist were to design a packege for
coffes bearing yellow and white stripes, or one
with blue pelka-dots for spoghetti, he would be
wrang becouse these form and color features are
in conflict with the theme.

Accordingly, gordeners are doily concsred
with important problems of form and color. They
ohserve the growth of plants, their shapes and
proportions, and the colors of blossoms, foliage and
fruit, The seil, surrounding vegetations, rocks, ond
conditions of light and shode must receive due
consideration if plentings are to produce hoped-for
effects. One connot simply choose one's faverite
species and colors of flowers. It would be wrong
to plont blue lorkspur against a brown wooden
fence, or yellow Mowers in front of a white stone
wall, because these backgrounds would detroct
from the color effect.

Flarists are rigidly dependent on the season and
on the varieties available from time to time. Despite
these restrictions, they must continually find objec-
tively correct combinations for all sorts of occo-
sions, and they connet do so on the basis of
personal taste alone. The floral décor for a wedding
should be joyful; besides possionate reds and pinks,
any vivid hues may be included, For a christening,
one would never choose dark blue or dark green,
but would deliberately prefer light, delicate, small
blossoms, in colors of white, light blue, pink, light
yellow, as well as light green, Called upon to supply
floral decorations for the anniversary of an asso-
cialion, the florist would errange strong colors and
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large blossoms in ceremonial, rather impersonal
combinations, including distinctive green leaf forms,
the whale to express disciplined but festive power

Salespeaple whese customers are sensitive to
color will be more successful if they try to under-
stond their customer's tastes rather than to impose
their own. Every woman should know what colors
are becoming fo her; these will always be her
subjective colors and their complements. When a
customer is looking for o certain hue, one needs
to know what other colors maoy strengthen, weaken,
or simultenecusly madify it. Brightly colored
merchandise should not be left within the buyer's
field of wvision, because it may exerl powerful
simultoneous influences, For the same recson,
solesrooms where the colors of goads are to be
apprecioted should olwoys be done in peutral

grays.

Foshion executives require familiarity with the
general, objectively valid principles of form ond
color. Several times a year, the fashion designer
is expected to come up with o new line in the
fashionable colors. If these are close to his subjec-
tive colors, he will easily discover the tinls and
shades he needs, His line will be convincing and
suecessful. But if the hues required by foshion are
counter to his subjective eolars, he will find his task
ungrateful and laborious.

If an interior decorator's personal spectrum is
dominated by blue-gray, he will “naturally” tend to
do all sorts of interiors in blue-gray tones, these
being porticulorly satisfying to himself. Clients who
are chrometically “related” to him will be plecsed;
but those who are attuned to orange, or green, will
find their surroundings uncangenial and will feel
ill-at-ease.

Mowadays, architects frequently put up great
blocks of dwellings in uniform colors. They should
realize that only pecple of corresponding color
sense will enjoy these quarters, and that oll athers
will be more or less repelled. Uncongenial colors
may constitule o severe stress upon sensitive indi-
viduals. Is not generality of well-being o more
impertant aim than oesthetic unity#

These examples all go to show that subjective
toste cannot suffice for the solution of all coler
problems. Knowledge of objective principles is
essential to the correct evaluation and use of colors.

THEORY OF COLOR DESIGN

Constructive color theory embraces the principles
of color effects insofar as they can be derived
empirically.

When Roiner Mario Rilke one day asked Rodin,
“Cher maitre, how would you describe the creative
process, from the inception of a project?” Rodin
replied: “First | experience an infense feeling, which
grodually becomes more concrete ond urges me
fo give it plastic shape. Then | proceed to plan ond
design, At last, when it comes to execulion, | once
more abandon myself to fealing, which moy prompt
me te modify the plan,”

Cézonne said of himself, "Je vais au développe-
ment logique de ce que je vois dans la nature.” *|

Matisse, seemingly guided mainly by his own
feeling, made litle sketches of projected paintings,
ond indicated the selection and distribution of
colors in writing, before beginning to peint. In other
words, he too, like Rodin and other masters, devised
a rationally caleulated composition, which he would
offerwords use or reject oecarding to his subjective
feeling during the course of the work [Fig. 36].

Any colculated plan, then, will not be the ruling
foctor, Intuitive feeling is superior to it, navigating
the realm of the irrationcl and metaphysical, not
subject to number. Deliberate intellectual eonstrue-
fion is the “conveyonce® thot corries us to the
portals of this new reality.

In order to learn the abjective principles of
color, toke brush in hond ond reproduce the charis
ond exercises in this book. The figures show only
elementory examples, and the beginning colerist
must do o greal many more exercises if he is to
progress beyond the theoretical, As o rule, | give
enly one instance of each coler effect, The student
should work out his own plates for the other colors.

i I proceed to o logical development of what | see
n nature,
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THE 12HUE COLOR CIRCLE

By way of introduction to color design, let us
develop the 12-hue celor circle from the primaries

yellow, red and blue (Fig. 37). As we know, o
person with normal vision can identify o red that
is neither bluish, nor yellowish; a yellow that is
neither greenish, nor reddish; and a blue that is
h, nor reddish. In examining each
color, it is important to view it against o newtral-
gray bockground.

neither gree

The primary colors must be defined with the
greatest possible accurocy. We place them in an
equilateral triongle with yellow at the top, red at
the lower right and blue at the lower left.

About this triangle we circumseribe a circle, in
which we inscribe o regulor hexagon. In the
isosceles triongles between adjocent sides of the
hexagen, we place three mixed colors, each
composed of two primories. Thus we obtain the
secondory colors:

yellow + red = orange
yellow + blue = green
red + blue = violet

The three secondary celors have to be mixed
very carefully. They must not lean towards either
primary companent, You will nate that it is no easy
task to obtain the secondories by mixture. Orange
must be neither foo red, nor too yellow; viclet
neither too red, nor too blue; and green must be
neither toe yellow, nor foo blue.

Mew, at a convenient radive outside the first
circle, let us draw another circle, and divide the
ring between them inte twelve equal sectors. In
this ring, we repeat the primaries and secondaories
ot their oppropriate locations, leaving a blank
sector between every hwo colors,

In these blonk sectors, we then paint the tertiary
colors, each of which results from mixing o primary
with o secondary, as follaws:

yellow + orange = yellow-oronge
red + orange = red-orange

red + vielet = red-violet

blue + viclet = blue-violet

blue + green = blue-green
yellow + green = yellow-green

Thus we have constructed a regular 12:hye
coler circle in which eoch hue hos its unmistakebls
place. The sequence of the colors is that of the
rainbow or natural spectrum

Newlon obtoined o continuous color circle of
this kind by supplementing the spectral hues
purple, between red and violet. So the color cir
it an ortificiolly augmented spectrum

The twelve hues are evenly spoced, wilh
complementary colors diametrically opposite each
other

One can accurately visuolize any of thes
twelve hues at any time, and ony intermedicte tone
are easily locoted

| think it is o waste of time for the color
practice moking 24-hue, or 100 hue, color circ
Can any painter, unaided, visvalize Color
of o 100-hue circle?

Unless our color nomes correspond
precise ideas, no useful discussion of coler
possible. | must see my twelve tones os prec
as a musicion hears the twelve tones of
chromatic scale,

Deloeroix kept a color eircle mounted on o
of his studio, each color lobeled with pas
combinations. The Impressioni Cezanne
Gogh, Signae, Seurat and others, esteemed D
croix os an eminent colorist. Delacroix, rother

Cézanne, 15 the founder of the tendency, ar
modern artists, to construct works upon loo
objective color principles, so achieving a height
degree of arder and truth.
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THE SEVEN COLOR COMNTRASTS

We speak of contrast when distinet differences con
be perceived between two compared effects. When
such differences oftain their maximum degree, we
speck of diametrical or polar contrasts. Thus, large-
small, white-black, cold-warm, in their extremes, are
polar eontrasts. Our sense organs can function only
by means of comparisons. The eye accepts o line as
long when a shorter line is presented for
comparison. The same line is taken as short when
the line compared with it is longer, Color effects are
similarly intensified or weakened by contrast.

The physiclogical problem of controst effects
lies in the special field of oesthesiology, and will
not be taken up here.

When we survey the charocteristics of color
effects, we con detect seven different kinds of
contrast. These ore so different that each will have
to be studied separately. Each is unique in choracker
and orfistic value, in visuol, expressive and symbolic
effect, and together they constitute the fundamental
resource of color design.

Goethe, Bezold, Chevreul
neted the significance of the various color contrasts.
Chevreul devoted an entire work to “Controste
Simultané.” However, o systematic and practical
introduction to the special effects of color contrast,
with exercises, has been lacking . Such an exple-
ration of the color confrasts is an essential part of
my course of instruction,

ond Halzel hove

The seven kinds of color contrast are the

following:
1, Contrast of hue
2. Light-dark controst
3, Cold-warm contrast
4. Complementary contrast
5. Simultaneous contrast

6. Contrast of saiuration

7. Contrast of extension
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CONTRAST OF HUE

Contrast of hue is the simplest of the seven 1
makes no great demands upon color vision, becouse
it is illustrated by the undiluted colors in their most
intense luminosity. Some obvious combinations are
yellow'red'blue;  redblue‘green:  blue'yellow
violet; yellow/green'violet'red; vieletgreenblus
arange/black.

Just as block-white represents the extreme of
light-dark contrast, so yellow/'red'blue is fhe
extreme instance of contrast of hue (Fig. 38). /
lecst three clearly differentiated hues are requir
The effect is always tenie, vigorous and decid:
The intensity of contrast of hue diminishes os |
hues employed ore removed from the fi
primaries,

Thus oronge, green and violet are weoke
character than yellow, red and blue, and the e
of tertiary colors is still less distinct.

When the single celers are separated by blacl
while lines, their individual characters emerge ¢
sharply (Fig. 39). Their interaction end mu
influences are suppressed to some extent. f
hue acquires an effect of reality, concrete
Though the triod yellow'red blue represents
strongest contrast of hue, oll pure, undiluted ¢
of course can participate in this contrast.

Contrast of hue ossumes a lorge number
entirely new expressive volues when the brillia
are voried. In the some woy, the quantital
proportions of yellow, red ond blue moy
modified. Variations are numberless, and <o
the corresponding expressive potentialities. Whether
black and white are included as elements of
palette will depend an subject matter and in
preference. As was shown in Figs. 2-4,
weakens the luminesity of adjacent hues ond
darkens them; black couses them fo seem lighler
Hence white and bleck may be powerful elements
of color compesition.

The same exercises might be worked cut 11
potches of calor without preassigned shopes
However, this procedure would invelve hozards. The
student would start experimenting with shapes

instead of studying color areas and fensions. He
would drow outlines, and this practice is hostile
1o color design ond should be strictly avoided. In
maost exercises, we use simple stripe or checkerboord
patterns.

In exercises like Figs. 38 ond 39, the colors
placed in  rectongulor  felds,
relofive size can be mode

combined are
and changes in
herizontally.

Fig. 40 shows o checkerboard arrangement. The
student must lay out the colors in two dimensions,
ond this develops the feeling for areal tensions.
Once the combinations on the pottern of Figs. 38,
37 hove been evolved, the learner con quickly
discover the color selections for such exercises os
shown in Fig. 40.

Very interesting studies are obtained if one hue
is given the principal rele, and others ore used in
small quentities, merely os accents. Emphasizing
one color enhances expressive choracter. Affer eoch
geometrical exercise is corried oul, free composi-
lions in the same kind of confrost should be
mpted.

There are many subjects that can be painted in
ontrast of hue. The significance of this contrast

valves the interplay of primeval luminous forces.
The undiluted primaries ond secondaries always
a choracter of eberigingl cosmic splendor
5 as of concrete actuality. Therefore they serve
qually well fo portray o celestial coronation or o
undane still life.

Controst of hue is found in the folk art of
s everywhere. Goy embroidery, costume and
ery testify to primitive delight in colorful effects.
the illuminated manuscripts of the Middle Ages,
trost of hue was used in maonifold wariations,
n not from motives of cesthetic necessity but out
heer pl in decorofive

Contrast of hue is dominant alse in early stained
lass, its primordial force actually osserfing itself
over the plastic form of architecture. Stefan Lachner,
Fra Angelico and Botticelli are among painters who
have based compasitions on contrast of hue.

Perhaps the grandest example of its significont
use is Grinewolds “Resurrection” (Plate XXVII),
where this contrast clisplays all of its universalistic
power of expression.

So in Botticelli's "Lementation® lin the Ping-
kothek, Munich), contrast of hue serves to charoc-
lerize the oll.embrocing grandeur of the scene, The
fotality of hues symbolizes the cosmic significance
of the epochal event,

Here we see that the expressive potentiolities
of one and the some color contrast may be widsly
Contrast of hue may EXpress
boisterous joviality, profeund grief, earthy simpli-
city and cosmic univarsality.

diverse, alike

Among the moderns, Matisse, Mondrian,
Picosso, Kondinsky, Leger ond Miré  hove
frequently composed in  this mede. Matisse

especiolly wses it in stilllife ard figure pointings.
A good example is the portrait “le Collier
d'Ambre,” painted in the pure colors of red, yellow,

green, blue, red-violet, white ond blodk. This
combination expressively characlerizes o young,
sensitive ond elever woman

The Blouer Reiter pointers Kondinsky, Fronz
Maorc and August Macke worked in contrast of hue
almast exclusively during their eorly period

Out of the weolth of exomples available, |
have chosen four for discussion.
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Plate |

LEglise c'Ephése, from “Apocalypse de Saint
Sever," 11 th century.

Paris, Bibliotheque MNatianale

All the paoinfings in this eleventh-century
manuscript, preserved in the Bibliotheque Nationale
at Paris, are done in contrast of hue, This lends the
entire work an abstroct, supra-real expression,
befitting the theme of the Apocalypse. In the
illustration shown, three colars, yellow, red and
blue, ore sirikingly emphasized in five horizantal
stripes, A fourth principol color, green, is odded
in the architecture and the two figures. It is inter-
esting how the rhythmic outlines are sometimes
black ond sometimes red, producing special occents
between red and green, red ond blue, red and
yellow. The horizomiol yellowired blue arficulation
contrasts with the wvertical figures, while the
rhythmic lines in the garments and wings provide
a confrost of texture with the ploin areas of the
background. Likewise, the columns and the roofs
have contrary scaly textures,

If we compare this illustration with the others,
we note the great significance of the relative areas
of colors; here, yellow strongly dominates the
effect. Symbolically, yellow deneotes intellect, know-
ledge, wisdom, or light and enlighfenment. The
blue-winged ange ving from the blue, is green
and red. His red dress signifies fiery activity, while
5t. John, the recipient of the message, appears in
possive blue ond green. The faces are white, giving
an abstroct effect beneath the black of the hair,
The seven towers stond for the seven churches in
the seven cities to which John is fo dispatch the
message. As John's whole prophecy represents
future events in symbolic imoges, so the forms and
colors in these illuminations are to be understood
symbolically. Mo aesthetic prettiness, but grandiose : " ;
truths, are onnounced by this painter through the INCIP IV PLANATIO SurRa scrRIPTACsToR AL 3L acecbae inlas
elementary colors yellow, red, blue and green, n.;;zh: Atp‘-rﬁ' accctae’ ferbes Sl wmaf

Qur Plate XVI, “Sotan ond the Locusts,” is £ -
from the same maonuscript, and will be discussed -!-“" wolunsaf five «
under the heading of compasition.

at ip
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Plate 11

Enguerrand Charonton, 15th century;
Coranation of the Virgin.
Villeneuve-les-Avignen, Hopital

This painting is divided into two main parts by
a film of white cloud, which separates the celestial
from the ferrestrial world. The lotter, painted in
grayish tones, is divided into the upper ond the
nether world, with the saved on the left and the
damned on the right.

In the center of the upper world stands o
gigentic crucifix. It rises high inte the dull blue
aerial ocean. All forms in the ferrestrial world are
tiny ond insignificant in relation to the heroic
centrel group of God the Father, Christ, and Mary,
in heaven. These three figures are emphasized by
overwhelming stature. This effect is infensified by
cantrast with the size of the erucifix. The crucifix is
enormoys relative fo earthly cities, and minute as
measured by the celestiol scale. It is the only feature
joining the two worlds, This relationship expresses
the universal significance of Christ's mission,

The main central group is separated from the
ocean by the white arc of of Mary's robe, This are
provides a contrast of form with the horizontal
layer of white cloud. The circle and its are
symbaolize the heovenly infinite, contrasting with the
square, or the horizental and vertical, representing
eorthly limitation, The heavenly orc is repeated
in the white clouds bensoth the montles of the
Father and the Son. To the left and right of the
main group, the soints are represented in wvivid
colors ond medium prepertions. The three different
scales, from the smoll temporal world fo the great
central group, ond the intermediate size of the
saints, connote a hierarchy of being.

A white ermine facing marks off the luminous
blue of the Virgin's mantle from the dull blue of
the ocean. Her gold brocade gown rises in a stiff,
as if inonimate form. Only her face and hands
seem lifelike; her body is utterly unreal, and largely
eclipsed on either side by the mantles of the
crowning Persons.
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Above Maory s head hovers the white dove of the
Haly Spirit, A perpendicular line drawn from the
crucific would intersect the cross on the doves
nimbus at the upper edge of the picture.

God the Father and God the Sen are enthroned
to the right and left of this line, The two figures
are nearly symmetrical, The only asymmetrical
feature is the gold brocade berder descending
Christs robe, It parallels Mary's brocade dress,
indicating the corpereal hond of Mother and Son

This central group is encircled by o heavenly
host depicted in an orange tone. Above them shines
yellow celestial light, continued on either side down
to the blue seo ond causing the central group to
oppear flat ond incorporeal as if floating in the
light. These yellow arecs hove the same function
oz the blue angels in eoch upper eorner of the
picture, which repeot the blue color of the Virgin's
mantle and thus intensify the floating effect of the
central group.

In the composition of this menumental painting,
Charenten  use

the colors gold, oronge, red,
blue, green, white and gray. At the top, he begins
with yellow, materialized celestial light. This
condenses into dorker orange, the might of the
heavenly hosts. Contrasting with this transcendental
waorld is the red of the mantles of Fother and Son,
descending out of divine love - symbolized by red

into the intermediote world, to crown the Virgin.
Their garments are white, Marys gold brocade
dress signifies ennobled, purified corporeality, and
the blue of her robe expresses possivity and pious
resignation, The groups of saints to the left and
right of the picture display clear, luminous, calarful

life. The terrestrial world seems groy and joyless
Only at the extreme left and right, two structures
appear in light red, suggesting that here mankind
has communion with the divine sphere,

This painting by Choronton evidences the some

universality of artistic thinking that we ses in
Grinewald.
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Plate 11

Paul de Limbourg, Moy-Day Excursion, from the
manuscript “Les Trés Riches Hewres du Duc de
Berry,” 1410

Chantilly, Musée Condé

In 1409, ot the oge of seventy, the Duke of
Berry commissioned the foremost illuminator of his
time, Paul de Limbourg, to execute o Book of Hours.
The Duke waos personally concerned that anly the
best and whitest parchment, the purest gold, and
the costliest blve pigment — powedered lapis lazuli
- should be used. It was on obsession with him to
have work of the utmest beauty in form and calor,
and in the noblest materials. Brother to Philip the
Bold, he affected Burgundion elegance at his court,
and his possessions of jewelry, gold plate, castly
stuffs and tapestries betokened fhe luxury of the
cge. So the miniotures for the Book of Hours
partray the lands, castles and manors of the Duke,
the life and labor of his peasants, and the feasts
and diversions of the gentry. However, befare the
book was completed, the Duke died penniless, his
perfectionism in externals hoving exhausted  his
means.

For us, these miniatures by Paul de Limbeurg
represent the utmost of perfection ond beauty ever
achieved in the genre. Our plofe shows the calendar
poge of the month of May. The picture represents
o gay company of notables in holiday offire and
leafy garlands, riding out a-Maying. It was custom-
ary on this occosion o present green-tinted
costumes to the young girls. The light green is
expressive of new spring, and the pigment was
rare and costly, The ultramarine blue mantles of
the riders are also strikingly beautiful. In the
center of the covolcade rides o noblemen in
extrovogant porti-colored dress, white ond black
on the right, red and gold on the left, Fashion
followed Italion models. Sumptueus gold-embroi-
dered silks and satins, trimmed with pearls, precious
stones and furs, lent pomp to the celebration, The
representation of such luxury wos net considered
inoppropriate in a prayer book,

All this bloze of coler is organized inte a cool
and elegant symphony, The composition of black,
white, gray, blue, red, green, and yellow gold, is
in perfect contrast of hue, Rich polytonality
lends the entire scene a goy, lively and strong
BXPression.
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Plate IV

Piat Mondrian, 1872 - 1944;
Compasition 1928.

Mart Stam collection

Mandrian’s original contribution te  medern
painting is momentous. His choice of theme never
vories. His paintings employ two elementary
resources, controst of propertion and contrast of
hue. Among the three categories of shape — square,
circle, triangle — he selected the squore, the form
determined by horizontal end vertical direction,
He subdivides the picture area with stroight lines.
The quantitotive propertions of the resulling areos
assume o peculiorly independent life. Small canfig-
urations gaoin greot significonce by their placement
in the field, while large forms recede and seem as
if congealed. High sensitivity to propertion is
arecs of a painting into

required to organize o
@ balonced whaole.
In his later picty Mandrion confined himself
to the fundamental colors yelow, red, blue, white
ond block. Each of these colors has its unique
character ond speciol weight. The position of each
color is very important, and so is ifs orientation,

herizontal or vertical. As in "Compaosition 1928,"
Mendrian cen create o stable equilibrium with a
small blue orea and o large white orea, or
intensify the whole with @ slender harizantal yellow
orea of the bottom. Great stability and clarity are
achieved by dividing the field with broad black
lines, The separating black couses each color to
appear isolated ond concrete. Mondrion's forms
and colors ore used without expressional or symbelic
intent. His feeling for clean design leads him to on
unadorned, visually strong, geometrical, elemental
realism of form and color,

The following stotement is Maondrian's own:
“The life of civilized man teday is turning oside,
little by little, from notural things, to become
increasingly an abstract life. As natural |external)
things become mere ond more automatie, real
interest, o3 we see, turns rather to things internal,
The truly modern man's life is determined neither
in o purely materialistic way nor purely by feeling.
Rather, it assumes the guise of @ more culonomic
life of the human spirit grown aware of itself,”
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LIGHT-DARK CONTRAST

Day and night, light and dorkness - this polarity
is of fundamental significance in human life and
nature generally. The painter's strongest expres-
sions of light and dark are the colors white and
black., The effects of black ond white are in all
respects opposite, with the realm of grays and
chromatic colors between them, The phenomena
of light and dork, both among white, black and
gray, and emeng pure colors, should be thoroughly
studied, for they yield valuable guides to our wark.

Black velvet is perhaps the blackest black, and
baryta is the purest white. There is only one
maximal black and one maximal white, but an
indefinitely large number of light and dark grays,
forming @ continuous scale between white and
black.

The number of distinguishable shades of gray
depends on the sensitivity of the eye and the
response threshold of the observer. This threshold
con be lowered by proctice, increcsing the number
of perceptible gradations, A unifarmly gray, lifeless
surface can be awokened to mysterious octivity by
extremely minute modulations of shading. This very
important factar in painting and drawing requires
extreme sansitivity to tonal differences,

MNeutral groy is a characterless, indifferent,
achromatic color, very readily influenced by
contrasting shade and hue. It is mute, but easily
excited to thrilling resonances. Any color will
instantly transfarm gray fram its neutral, achromatic
state to o complementary color effect corresponding
mathematicelly te the activating color. This trans-
formation occurs subjectively, in the eye, not
objectively in the colors themselves. Groy is a
sterile neuter, dependant on its neighboring colors
for life and character. It attenvates their force and
mellaws them, It will recancile violent appositions
by ohsorbing their strength and thereby, vampire-
like, assuming o life of its own,

Delocroix objected to gray for this reason, os
injurious 1o the power of color.

Gray may be mixed From black and white, o
from yellow, red, blue and white, or from any pair
of complementary colors,

Fig. 41 represents a regular series of grays from
white to black, in twelve steps. It is impartont ig

space the steps evenly. The gray ef medium
brillionce should be in the center of the senle
Eouch individual step should be perfectly u

ond spotless, with neither a light nor o dork

between it and its neighbors. Similar scales of
brillionce can be preparad for any chromatic cals
In the blue scale, blue is dorkened with black dey
to blue-block, and lightened with white up to b
white.

These exercises serve to shorpen the stude
sensitivity te shading, The twelve steps ore
intended, as in music, to represent o systen
“equal temperament.” In the art of color, no
precite intervals but  inopprecioble  transit
comparable to the glissende in music, me
important vehicles of expression. (See Fig

The following exarcises are intended to en
comprehension of light-dark confrast

Fig. 42: Cerlain grays ore selected from the
of grays obtained, and they are then o
four equal areas to form o composition, Whe
or six such eompositions have bean completed
are roted comparatively, It is soon reolize
some ore good ond convincing, others
false. This very simple exercise will asse
for chiaroscuro.

Fig. 43 shows the development of o ligh
combination upon a checkered surfoce
composition may be lightened or darkened
whole; the main paint is to cultivate visior
perception of light-dark gradations and
contrasts,

Fig. 44: When an understanding of white
black grodation hos been gaoined, cor
proportion or quantity may be added fo |
contrast, Two controsts then operate simultonecusly
Controst of proportion comprises large-small g |
short, wide-narrow, thick-thin, Let us follow

some simple exercises in problems of proy
These will alse illustrote the relationship

to its negative or inverse. In black-and-white
the

we think of the black crea os positive and
white as its negative
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st of proportion is not operatiy place.” [Chiar

46: Positive narrow, negaotive wide. Strong  ward

Fig. 53

ive graduots rhythmic harmony

and ne
. greywhi
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Fig. 51: Tetred, whilelight-groyidark-gray/ cursively
blach and inner composure of the calligraphe

Fig an inward ¢
the strokes

n the

hal to a clear
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1 with the

here  ideogrophic mec

characters, representing o wealth of fo ore  fo be

made with the brush. Their semantically and  brush os
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Fig. 54 shows the poet Li Po as portrayed by
Liang K'ai.

One of the greatest geniuses of this madium was
Liong K'ai, who lived chout the first half of the
ch of his pictures iz different
from the others. This representation of the poet in
a few black and gray lines and patches is unigue

thirteenth century. E

in painting. Spots of highly differentiated size and
o few spare strokes evoke a distinguished figure,
striding forth with distant goze. Each element is
most delicately ottuned to the totel effect. Liong
K'ai waos a monk of the Ch'on sect.
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Fig. 55 shows o deteil of a mountain londscape

by Sesshi.

To cre this subtle group, the painter used
only diluted ink in vorying tones, The light open
s are of equal importence with the gray and

black oreas

Soft groy tones are set off by hard bladk strakes
ond potches as contrasts. Controsts of light and
, hord and soft, and horizontel, verical ond

eoch element is genercted out
infernal process, oufomatic,
and yet controlled. This strength and
s0 spontoneously creoted, must ho
incere feeling. The Japanese
7I made several visits to
a, whers he studied Ch'on as well as painfing
media of light-dork expression ere the
, copperplate ond etching. The artist, by
ond hofching, con produce extremely
ed grodalions of light ond dark
etchings cover o very wide ronge of
¢t matler. As is nol surprising, he also

cuted pen-and-ink ond brush drowings in

tful ehiaroseurs, oflen rivaling the suggestive
wer and clarity of East Asian work

Rembrandt, Dr. Foustus, eiching,

wans of different positions of lines, the
nique of etching is oble to produce extro-
narily fine differentiotions of shading, and
fare very lively and diversified areas. Though
s etching of Rembrandt's is polytonic in light and

yet

many tones are grouped on lwo main

i of light and darkness. The questing Faustus

dearly as the insc
of sh His penetration into the
i of life is dromaficolly visualized in the
| tension between his figure ond the luminous

chle intellect, from the

pparition af the windaw.
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Fig. 57: Seurot, Le Moeud, study.

In his numerous sketches, Seurat explored light-
dark grodations most  conscientiously.  In this
standing figure is autlined with one

m

exomple
light and one dork line of contrast, and its plastic
form is modeled with light and dark areas in very
subtle transitions, The way the shading is developed
from the shoulder highlight gradually to the deep
=, ancl the |otter linked to the
background

tone of the ba
tones of the d
fall of th
tone of the dre

ack bow ond s linkage to the dark
so show conscious mastery of

ings, like his paintings, give one
g t he is devoling thought ta each
pinpoint in order to evoke the most delicate of
shadings.
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Thus for, we hove col

red light-dark con
only in fhe range of black, white and gray, The
ght-dark evaluation of chramatic colers and their
relationships to the achromatic colors — bl
and groy - is for more complico The

black, just os

. white

domain

of grays extends betw white o

the world of celars burns between light and dark
ness

s0 ore those withir

a5 anse when grodo

s of unlike

ortant to be ¢

+ are to be comaared. It is most

s to identify colors ef equal
brilliance eccurately. The
help to deavelop this ability

In o checkerboard array,
or blue

ra then reg
the same omount of lig

make o point of v

reddish hues an each allc

d with the soturabion, or purity

commenly rende
e warm hues, because of their opacity, tend ta b
dered too clork. The exercise of painting all
in the same brilllance as ya

because it is not immediately

brilliant yellow is. It is similarly difficult to render
yellow as dork os red er blue. Shoding on
leprive brillient yellow of
yellewness; this naturally disinc
to darken yellow,

dilution recessarily

s many people

How these principles hove been used by
en in Plates V, XI, XX

eminent pointérs may be se
and XX

Equality of light or derk relates colors to each
other, tying or bradketing them togeth
conts

-elark

st between them is extin

invaluable resource of artistic

In the eolor sp
ic ©
the ochrom

Figs

chromaot he twelve-hue

5 are represantec

amatic colors,

ochromatic colars

vce an effect of caol

qario g
in anfithesis

chromatic colors

incorruptible ond ebatract, They
te the vibrant complexity of the
Yet it is possible for the
le oequire

simultaneot

hue may
complemen
in @ <o
like brillic

sibion

e, they lose tf

If the achromatic colors are
of

bslraction, the chrom

different brilliancs. In position whers

for

blocks and grays ore
effect, there should be no chrema
ance, or simultanecus
the neutrals, When

onent in a €

gray is .
[l

chromotic tone must

an
ion, then the
ch the groy
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The problems of chromatic light-dark contrast
are illustrated by Fig. 58. The twelve equidistont
steps from white to black as developed in Fig. 41
have heen repeated for each of the twelve hues of
the ealer circle, in brilliance equal to the corres-
panding grays. We see thet the pure yellow answers
to the fourth step. Orange is at the sixth step, red
at the eighth, blue at the ninth, and viclet at the
tenth step in the scale of grays. The chart shows
saturated yellow to be the lightest of the pure
calors, and violet the darkest.

Thus yellow must be muted from the fifth step
on, in arder to match the darker tones of the gray
scale. Pure red and blue are at o lower level,
leaving few steps fo black, but many on the
way to white. Eoch odmixture of black or white
reduces the vividness of a hue.

Along any horizontal row of the chart, all
squares should be of the some brillionce as the
corresponding groy.

If we prepare o sequence of as many os
eighteen gradations, instead of twelve, and connect
the points of highest purity, we can see that the
curve is porabolic. The foct that the pure, saturated
hues, as they oppear in the chort of Fig, 58, differ
in brilliance, is extremely important. It must be
reclized that pure saturated yellow is very light,
and that there is no such thing os a dork pure
yeliow, Saturated essential blue is very derk; light
blues ore pale and dim, Red con emit ifs
considerable vivid power only s a dark color; red
lightened to the level of pure yellow loses all
radiance. The colorist positively must allow for
these facts in his compositions. When o soturated
yellow is to produce the main effect, the com-
position generally must assume a light over-all
character, whereas pure soturated red or blue
requires a dork over-all expression. The radiant
reds in Rembrandt's paintings are so only because
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of contrast with yet darker tones, When he wants
radiont yellows, he can bring them out in
comparatively light groups, where saturcted red
would be felt as merely dork, without chromatic
splendor, Fig. 3 illustrates this principle.

The unlike brilliancies of hues in themselves
pose difficult problems for textile designers,
Familiarly, any fextile design is likely to be
produced in four or more different colors or
combinations, In the group as a whole, thess must
be somehow coerdinated. A fundamental rule is
that correspending arcos of the design should
produce the same effect of cantrast in each versian.
If @ pure blue occurs in one version, there will not
be enough pure hues of similor brillionce to go
around ameng half a dozen other versions; but ot
least the intervals of brilliance should be alike in
all versions. When the blue is reploced by pure
orange, the entire color composition must be
transposed towards the brilliance level of pure
orange. That is, the fobric in which the orange
appears must as a whole be lighter than the ene
with blue, If one attempted to reduce the brilliance
of orange to that of the blue, the result would be
a dull brown, lacking in radiance,

A serious complication is that the light-dark
values of the pure colors vary with the intensity of
llumination. Red, oronge and yellow look darker
in reduced light, while blue and green look lighter.
Thus shadings may produce the right effect in full
daylight, and yet appear false at hwilight. Altar-
pieces painted for the semichscurity of churches,
therefore, should not be exhibited under skylights
in museums or in the glare of artificial light, since
the light-dark wvolues of their colors would be
falsified.

The plotes and exercises in this book are
designed to be viewed in full daylight.




Let us notice at this point that to the painter,

= and no block;

llow conlains no wh

cantent seen in

nor is any Black or w

orange, red, blue, violet, green. When he says

o red contoins black or white, he is re

or fint. For technical puposes, the concept

nt may be of «

We have seen thot light-dark polyten
ed achrometic colars —
ozition moy also
s and shades of any one hue. We

s may be

ed in tin

relate

zeen that equality of brilliance w
chromatic colors to groys or to each other, Then we

5 among the

have studied light-dark relationshiy
ez, We have found that the

ferent, but that e hue may be

s white or darkened towards black

We shall now hove feur exarci

25 in light-dark

contrasts of blc colors,

groy and chroma

g 150 te black, white, groy and one
hue. All four differ in brilliance
Fig. 60 i
The black and blue are similarly dark, givir
trad two different ¢ o
Fig. 61 is a tetrad in white and three hues,
among which red and gree k, and
ond white about two

a tetrad in block, gray and t

te! ades of brillionces.

are equally d
ly bright;

yello

principal tones are present

Fig. 62 is o hexad in black, wh

exhit

ng sharp contrast of proportion. This
frates the important fact that yellow

under cerfain conditions gives the effect of a darker

exercise |l

white, aronge that of a darker ¥
ellowish red that of o darker oronge. In the same

way, it could be shown that yell

w-green con play

the port of o darkened, shac
that of a shoded yellow-green
imilarly act as tints of violet

, the grays

and the color pro

just described are the of
maodeling

Fig. 63

dark polytone in hwo dimensio

presen

A composition painted
moy be constructed of t
tones, The pair

well attuned 1o each other. Each plane mo

minar tanal differentiation ifse

much nction  bety

ity and vigo
sacrificed. An effect of pictoric

surfoce is

armization in pla

only with ar
The nece
is the: painter s chief mot

They serve to frustrate ond neutralize any ur

y of sustaining a flat over-c

for construct

depth effects. This control of perspective

frem the equating of tonal values to those

. The planes can wsually

ond backgrour

plane groups

foreground, middle grour

the fereground de ly cont
principal f may be

vocant, and the main action may tok

idle ground. Some of our
as examples, Plates Xl and XX
Plates W, ¥l and XIV ha
have three.

The

some of the potentiolities of light-dark

aintings about to be




Plate ¥
Francisco de Zurbardn, 1598 - 1664;
1d Rose

Bonocossi

e

e, Coll. A, Cont

Characteristically, all compositions constructed
upen light-dark contrast employ a small number of
typical feature is the organization
e inlo planes. Because light-dark
tic power, lifying
plan carefully

hues. Anoll

of the pic

me

intenation has great pla

painter
ects, Organizing the plastically

surfaces spatia
ta contral

active eler o picture planes is one of the
means, This painting is o good example. The piclure

The light

s ond lemans, the illuminated
the | € of the rose and
The shodows of the fruits and
plotes, cup and rose join them:
e and background.
highlights of the green

t plane, while their shadow

s of | ora

of the bask

cup, form o
bosket ond of the
k tone of

zelves fo

eaves belor

areas belong to the dark plane. The result is a
# )

tranguil and picterial over-all effe

thin each grou

t he
His
and noble monner of great

tings ¢

ent of light-dark contr




Plate VI
Rembran

1606 - 1669;

Man in Golden Helmet.

Museen [Gemadldegalerie

Berlin, Stiftung

Rembrendt ¢ his paintings in light-cark

contrast, for its pelytonic pessibilities and plestic
powers. In 5

example, the galden helmet is
’ nes. The

rm, yellow-arange

the embossing are pick out in dork

side of the helmet gives an

hard molded texture. The plume,

on the o is done in a dull but luminous

shaded side of the
kground. The man's

red, ond its d relates the
helmet to
whaole
anly
faca i

ce as a

as the medium tone of the halmst,
slue. The
m

and . vibrant in the

shad appears os if

ght-dark sugg
n the dark background, A

read

while the torso is
VEry impo fi

is the smao

& clapth ¢ t of th

on the

beholder half-closes his eyes, he perceives this

mplicit depth

very clearly

cantrast

orresting mecdium

“Descent from the Cro in the

Pinakothek ot also tokes its impoct from

body af
of liquid light. The

light-dark effs

deepest night, |

h-

hite shroud
only

tion from § 11 ta the dark
aund is prov

left of the

by @ dull bl

-gray fo the

ght form, The

The light area is
answered by o smaoll spot of light on the right, the

standing man's foce. This lends the scene its scale

In the derk tone of the land , the attendant

figures are

llusively indicate
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Plate VI
Pablo Picassa, 1881 - 1973
Guitar on Mantelpiece, 1915,

At the beginning of the twentieth century, o new

d wos evalving in science and

and  subconsciously, young
painters felt that new conceptions were bound to
emergs in art also.

picture of the wor

philosophy. Dimly

xd in 1906, leaving to his successors
ging idecs. [See enalysis of
oples and Orenges,” Plate XI1)

Pablo Picosso, Georges Brague and Juan Gris,
s of Cubism,
of that estate, comprising pro
They

=
Cézanne

an estate of chal

painting “A

the three founde carved out o portion

lems of geometric

educed the multiplicity of shopes to

sCuCre, wgular and circular elements. Cézanne's
polychramatic hed
enlire spectrum, they provisionelly limited to black,
white, gray, ocher blue. Light-dark
conirost wos exploited in all its polytonic resources.

which embroced the

wealth,

brewn  and

Picture surf

become relief-like configurations,

and subject matter was confined to o few homely

articles, Musical instruments were fovorite subjects
because of their refined, functional beauty of farm
Painted textures, simuloted wood grain and lattice

potterns were used aos contrasts for linear shapes
and unbroken surfaces. Later, actual exemplars of
e such os wood

textiles, wallpoper, newspa,

2t metal,

s, and single typo-

eneers, glass, sk
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graphicol letters of the alphobet were added fo the
geometrically painted elementary forms, Shapes of
objects were detached from their naotyral organic
confext and hormonized with obstroct geometrical
.'|g
Plate VIl is such @ work by Picasso, painted in 1915,

es. Pictures became non-objective and abstract.

Ob; the fireploce ond
merely suggested. The absiract effect of the picture
by the deep black and high white

chively

is support
several brightnesses into two

Organization of H
light-dark plones contributes substantially to the
total incorporeal impression, Light areas shine out
of
contfrast. The dark red-brown of the background is
despened by black areas, and the brownness is
enhanced by the darkness of the blue. A small red-
or The two
bright areas have a mediant in the g and thes

e dork general tone of the picture in sharp

d-brown

nge area enlivens the dull

light textured areas. The black and white stippled

area alse provides a sheding from light to dark. The
b eft and the white spot on

small

te patch at th

the red-orange form o contrast of proportion with

the large ligh The tension between the

2r areas
abstract and the chjective forms gives the painting
its remarkaoble expression,
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COLD-WARM CONTRAST

It moy seem stronge to identify o sensation of
temperature  with  the wvisual realm of coler
sensation. Howewver, experiments have demon-
strated a difference of five to seven degrees in the
subjective feeling of heat or cold betwsen o work-
room painted in blue-green and one painted in
rec-orange, That is, in the blue-green room the
occupants felt that 59°F, waos cold, whereos in
the red-orange room they did not feel cold until the
temperature fell to 52-542F  Objectively, this
meant thet blue-green slows down the circulation
and red-orange stimulates it,

Similar results were obtained in an animal
experiment, A rocing stable was divided into two
sections, the ane painted blue, the ather red-orange.
In the blue section, horses soon quieted down after
running, but in the red section they remained hot
and restless fer some time. It was found that there
were no flies in the blue section, and a great many
in the red section.

Both experiments illustrate the perfinence of
cold-warm contrast to color planning of interiors.
The properties of cold ond warm colors are
essentiol to color theropeutics in hospitals.

Going back to the coler circle, we hove seen
that yellow is the lightest and wviclet the darkest
hue; that is, these two hues have the strongest
light-dark cantrast, At right angles to the yellow-
violet axis, we have red-orange versus blue-green,
the two poles of cold-warm contrast. Red-orange,
or minium, is the wormest, and blue-green, or
manganese oxide, is the coldest. Generally the
colors yellow, yellow-orange, orange, red-orange,
red and red-viclet ore referred to os warm, and
yellow-green, green, blue-green, blue, blue-violet
and violet as cold, but this elassification can be very
misleading. Just as the poles white and black
represent the lightest and the dorkest color, while
all grays are light er dork only relatively, according
as they are contrasted with lighter or darker tones,
to blue-green and red-orange, the cold and warm
poles, are olwoys cold and waorm respectively, but
the hues intermediate between them in the color
circle may be either cold or warm according as
they ore contrasted with warmer or colder tones.

The cold-warm property con be verbalized in o
number of other contrary ferms:

cold warm
shadow sun
transparen! opogue
sedative  stimulant
rare  denze
airy earthy
for near
light heavy
wet  dry
These diverse impressions illustrate the wersafile
cxpressive powers of cold-warm contrash. It con be
d to produce highly pictorial effects. In land-
cope, more distont objects olways seem colder in
alor becouse of the intervening depth of air,

Cold-warm contrast, then, conlains eclaments
agesting nearness ond distance. It is on imporfant
vm of representation for plostic and perspee-
e effeets.

Our exercises on light-dark conirast, especially
ware equolly  brilliont colors were adjocent,
wined cold-worm controsts elso, as well as

atrasts of saturation. However, light-dark contrast
: always dominant. When o composition is 1o be
e in the pure style of o porficular contrast, all
incidental confrast must be used with
traint, if at all

n our exercises on cold-warm contrast, let us
ringte light-dark contrast entirely; that is, all the
ors of o composition ere 1o be equally light or

Fig. 64 illustrates cold-warm contrast in its polar
thesis: red-orange ‘blue-green

Fig. £5 inverts the proportions by area.

Figs. 66, &7 show the same violet; werm af the

because the adjacent hues are colder, ond

| at the boltom, becouse the adjocent hues are
armer.

Fig. 68 shows cold-warm modulations in the
orza of red-orange.

- Fig. 69 shows cold-warm modulations in the area
of greenblue-green

These madulotions con be executed of any level

of tonolity, but @ medium brillionce is the most
effective

a5



The variations of hue should go no further
four successive steps of the 12-hue eolar ¢

Thus the exercise in red-orange (Fig. 48
erange ond red-violet, in addition to red
and red. The exercise (Fig. %) in green
additional hues yellow-green and blue-green
same brilliance.

If both poles, the extremes of cald and
are to be included, we must form a chromatic
from blue-green through blue, blue-violet,
red-violet and red, to red-arange. This full scols
of course consist of o larger or smaller num!
steps. A full chromatic cold-warm scale fror
green to red-orange by way of yellow is fu
only if all the tones are of the same brillic
the yellow; otherwise we get light-dark cc

These meodulations achieve the perfect
their beauty only when light-dark difference
absent.

Whereas Figs. 68 ond &9 show chi
gradations of cold and warm eolors, a ¢
board compositian heightens the effect by © t
of eeld and warm calors (Fig. 70).

When the elementary exercises have been
completed, it is interesting fo attempt freer forms
For example, representational shopes y be
combined with the checkerboord pattern. The colf
motif of Fig. 71 is a student's exercise. The oclive
young animal, in a triod of red, red-arangs

red-violet, is set in a cold-warm modulation of
an

the

yellow-green, green, blue-green. The subd
inte squares encourages rich variation within
given key. The painter is compelled to devor®
thought and decision to each element of area.




Plate VI

Stained glass window,

known as “La Belle Verrigre,” 12th century,
in Chartres Cathedral;

Virgin and Child.

This window is one of the earliest examples of
French stoined gloss. It wos spared by the fire of
1194, and is now in the south cisle of the cathedral

When the Abbot of 5t. Denis, near Paris, first
had stained gloss windews installed there, in the
first half of the twelfth century, he justfied his
proceeding with the words, ...
sense of man may be directed to that which is
beyond matter.”

that the mater

These windows were “flashing hieroglyphs,”
intelligible to all. Their mystic splendor gave the

fait an experience of rodiant transcendence.

This visual experience was o direct invitafion to
higher spirituality.

In the Chartres window, the Virgin Mothe
an ice blue dress
the Child, in the exact centerline of the picture
Mary's stiff, straight pasture and the central place
ment allude to o symbolic expression of abstract
ideas. This posture conforms to the Early Christian
and Byzonfine form of representation of the
Christ Child @s symbolizing rebirth

is saated on o tall throne, hel

ng

4B

The blue of the dress appears egainst o red-

diant light

orange ground, lending it a cold

ice blue ond red-oronge are intense cold-warm
contrast

Today, science tells us that blue stars are young,
active suns, whe red stars are in their declining
phase.

This Madanna is the Queen of Heaven, born of

the primeval cosmic blue. She shines like o young
star, with cold energy, surrounded by the red light

of matter. The Child, the incornate Son of Ged,

is gorbed in dark red. The panels of oftendant

Shill,

creation and o fine

picture,

3ht to see

A stained ss window follows the courses of

the sun, The ongle of the light keeps changing,
and the colors are different at each time of day
The translucent glass hos the brilliance of precious

stones.




Plate X

Mathias Grinewald, 147580 - 1528;
Angel Cheir,

Isenheim altarpiece; detail,

Celmer, Unterlinden Museum

The lsenheim work was executed for the church
of an Anthonin hospital. Among the communicants
of this church were mony of the sick, To them the
paintings were ta offer instruction in the meaning
of life,

its poins ond possible joys, as well as

ond heoling to the despondent

ald chose divergent subjects for the
panals. Two subjects — Sebostian and Anthony, and
Golgotha and the Lomentatian - form a first group.
The Annunciation, the Angel Choir, the ¥irgin and
Child, ond the Resurrectien form the second group.
Finally, the two side panels, Anthony and Paul on
nd the Temptation of 5. Anthony on the

the left
right, form the third group. All of thess themes
were to be erganized into a unified altarpiece. The

severcl groups were 1o be exhibited to the people

according to the ecelesiostical seasons,
altarpiece oz  eriginally
composed, the Angel Cheir stood between the
panels of the Annunciation and the Virgin and
Child.

In @ Gothic chopel, angels are making musie
n jubilation ot the birth of the Child. Celestial
beings discourse supramundens harmony, In this
painting, Griinewald propesed to render sound

wisible.

In the lsenheim

OF all the seven color contrasts, the cold-warm
contrast is the most sonorous. It provides the
possibility of representing the music of the spheres
in colors. Grinewald chose this contrast for the
color design of his Angel Cheir, and also for two
other parts of the cltarpiece - the group of angels
attendant upon God the Father in the panel of the
Madenna, and the painting of the Resurrection.
He employed this coler effect
celestial

n portraying the
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The partion of the Angel Chair reproduced here
shows an articulalion in three well-defined planes:
the bright angel in the foreground, the red-orange
group of angels in the middle ground, and the
graen, violet and blue angels in the background.

The large ongel playing the viclo do gamba
is painted in light cold-warm modulations — warm
golden hair, light-ond-dark pink gorment, light
violet to cald blue.green and yellow-green fabric
aver the foot. The fones appeor in the sequence
of the eolor circle. Thase eolors are contrasted with
irsteps.

the horizantal red-vielet s

The heavenly orchestration commences ot the
point where the ongel's hond grasps the bow.
Radiating from that peint, Grineweold painted a
striking concord of wiolet cold-warm varistions
The medium tints of the calor circle here shine in
their extreme vigor yellow-green, cold blue,
violet, light red, red-orange and yellow. The same
hues are repeated in a band of color leading up
to the angel in the yellow-green holo. Beside him
there is onother angel with a pink halo. In the
middle ground stands the soloist, clad in hues from

cool red to warm orange

At the right, dark red-brown emits a flame of
red, ascending to the red halo of enother angel
The warm red and red-orange of this group answers
te the groups of cherubim and seraphim in cold
green, blue and violet,

Though deep shodows surround the cold-warm
chords, yet the cold-warm exprassion of the picture
is distinetly preserved, The angels, pure, lovely,
transfigured in colored light, chant their hymn of

jey.




Plate X

Auguste Renoir, 1841 - 1919;

Le Moulin de la Galette (detail, “Jeanne").
Paris, Musée Jeu de Paume

Renoir painted this work in 1876, when he was
35. Vendors, seamstresses, clerks and artisans donce
on a sunny ofierncon in Montmartre; it 15 on out-
door festival, looded with light ond color.

The entire painting is done in light end dark
blue, green, o litile yellow and pink. A sweet
transparent buoyancy suffuses the atmosphere of
the picture, The colors glow diaphenously. Local
tones of objects ore resclved in the general
harmeny, translating “hard reality” to a higher
plane of spiritualized being. The detail hos been
chosen becouse this magical harmeony would have
been lost in @ miniature print of the complete wark.
Jeenne is the ceniral figure of the painting. Her
foce is portrayed in meduletions of yellowish and
pink to light-viclet tones, all shading inte each
other. On the forehead ot the right there is a
yellow-green, answered by blue-black to dork violet
in the barder of the hat. The hair is hlue-violet,
chestnut brown to red-crange, ond this note is
sustoined down to the pink eor, confrosting with
the light green ot the neckline. The dark cloak
boasts o red-violet collar. The yellowish skin tona
culminates in the gold of the pendant and ear clip,
the pink of the cheeks in the red of the lips. This
is intensified by the complementary green tone in
the hat, vibrating towaords blue and yellow in a
lovely cold-warm accord.

The heod moves in all but shadewless light.
Each hord contour yields to soft transitions. Though
shopes are nearly drowned in the sea of light,
shope is sensibly there, One is reminded of
Cézanne's dictum, “Quand la couleur est a sa
richesse, la forme et & sa plénitude.” ¥

The colors of this painting all have o semblance

of reflection, and in their delicate tones they are
impalpable and etheracl. One seems to breathe an
enchanted air, This effect is owing to cold-warm
contrast,

*) When eeler is in his pride, form is at the full
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Plate X1

Cloude Monet, 1840 - 1926;
Houses of Parlioment in Fog.
Paris, Musée Jeu de Poume

When Monet began to devote himself to land-
scape, he ceased fo paint in the studio, and worked
out-of-doors. He made intensive studies of seasons,
times of doy and weather conditions, with their
charging light and meod. He meant to portray
the shimmer of light in the air and over warm
fields, color refractions in cloud and mist, high-
light of fowing, undulant water, and the alter-
nation of sunny and shady green in the folinge of
trees, He observed thal lighl and shode, ond
roinbow reflections from oll sides, resolved the
local colors of objects into elements of cold and
warm rather than light and dark variation. In his
landscapes, the light-dark contrast emphasized by
earlier painting is superseded in importance by
cold-warm controst.

The Impressianists noticed that the cold, frons-
parent blue of the sky and otmosphere was every-
where in contrast, os o shadow color, with the warm
tones of sunlight. The enchantment of Monet's,
Pissarra’s and Renoir's paintings is achieved by the
cunning ploy of modulations of cold and warm
calors.

In the present painting, Monet uses the cald-
warm contrast orange/blue-violet, The chromatic
modulations  of  blus-violetblue-green yellow-
green, confrasting with oronge, are waven into a
tronscendental  harmeny. The last rays of the
seffing sun aweken diffuse reflections in the cold,
wet fog, obliterating oll distinctions of light and
dork, Blue-viclet tones predominate, expressive of
evening.
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Plate X!l (see pages 76, 77)
Paul Cézanne, 1839 - 1908;
Aoples and Oranges.

Paris, Musée Jeu de Poume

Cézonne sought to unite colors and forms into
harmenic organism in loter principal works. His
vstence on unity occasionally led fo formulations
which natural forms and colors ere broken up
oo obiract formal rhythms ond color patches.
ugh seemingly orbitrary, howover, Cézanne’s
lyses never neglected the axioms of ordered
posiions, He arficuloled the picture surfoce in
proportioned areas, orgonized polytanes in
tinct planes, belanced spatial directions with
ntermovements, and reduced shapes to the
1y of geometrical figures. Whather Cézanne
vad ot his propertions by measuremen! and

struction, we do not know. In my opinion, he
measwre and construet, When one sludies
works closely, it bscomes appaorent how
ughtful his procedure wes. The modulations
colors, rich in relotionships; the rhythmic
svements of line; the placement of accents — all
wall consiclared.
Cézenne’s colors display the whole wealth of
it pessibilities, Form ond color intervals contrast
d aeeord with each other as if in o musicol werk.
joue du grand orgue comme Césor Franck,”
s said of him. *)

the sfill life “Apples and Oranges,” all hues

: color circle are employed, and yet a distinet
t=ad of two poirs of complementaries stands out
redgreen and orange blue, The red/green theme
Sppears in the dork form between the light ports
of the cloth. The oranges accord with o patch of
biue beneath the dish, reverberating in o blue fone
of the folds. The four principal colors are distributed

*| He plays full ergan, like César Franek.

throughout the surface in diversely modulated
potches. A third poir of complementaries, yellow
violet, is subsidiory lo the tetrad. Yellow is used
as o light accant in the modeling of the opples.
Violel enhonces the pictoricl effect of the compo-
sition a5 o whole, Ench hue 15 used os o pure color,
in less scturated lones, ond in fints and shades.
Cezonne mode the less solurated fones by mixing
the complementaries red ond green, orange cnd
hlue, yellow and wviclet, In this woy he cbiained
mixed tones of great chromofic power, ©s is
porticulerly manifest in the dak areos. While
utilizing oll the possible controsts, he greduated
the effacts of the controsting elements, The chief
accent of the painting is due to light-derk contrast
A light group consisting of cloth, jug ard dish
contrasls with the dark positions of the picture.
Within these two planes, the colors are varied in
a multitude ef gradations.

The pictorial color expression of the work results
from modulatians in cold-warm contrast. On the
lighter of the hwo plones, Cézanre spreads oul the
entire weclth of cold and worm chromas. For this
he uses colors of egual brilllance, taking their
chromatic sequence from the color circle, Yellow,
green, blue, violet, pink and light erange succeed
each olher, Thawe cold-warm modulabions produce
that enchontment of the ohjective world which
Cézanne was striving for,

In the other plone, the colors are not only
shoded, but also dulled, The dull tenes are placed
side-by-side in cold-worm contrast, The use of
dilute end pure colors produces effects of saturation
confrast,

The modeling of the fruit in light-dark contrast

shows no cold-warm antitheses. The light tones jein
those of the lighter plane, ond the dork tones those
of the darker plane.

The outline sketch, Fig. 72, shows solient feotures
of the composition — subdivision of aree, spatial
directions, contrast of forms and their distribution
over the surfoce, Relalonship of accent points and
lines ore indicated by verfical, herizontal and
diogonal axes.

The upword-diverging main lines of the middle
picture <re interesting. They run controry to o
“normal” perspective, whare the lines of o picture
converge upan o vonishing point. The two infinite
directions ore opposed by two paoirs of lines
interseeting on the upper margin of the picture,
Thus the beholder is campelled to concentrate upon
the subjecl,

Cézanne's use of antitheses of form is funda-
mental. He contrasts rownd shapes with straight
lines and angles, thereby ochieving great distinct-
ness in the charoclerization of forms. The same
forms, however, moy be connected by other,
intermediary forms, and on integrated whole
results, The discovery and use of this picture

tion is o maojor ochi t of Cézanne
The distribution of groups and their relation to
each other are worked out clearly. In the center of
the picture is the big red opple. Groups of fruit,
enmposed in various ways, are arrenged on either
side and above. The horizontel dish is answered by
the vertical jug. The cloth is oriented horizontally
and diagonally.

However, the beouty ond perfection of the
painting does net consist merely in interesting
detoils. The painting is a whole, created with a
singleness of purpose.

org
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COMPLEMENTARY CONTRAST

We call two colors complementary if their pigments,
mixed together, yield a neutral gray-black, Physi-
cally, light of two complementary colars, mixed
together, will yield white.

Two such colors moke a strange pair. They are
epposite, they require each other, They incite each
other to maximum vividness when adjacent; ond
they onnihilote each other, fo gray-black, when
mixed — like fire and water.

There is always but ane color complementary
to @ given color, In our color circle, complemen-
taries are diametrically oppesite each other.

Examples of complementary pairs are:
yellow, vialat
orange, blue
red, green
If we analyze these pairs of complementaries, we
find that all three primaries - yellow, red, blue
are always present:
yellow, violet = yellow, red  + blue
orange, blue = blue, yellow + red
red, green = red, yellow  + blue

Just as the mixture of yellow, red and blue is
a gray-black, so the mixture of any two comple-
mentaries is gray-black,

We olso recall the experiment showing that if
one hue of the spectrum is suppressed, all the
others mixed together will yield its complementary.
For every hue, the sum of all the other colours in
the spectrum is the complementary of that hue,
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Both the phenomenon of ofterimage and the
efects of simultoneity illustrate the remarkable
physiological foct, as yet unexplained, that the eye
requires any given color to be balanced by the
complementary, and will spontonecusly generote
the latter if it is not present, This principle is of great
mportance in all procticol work with color. In the
ection on concord of colers, we stated that the
le of complemantaries is the basis of harmonious
gn because its observance establishes a precise
equilibrium in the eye.

Complementary colors, used in the proper
oportions, give the effect of a staticolly fixed
nage, Each color stands unmodified in its intensity.
the agent coincides with the effect. This
ilizing power of complementary colors is
ascially important in mural painting.

ch complementary pair hes its own pece-

arities,

Thus, yellowviclet represents not only comple-
entary confrost but olso on extreme light-dork
ntrast,
led-orange/blue-green is @ complementary
, ond at the same time the extreme of cold-

n contrast,
Red end green are complementary, and the two
rated colors have the same brilliance

Some exercises will help illustrate the noture of
\plementary confrast,

Figs. 73-75 show three complementary poirs
| their gray-black mixtures, A little white may
Ided to the mixture for o more delicate test

the groy. If the mixtures of two colors in ol
sortions fail to include a neutrel gray, it follows
the two colors ore not complementary.

Figs. 76 -78 show three mixture seéries For as
any complemenfory pairs. These scoles aore
ared by odding more and more of the
plementary to a given color. In the center of
ch series, we get neviral gray.

Many paintings bosed on  complementary

contrast exhibit not only the contrasting complemen-

s themselves but also their groduated mixtures,
nlermediates ond compensating tones, Being

cted to the pure colors, they unite the two into
ne family. In foct, these mixed tones aften occupy

nore spoce than the pure eolors.

_ Mature shows such mixed colors very elegantly

hey are 1o be seen in the stems and leaves of a

red rosebush before the blossoms appear. The red
of the unblown rose mixes with the green of stem
and leaf o lovely red-gray and green-gray nuances

Fig. 79 is o composition in two complementary
colors and modulations of their mixed tanes

OFf course, two, three ar more paoirs might be
used. The effect is clearest if the complementary
color areat touch or are not too for separated.

Two complementary colors can be used 1o make
beautiful chromatic grays. The Old Masters pra-
duced such grays by the technique of striping o pure
color with coats of the complementary, or by
varnishing the first with o thin film of the second.
Peintillism praduces chramatic grays in still another
way. The pure colors are loid side-by-side in tiny
dots, and the mixing operation is performed visually
in the eye.
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Plate XIll

Jan van Eyck, 1390 - 1441 ;
Madonna of the Chancellor Rolin,
Paris, the Louvre

When we compare this Coronation of the Virgin
with Chorenten's [Plate 1), we see o wide discrep-
ancy in conception of the theme, Charonton
pointed the carenation as o supernal event toking
place in heaven, His terrestrial world was small
of
2vant

and negligible in relation to the main gres
Father, Son and Virgin Mother, This mystical
Won Eyck interprets in an earthly scene where the
adoring seculor client is represented on the same

plone of impeortance with Mary, ahout te be
crowned by the ongel. In realistic style, Van Eyck
pointed a poletiol hall in a lovely setting, ond
placed his Madonna and Child in this sumptuous
warldly milieu. The ongel, the representative of the
ted as if incidental,

supernatural, is tre

The painting os such is a symphony of contrasts
of eolor, shading, form, propartion and texture.
Its coler effect is developed from the red of the
robe ond the green of the lectern cover. These are
complementaries. The red is repeated in the angel's
wing, in the hem of the blue-green cloth, in the
large cop on the small figure on the terrace, and
in the background orchitecture. The colers of the

room are mixtures of red and green
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the green of the cloth appear in the angel's blue
dress, in the clothing of the figure on the terrace,
wountains and sky. The
suppliant's garb is painted in the hues, dorkened
of the room, repeated in the floor
wn, the border of

and in the fints of river,

and lightened
mosaic. The textures of the cr
Mary's robe, the suppliont's costume, the floor,

cape details lend an

windows, capitals and lar
expression of great richness

The multitude of realistically painted minutioe
in this picture is characteristic of Van Eyck. He is
omong those ortists who, impressed with the wealth
of forms in nature, create in terms of impression

The Child sits in symbelic benediction en Mary's
He is
an-life
ural

knee, holding a bejeweled monde of crysta

small compared to the seemingly lorge
size of the Virgin, evoked by modification of r

human proportions. The red robe is over lorge, the

head very small, Much smaller still is the head of

the angel bearing the crown. The patron Chancellor
iz painted in natural propertions,

1
of the rare qualities of the painting, but charocter-
istic of the painter. Many details of composition
display his mastery of proportion

s displacement of relative magnitudes is one




Plate XIV

Piere della Francesca, 1410/11 - 1492,
Solomon Receiving the Queen of Sheba;
detail of o mural at Arezzo.

King Solomon possessed riches, power and
wisdom, Prompted by curiosity and admiration, the
Queen of Sheba comes to visit him. He receives her
in a great imposing, richly decorated brocode
mantle. This mantle gives an effect of flatness and
impassiveness, ond reveals o broad descent of blue
robe. The cold, negative, unapprochable blue,
painted in @ hard, rectilinear shape, meets the eyes
of the advancing Queean. Her delicately lilac-tinted
clook falls into confused folds as she bows
respectfully to Solomon, who, reserved and all but
unmoved, gives her his hand. The superior might of
the King ond the submission of the Queen are
joined, in their wrbanity and distinction, by the
egual brillionces of the royal oftire. Solomen's
attendants narrowly and expectontly chserve the
encounter, The Qlueen's gentlewamen, too, lock on
with interest. Only the blueclad lady-in-waiting
and the blue-occented gentleman remain coldly
aloof from the proceedings.

The chromatic construction of this painting is
extraordinary.

The male group at the left is painted in two
complementary  poirs:  orange-brown'blve  and
purple-red/green.

The dull yellowish gray of Seloman's bracade
montle is in complementary contrast with the
Queen's equally light liloc tint. Solomen's yellowish
groy suggests his mistrust, likewise expressed in the
mask of his countenance. Moreover, his cool and
reserved oftitude could not be more plainly shown
than by the vertical blue stripe of his rebe. The
Queen's liloc betokens “spiritual infatuation,”

The central figures are flanked by the men ond
women on the left and right. The green dress of a
ledy answers the red clock of one of the men, The
coler arpeggio is unified by the brown-red of the
hall.

All of Francesca's pointings hove on expression
of great calm, an effect not due o colaration olone
but also to the static, manumental cast of his forms.
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Plate XV

Paul Cézonne, 183% - 1906;
La Meontagne Ste-Victoire.
Philodelphia, Museum of Art

Cézonne stoted thot he wished to develop
Impressionism info something “substantiol.”* His
paintings were to be composed with no less logic
then these of clossical perieds. By logical compo-
sition he meant arganization of the picture inte
articulote plones, geometrical and rhythmical treat-
ment of notural forms, and a coloration derivable
from the relationship end tonalities of the calor
circle,

Thus on beholding this landscope, one clearly
discerns on organization into three harizental
planes. Geometrical ond rhythmical trectment of its
natural forms is mere difficult to discover. But if we
overlay a sheet of tracing poper Un‘ihe print and

copy all distinctly occentyated lines and arsas,
without thought of objective shopes, we are
astonished to find rhythms and forms in the tracing
that fully reveal the harmony of o Cézanne
composition,

The chromatic construction of the painting may
be analyzed os follows.

The four eolers principally used are set in the
three seporate plones. In the foreground there is
dusky brown-viglet. In the middle distance, yellow-
green ond orange predominate, and in the back-
ground, blue. Violet'yellow-green and orange
blue ore two complementary pairs, interweven in
complicated “madulations” - Cézanne's own ferm
for his chromatic painfing. In the foreground, the

a4

brown-viclet is modulated in many tones tawards
brown-red ond blue-violet, These tones are more-
over varied towoards dull and luminous; dull blue
tones complete the combination. In the middle
distance, where yellow-green and erange dominate,
the yellow-green is modulated towards yellow and
blue-grean, and the orange towards yellow and
red-orange, Thus there are chromatic scales from
red-crange through yellow to blue-green, Some-
times, Lght-blue accents appear close beside the
complementory orange, os in the oronge-yellow
spol near the right margin of the plate. The small
oreas of cold blue contribute much to the rhythmic
chord in this plene, and enhance the luminesity of
the orange.

The sky ond mountain of the bockground are
emphasized in blue. Light blue is moduloted
towards light green and light violet. The light-violet
mountain mass reflects warm orange-browns, In the
expanse of sky, luminous light-blue areos olternate
with dull green and blue-green,

A glorious chromatic array clothes this canvas,
transferming it inte a transcendental arganism. The
device of displacement (see section on composition)
it put to powerful vse. Blue is disploced into the
green-crange and violet planes, green into the blue
and violet, violet os a light tone inte the blue and
as o dark tone inte the green. These displacements
result in a fabric of color giving the whole picture
an expression of unity and open spoce.




SIMULTANEOQOUS CONTRAST

Simultoneous contrast results from the fact thot for
any given color the eye simultaneously requires the
complementary color, and generates it spontane-
ously if it is not clready present. By virtue of this
foct, the fundamental principle of color harmony
plies the rule of complemantaries.

The simultaneously generated complementory
cceurs a3 o sensation in the eye of the beholder,
and is nof objectively present, It connot be photo-
graphed, Simultenecus contrast may with reason
+ placed on a por with successive conlrast.

One may moke the following experiment: On
orge, strongly eolered orea, examine o small
ack square, first loying o sheet of fissue poper on
1 IF the area is red, the black square will look
r=enish groy; if green, then reddish; if viclet, then
awish; if yallow, then the black square will look
gray. Each hue simullancously generates its
cmplementary,

Figs. 80 - 85 illustrate this experiment in another
7. In each of the six pure colors, | place g small
trail gray squore, exactly matching the surround-
1 color in brillionce. Eoch of the small squores
finged, for the eye, with the complementary fo
background hue. When gozing ot one of the
ors, it is best te hide the others and hold the
not too far from the eyes.
Smultoneous effects become more intense, the
aer the background is viewed, and the more
1ous the color. The effect is intensified if the
ackground is lighted from in front ond the example
ced slightly below eye lavel, so that the whole
ewed in obliquely incident light.
The simultaneously eppearing color, not being
iectively present but generated in the eye, induces
@ feeling of excitement and lively vibration of ever-
ging intensity. Under sustained viewing, the
Given color seems to lose intensity, as the eye tires,
while the sensation of the simultoneous hue grows
fronger,
The simultaneous effect occurs not only between
9 gray and o strong chromotic color, but olso
“tiween any two colors that ere not preciely
complementary. Eoch of the two will lend to shift
the other towards its own complement, and gener.
olly both will lose some of their infrinsic character

4

and become finged with nsw effects. Under these
conditions, colors give on appearance of dynamic
aclivity. Their stobility is disturbed, and they are
set in chongeoble oscilletion. They lose their
objectiva character and meve in an individual fleld
of action of on wnreol kind, os if in @ new
dimension. Color & as if demcterialized. The
principle that the egent of o color sensotion does
not ahways ogree with its effect is fully operative.

Simultaneous effect is of paramount importance
te oll who ore concerned with color. Goethe said
thet simultoneous conlras! determines tha cesthatic
utility of color.

Figs. B&-88 show gray squares in on orange
field. Three just percaptibly clifferent groys have
been wsed, os repsoted in Fig. 89 below.
The gray in the first square i bluish, inten-
sifying the simultoneous blue effect (Fig. 86). The
gray in the second square is neutral, ond a normal
simultansous affact is obtained |Fig. 87). In the third
erenge square, the gray loeks neuiral {Fig. 88). The
reoson for this difference in the effects of the three
grays is thol a litle blue hos bean mixed with the
first grary, and this cooparatss with the simultansous
offect; the second groy is neutral, ond shows the
simultoneous effect olone; while the third gray
contoins an admixture of oronge just sufficient to
cancel the simultaneaus effect, and therafore shows
no simullanesus modificalion. This experiment
clearly shows how the excifing effect of simultane-
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ous contrast can be amplified or suppressed by
suitable devices,

It is important fo know under what circumstances
simultaneous effects will oceur and how they can
be counteracted. There are many problems in color
that preclude solutions using simultaneous contrast.
Some years ogo, the manager of o weaving mill
called my aHention, in desperation, to some hun-
dreds of meter of costly tie silk that would not sell
becouse o black stripe on o red ground looked, not
black, but green. This effect was so pronounced that
customers insisted that the yorn was green. If
brownish black yarn hod been used, the simultane-
ous effect would have been neuiralized, and heavy
losses avoided

In addition to the means of preventing simul-
taneous effect as illusiroted in Fig. 88, there is
anather passibility; the suseeptible hues may be
used in unlike brillionce. Once o light-dark contrast
is present, simultoneous influences are diminished,

It is alwoys odvisoble to juxtapose the hues to
be employed in a composition, using a preliminary
sketch fo check color effects, before proceeding
to execution,

Some exercises will further clarify the foregoing,

In Fig. 70, we hove black squares on a violet
ground. They show a simultanecus greenish finge.

In Fig. 91, there are twa black and two yellow
squares on the violet ground. The black shows
hardly any simultonecus influence fowards green,
becouse the yellow complementary to the violet is
present.

In Fig. 92, two greenish black and twe rad-
oronge squares are set on red-viclet, Red-orange
demonds  blue-green, and red-violet demands
yellow-green; hence the greenish black is quite
strongly vindescant, green being between yellow-
grean and blue-green in the color circle, The red-
orarge and blue-graen likewise underge strong
simulfanecus excitation.

Fig. 93 schows red-violet ond red-oronge on
green, Red-violet calls for blue-green, and green
calls for red, the color between red-orange and red-
wiglet. The green hes the power to make bath the
red-violet and the red-orange more reddish, and
both shew an irritated simullanecus rubescence.
This is o true simultonzaus effect in pure colors.

Analegous experiments con of course be carried
cut with all the ether hues.

Fig. 94 shows that the primory colors yellow
and rad lock stofic on blue, with no simultaneous
modificalion of eoch other, I, os in Fig. 95, the
blve background is medified towards blue-green,
simultaneity sets in; tha yellow and red are simul-
taneously excited on blue-green.

Simultaneous effects occur among pure colors
when a complementary hue is reploced by its right-
or left-hand neighbor in the 12-hue color circle, For
violet, for example, in opposition o yellow, we
substitute red-violet er blue-vialel. Effects of simul-
taneous contrast con be intensified with the aid of
contrast of extension; compare Figs, 104 and 105
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Plate XV

Satan ond the Locusts,

from the Apocalypse de Saint Sever, 11 th century
Paris, Bibliotheque Nationale

The illuminations in this work date from the
eleventh century. “Sotor and the Locusts” exerts
an uncommonly expressive power. Both choice of
hues and division into oreas are strikingly original

in composition.

The picture is constructed in two planes. One of
these, forming the background, is divided inte eight
equal horizontal rectongles, presenting two pairs
of colors - red-orange‘green and brown-vialet
yellow, Eoch color is arronged in twe rectangles,
dingonolly. The other plane consists of the figures

Saton, the locusts, ond human beings, For them,
twe more pairs of colers ore used - blue'oronge
and white'black. Thus the picture comprises a
combinction of eight colars. The two poirs red-
orange'green. ond  brown-vielet'yellow are not
exactly complementary  pairs. Eoch  generoles
simultanegus contrast, and therefore the effect of
the colors is vibront and discordont, as the theme
requires, The lacusts and the human figures an the
red-orange‘green background are dome in blue
ond brown-violet, wherees an the brown-vielet
yellow bockground they appear in blue and green,
The blue of the men end of the locusts gives an
effect of confusion; 1o stalk their prey, the Devil
and the loeusts toke on a piety thot is not theirs.
White and black lend some abstraciness to the
representation,

The expression of the colors and shopes is
enhanced by the gestures and postures of the
locusts urged on by their moster, The painting as
o whole suggests savage cruelty ond treachery.
The ever-changing orientotion of humen and
arthropod figures portrays the ocggressiveness of
the forces of ewil and the helpless despoir of the
victims,

Expressional works of art often have o repellent
effect, wholly of varionce with the notion of classical
beauty, Griinewald's "Temptation of St. Antheny”
and “Crucifision” pertain fo the same expressive
genre. Such warks evoke strong emotion in the
beholder, who must feel the destructive power of
creative octivity.
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Plate XV

El Greco, 1541 - 1614;
Stripping of Christ.
Munich, Pinakothek

El Greco began te paint in Venice, as a pupil
of Tition. However, the gleomy, passisnate style of
Tintoretto and the ottenvated pictorial differen-
of Veronese influenced him than
Titien's subtle polytonality,

In his paintings, El Greco intensified the passion-
ate motion of Tintoretto's figures lo eestatic vision,
and transformed Veronese's restrained color into

free, expressive harmanies. Physical perspective and

tiation maore

onatomy, with El  Greco, become expressive,
picterial, Cézanne was to claim ond cultivate this
legacy.

El Greco locked to action and color for an
expression of his experience. He developed objec-
tively correct color concords for each subject,
leaving the treatment of form to subjective bios

This painting shows E| Greco's characteristic
qualities. The subject is one of the ugliest and most
repulsive incidents of the Passion, El Greco contrasts
the kingly greatness and presence of Christ with the
rude mob of Christ stands apart,
orbed in purple, in the center of the picture,
assaulted by the soldier in black-green, Baside the
heavenly King, stands the knight in gray-blue armer
of proof, a symbol of warlike temporal dominion.

men-at-arms.
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The steel haorness of this hypocritical, possive,
indifferent locker-on reflects the purple of the robe,
mwghng with the g"cly-blue te dramatic blue-viglet

In the left foreground stand the twe Marys, their
eyes averted, The one is in dull groy-yellow, the
other in dull dark-blue. At the right, @ workman
in a brazh greenish yellow vest stoops over a timber
with his auger. He is working on the cross, His
maotion, the foreshortened body and sulphur yellow
vest connote a casual shirt

falseness. His white

suggests detachment from the actual scene

In the middle field, there jostles an amorphous
mass of excited soldiery. The gray-blue of the man
in armor is repeoted horizontally in the back-
ground. The many nervously scottered lights in the
general blue-gray create a hard, metallically cold
atmosphere. The compenent colors purple, greenish
yellow, gray-yellow and blue-gray irritate each
other into @

discordant, desperate simultaneous
contrast of great sharpness, This simultaneous effect
oceurs because the colors are not precisely comple-
mentary, ond interfere, El Greco has expressed o
feeling of oppression in this way, He has sacrificed
“beauty of color” to veracity of mood




Plate XVIII

Wincent van Gogh, 1853 - 18%0;

Café at Evening.

Otterloo, Rijksmuseum Kréller-Miller

From Impressionism and Meo-Impressionism,
Yon Gogh developed on expressionism of rhythmic
line end strong color. He transformed fthe stafics
of Neo-Impressionism, with their foundations in the
science of color, into dynomics governed by
subjective experience. The "pointille” of color is
enlerged by Van Geogh and used to fexture the
color aren, He uses texture as o means of rhythmi-
cizing and intensifying colors. Man Gogh's pictures
are drawn os if by a cursive movement, and his
coloration is defermined by expressive consider-
ations. Mest of his paintings are
expressive. The colors are not, in our
hermonious

shatteringly
sense,

This example shows a brightly lit sidewalk café
by night. The region flooded with warm light is
painted flat in yellow and erange. These bright
colors contrast with dark buildings end the starry
blue-violet night sky. Von Gogh's poved street
becomes an area textured with dots ond dashes of
yellow, orange, light blue and black, The blue-vialet
of the sky is repeated in the doorway at the left
QOecasionol spots of orange in the hlue-black house-
frants suggest lighted windows. A few figures are
lost in the depth of the dark street. Belated
customers are sitting fowards one end, Empty chairs
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and tables, people homeward bound, and the few
lighted windows, lend an expression of solitude
and desertion. Other paintings of Van Gegh's, such
as “The Sower," "The Yellow Armchair,” “Seated
Old Man,” similarly reflact his personal isolation.

In the present pointing, Wan Gogh relotes the
loftiness of the noctural sky to the smallness of
human individuals and to their imprisonment in self-
chosen surraundings, Arbificial light is in antithesis
to the eternal light of the stars, Thus every particle
of the picture is permeated with the humor of the
painter's melancholy

The principal color, yellow, together with the
orange of the café, forms a simultaneous controst
to the blue-vialet of the sky. Violet would have been
complementary to yellow, and blue te oronge. But
instead of violet and blue, Von Gogh chose a blue-
violet that sets both the yellow and the orange in
vibration. This effect is intensified by unbelanced
area distribution. The gloring yellow and oronge
would require o much larger expanse of blue-violet
for harmenious equilibrium. The yellow-green of
the walls and the dark green of the tree generate
another simultanecus contrast with the interspersed
spots and streaks of red, This asymmetry of com-
position lends expressionistic intensity to  the
coloring of the picture.
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CONTRAST OF SATURATION

Soturction, or quolity, relotes to the degree of
purity of a color. Contrast of saturation is the
confrost between pure, intense colors and dull,
diluted eolors. The prismatic hues produced by
dispersion of white light are colors of maximum
soturation or intensity of hue

We have colers of maximum saturation ameng
pigments alse. We recall the curve pointed out in
Fig. 58, connecting pigmentary colors of highest
purity and intensity.

Colors may be diluted in four different woys,
with very different results,

11 A pure color may he diluted with white.
This renders its character somewhat colder. Cormine
assumes o bluish cast as it is mixed with white, and
becomes sharply altered in character, Yellow is
cooled by white; the charocter of blue is hordly
changed. Violet is extremely sensitive to white.
Whereas soturated daork violet hos something
menacing obout i, violet lightened with white
lilac — has an agreeable and quietly cheerful effect

2) Acoler may be diluted with black.

This admixture deprives yellow of its brilliant
character, turning it into something sickly or
insidiously poisonous. Its  splendar is  gone.

Gericault's picture “Les Aliénés™ is in black-ye
and has on overwhelming expression of
derangement,

Viclet is enhanced by black in ifs “int
gloom, fading as it were into night.

By admixture of black, carmine ocqu
timbre in the direction of violet

Vermilion diluted with black gives o
burnt, red-brown pigment,

Blue is eclipsed by black. It will suff
a few degrees of dilution before its
extinguished.

Green odmits of far more medulatic
violet or blue, and has many posible alt

Quite in general, black deprives colors
quality of light. It alienates them from
sooner of laler deadens them

3] A soturated color con be diluted
it with white and black, or in other werds w
As soon o3 | mix gray with o saturated cale
tones which may be of equal, greater or les
ness, but in ony cose less infense thon th
ponding pure color. Admixture of groy

colors mere or less dull and neutral.
Delacroix hated gray in o painting, and
it os much as posible. Mixed grays ar

neutralized by simultaneaus contrast effects.

4) Pure colors may be diluted by adr
of the corresponding complementary celo
add yellow to violet, | get tones inferr
between the light yellow and the dark vialgt. G
and red are not much different in tonality, b
mixed they descend info gray-black. The

stures of two complementary colors lightened
h white produce rare fints

When a mixture contains all three primaries, the
Iting hue assumes a dim, diluted character
ending on the proportions, it will appeor
awish, reddish or bluish gray or black. All
ces of dilution con be oblained with the thiee
nories. The some  aopplies to  the  thres
andonies, of 1o any other combination provided
y that yellow, red and blue are all present in the
1l e,
s affact of “dull-vivid® contrast is relative
slor may oppeor vivid beside a dull tone, and
beside a more vivid tona.

Bosic exercises in controst of soturation can be
formed on o checkerhoard of twenty-five
ares. We place a pure color in the center, and
zutral gray of the same brillionce in each of the

corners. We then mix gray with the pure color
i-hy-step, obtoining four more or less diluted
=rmediotes. To comprehend contrast of satura-

we must eliminate Light-dark contrast; hence
= brilliances of oll squares must be the some. The
reises of Figs. 96 - 98 show the delicate character
confrast in its chromatic modulations. Similar
ises can be done by placing the complemen-

y of the central color in the corner squares,

tead of gray, The effect will then be more lively.

Fig. 99 shows three luminous colors of equal

arilliance aleng with neutral gray. Here we see
fow groy newrolizes strong colors inte a quiet

IF we wish to express pure contrast of soluration
in @ composition, without ony other controst, then
the dull color must be mixed from the some hue
os the intense one; that is, infense red must
contrast with dull red, and intense blue with dull
blue.

Otherwise, the pure contrast would be drowned
out by other contrast, such as cold-worm confrast,
impairing the quiet ond restful effect_

Dull tones, most especially grays, live by virtue
of the vivid anes surrounding them. This may be
obsarved by dividing an area checkerboard-foshion
and placing a neutrel grey in every other square,
with vivid colors of the same brillionce as the gray
in the remaining sgueres. The gray will be seen to
toke on vividness, while the surrounding chromatic
colors appeor reduced end comporatively weak.
aned,
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Plate XIX

Georges de la Tour, d. 165%;
Mewborn Bobe

Musée de Rennes

De la Tour was a maoster of high reputation in

his own lifetime. He worked ot Lunéville, where he

died in 1459, Thereafter his paintings fell into
oblivion until the Cubists and Expressionists redis-
day,
y remote ond difficult of access. He had

m. His subj plain ond warke

covered th Cls O

but abrup

on for nocturnal scenes with marked

a predil

chioroscuro. Tintorette and Corovoccio had antic-

ipated this style. Tinforetto sometimes modeled his

motifs in wox or clay, and stud he resulting
sketches by condlelight to discover the
correct distribution of light. De lo Tour, in hiz en-
deavor to represent lighting effects as convineingly
e, went o for os to include the source of

s poss
illumination, the lighted condle, in some of his

s. The result is a realistic

painting . not
at all in the manner of Rembrandt, whe solved the

preblem of light in @ rother more obstract way.

s a

The painting “Mewborn Babe" repre
young mother and her ping infant, Another
woman, facing her, is holding o lighted candle,

The principle of compesition here is no less pure
than in the paintings of Froncesca. Definite posture
of figures is os important to orderly composition as
definite accentuation of horizontal, verticel and

diagenal directions in space. De la Tour has the
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maother in full face, the other weman and the child
in profile. Postures generally correspond to direction

of cttention, end both women are locking ot the

child. The hand shading the light of the candle is
like
concentration of gaze upon the infant, Ev
near the tiny head is plastically occented, while
De
across
|

ise off diction and assisting the

ng a be

ything

more distant farms are less distinctly depicte

la Tour's woy of possing tints ond shade

the ngUIL'h acnieves a CIL'"'CI'L‘"I'J. zation D‘-’ natura
forms. Thus o shade
element with the background. The same shade
t from knee to head of the
har, > praserving unity of the picture
plane. The white of the second woman's dress

3ins the child into ane pictorial

mother, th

in delicate darkening transitions to her head

and into the obscurity of the background.

The coloration of De lo Tour's paintings is
prenouncedly subjective, He used the same colors
| red, black and white — and the
contrasts of brilliance end salurction, constructing

almest invarial

his compositions in light and dark, vivid and dull
colors, The use of conirast of saturation transforms
fiery red inte quiet warmth. Although light-dark
fiect of
De la Tour's work is restrained, Its expression is
given to meditation thon to spectacle.

contrasts are often violent, the general

(:[]



Plate XX

Henri Matisse, 1869 - 1954;

Le Piana.

Mew York, Museum of Modern Art

Matisse waos one of the Paris group of painters
called “Les Fauves”. They centinued Gauguin's
experiments with large color areas. Matisse's
paintings are constructed in @ great variety of color
controsts. When he places black or white next to
pure colors, they foo become chromatic elements.
Over many years of activity, Matisse increasingly
negated locol color and medeling in light and
shade. His paintings became more and more flot
ond obstroct, “Plus cest plat, plus cest de 'art,”
was his motto. %)

Matisse painted this piece in 1914, I is very
quiet o3 a whole, ond all colors are of equal
brillionce except for the rather narrow  black
striping of the piano and the light figure in the
background.

The dull gray-green principal fone underlies the
lurge swathe of clear green ot the left, the equally
brilliant stripe of blue and its nearly complementary
light red-orange. The intense green ogainst the
aray-green, which is dull but of the some brilliance,
is pure saturation controst. On the piano there is
a cloth of pink, complementary to the green, with
a small yellaw-green candlestick upon it. This last
hes an important funclion. Whereas the pianist
merges with the general atmesphere, the candlestick
provides the center of tension among the green,
pink and black. Chrematically, it is an augmen.
tation of the green infe yellow-green,

The crobesques of the music rock are echoed
in the rhythmic grille of the winclow. The light figure
on the high stool is no doubt the reflected image
of o listener, beheld or imogined by the boy
perfarmer while playing.

*| The more flat, the more art.
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10



Plate XXI

Paul Klee, 1879 - 1940;
Magic Fish

Philadelphia, Museum of Art

Klee's work generaolly presents on uncommon
breadth in the use of coler resources, He practiced
all the possibilities of color effect, and cannot be
reduced te eny specific chorocter of coleration or
sion. His was an austere, cheerfully somber
sath, above
and upon the eorth, Klee loved colors and treated

Bxpre

elody of all the chromatic entities be

them accordingly.

In the Magic Fish painting before us, twe main
contrasts are ot work, the light-dark contrasts in the
blue-white, pink and oronge fones, an
contrast in the red and derk blue shades. The back-

saturation

ground is blue-black night, out of which pure colors

luminesce here and there, like tropical fish darting

into the light.

It is & guarier to twelve by the clock suspended
aver the center of the picture, Shortly hefore mid-
night, the

_ e fish rises in the
pond. He floats, all but invisible, harizantally fo the
right of the clock. When the clock strikes twelve,
he will dart forth to claim his domain, All the fishes
float in horizontal attitude, awaiting the mogic blue
nt. Below, near the hourglass vase of Five
, there stonds o Jonus-f figure, heark
ening ond beckening in uncertain  expectancy.
In ”"(: lower left

adv

flawe fae

nd corner, another figure peers

obliquely upward; for in the egg cup, a great round
red egg glows. Above, ore of the goldfish radiates
ci
gaze of the blue fish, or so one might interpret the
puffs of blue &

the light lilac of f

atien — heing held by the

bove ond below the copliva

lawver
The full meon shines mofionless averhead, ond
worm red curtains entice into the piscine bower
at a quarter to twelve of a blue-black night.

This painting bristles with mischievous confabuy-
lation.
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CONTRAST OF EXTENSION

Controst of extension invelves the relative areas
of two or more color pofches. It is the contrast
between much and little, or great and small

Colars may be assembled in areas of any size.
But we should inguire what guantitative proportion
between two or more colors may be said to be in
balance, with no one of the colors used more
praminently than ancther

Two factors determine the force of o pure color,
its brilliance and its extent. To estimate brilliance
or light value, we must compare the pure colors
on a neutral-gray background of medium brilliance.
We find that the intensities or light values of the
several hues are different,

Goethe set up simple numerical ratios for these
values, best suited to our purpose. They are
approximate, but who would demand precise dota
when commercial pigments sold under the same
nome can vary so widely? Ultimately, vision must
decide, Furthermore, the color areos in o pointing
are often fragmentary and complicated in shape,
and it would be difficult to reduce them to simple
numerical proportions. The eye is irustworthy
encugh, provided it be preperly sensitized.

Goethe's light values are as follows:

yellow : orange : red : violet : blue : green
v T T ST T -
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The proportionalities for complementary pairs
are:
yellow : violet = 9
orange : blue = B :
[

red : green =

In converting these values to harmonious areas,
| must toke the reciprocals of the light volues; that
is, yellow, being three fimes os strong, must eccupy
only one-third as much area as its complementary
violet,

As Figs, 100-102 illustrate, we obtain the
following harmonious relative areas for the
complementaries:

vellow : violet
orange : blue
red : green

The hormonious oreas for the primary and
secondory colors are therefore as follows:
yellow : orange : red : violet : blue : green
F 4 o [ g A B
Or:

yellow :orange =3:4
yellow - red =3:é
yellow :violet =23:9
yellow : blye =3:8
yellow : red ; blue =3:6:8
arange : violet : green = 4:9 : 6
- ond so forth; all the other colors are to be related

to each ather similarly.

Fig. 103 shows the primary and secondary color
circle of harmenious extension; This is constructed
as follows:

100
10
102

it, @ whele circle is divided inte three equal
and each third is in turn divided in the

oportions for twa complementary colors.

One third of the circle is divided for yellow

violat :: 1/ : 34,

Angther third is divided for oronge : blue :

113:23, and

The lost third is divided for red : green

1/2: 2.

oll these ores hove been found, onother

qual circle is drawn, ond the sectors are trans-

ic color circle,
blue, green
Hormonic aress yield stotic, quiet effects.

d in the sequence of the prism

ely yellow, cronge, red, vio

ntrost of extension s neutralized when the
crmanicus proportions are used.




The ratios here stated are valid only when all
the hues appear in their maximum purity. If these
ore oltered, the equilibrium areas also chonge.
The two factors of light value and extent of orea
turn out to be maost intimately related.

If other than hormenious proportions are used
in o color compesition, thus allowing one color to
dominate, then the effect obtained is expressive.
What proportions are to be chosen in on expres-
sive composition depends on subject matter, artistic
sense and personal toste.

What effect is obtained when confrast of
extension is very pronounced? In Fig. 104, blue is
represented in such small quantity as to be just
noticeable. In Fig. 105, red holds a minority.

As orange is present in very large quantity
compared to blue in Fig. 104, it simultoneously
generates the full vividness of its complementary
blue in the eye. It was stoted in the section on
simultaneous controst that the eye demands the
complement to a given hue, It is not yet known why
this is so. Perhops we are ruled by some universal
will 1o compensation or counferassertion. Contrast
of extension owes its speciol effect to a similar
tendency. The minority color, in distress, os it were,
reacts defensively fo seem relatively more vivid
than if it were present in o harmonious amount,
A similar low of compensation is seen to operate
in biclogy. In plants or enimals, under adverse
conditiens of life, there is o mobilization of powers
of resistance, expressing itself in heightened perform-
ance, given the opportunity. If o color present in
minute amount is given opportunity, by profracted
contemplation, fo assert itself in the eye, it is found
to become increasingly concentrated ond provec-
ative,
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In Fig. 105, yellow-g is poratively exten-
sive, but since red s not exactly complementary to
yellow-green, the effect of contrast of extension is
supplemented by thot of simultaneous contrast. The
red is not only intensified, but olse distincHy
modified in its redness, The use of two mutually
intensifiad controsts ean produce wery live and
strange color expressions,

A specicl property of contrast of extension is
here examplified; o is copable of modifying and
intensifying the effect of any other contrast. Mention
was made of propertion under the heading of light-
dark contrast. Controst of extension is, properly
speoking, o contrest of propertion. In light-dark-
composition, if @ small bright spot contrasts with o
large ared of dorkness, this anfithesis may lend
the picture an enlarged and decpaned significance.

Plate Y1, “Man in Golden Helmet," moy serve
as an example, The small bright patch on the
shoulder is necessory for proportion of the
head. Centrast of hue behaves similerly. In
Mondrian's Composition [Plate V), the small yellow
area determines the proper scale. Aitention to the
color areds in composition is ot |rast as impartant
as the ceclual choice of colors. Any color compo-
sifion should be evelved from the relationship of
elements of crec to each other,

Color areas should take their form, exient and
outline from chroma and intensity of color, and
not be predetermined by delinzation.

Observance of this rule is particulerly impertant
to the proper determination of color extensions.
The correct sizes of color amas are not to be leid
out by means of oulling, since the proportions are
governed by the chromatic forces evolving out of
hue, saturation, brillience, and contrast effects.

A yellow area thot is to hold its place omong
light tints must be of a different size than on area
of the some yellow ogainst dark shades. The fints
call for o lorge yellow eree; among shades, a small
yellow area is enough to ollow the brillionce of the
hue to operate, Proporions of oll color oreas
should be similorly derived from their relotive
potentials, In the Brueghel painting discussed on
the next pege, the red.cronge of the slesve, despire
the smallness of the aren, is able to ossert itself
as o streng accent in the picture.




Plate XXII

Pieter Bruegel the Elder, 1525 - 1569;
Landscape with Fall of lcarus.

Brussels, Musées Royoux des Beaux Arts

The work of the Flemish master is wholly
different in expression from the contemporoneous
painting of Italy, Renaissance opulence and ideal-
ism yield ploce in Bruegel to realistic represen-
tations of his rustic surroundings and to genre
illustration. He paointed no idedlized individual
figures, but peasant ossembloges, lorger and
smaller clusters of peaple, Rather than Madennas,
he portrayed profane folk types, with their crimes
and passions, lohors ond festivals, His scenes are
populous village squares and broad, detailad land-
scopes. These seftings are just as important to him
as the cast of characters.

In the “The Fall of lcarus® the persens take their
places on the exponse of magnificent landscape as
on o stage. In the foreground, o plawman follows
the plow, a shepherd minds his grazing flock, and
o fishermon perches at the water's edge. Sailboats
run before the wind; in the distance lies a town,
and mountains rise. Islonds breok the surface of the
sea, and, of the horizon, the sun appears, Another
day hos begun, and all are at their accustomed
tosks, Mo one notices lcorus tumbling info the seo,
and none is mindful of his face. Bruegel's realistic
opinian of the hera is quite plain

The color is local, and subservient te exposition.
It is without expressive signification, The small
emount of red-orange in the sleeve and collar of
the plowman it in contrast of extension with the

blue-green, green ond brown shodings of the
picture as o whole. Bruegel used another kind of
contrast of propertion, great-small contrast, in
coordinating the three different bulks of the big
farmer, smaller shepherd ond small angler. Then
there ere the islet, reef and rock in the sea, or the
sailing vessel, fisherman, and drowning learus,

The spatial problem is attacked in a special way.
Diagonals lead the eye into the depths of the
picture, One diagonal extends from the angler
through the flock of sheep to the bose of the
abrupt, light-colored rock. This is answered by a
countermovement from the raock through the town
to the wn, the center of vision on the horizon,
The same point is the target of a diagenal from the
plow te the plowman s head and continuing to the
rack and the small ships, Still another diagonal runs
from lcarus through the wind-filled sail to the sun.
The dicgonals controst with the horizon, the hori-
zontal from the town to the island ol sea, and the
harizontal frem the promentary at the right through
the sail, rock ond dork tree at the left. The stotic
effect of the picture is reinforced by verticals, one
at the left from horse through tree trunks to high
rack, one at the right from fisherman through learus
to mast and distant peck.

The concentration and solitude of each human
being in the greot londscape lends the painting an
expression of fateful community between man and
nature,
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COLOR MIXING

To acquaint ourselves shill further with the celas
kingdom, let us try some exercises in systematic
mixing. According to sensitivity and technique, we
ety choose few or mony intermediate degraes.

Any color may be mixed with black, white ar

gray, ond ony color moy be mixed with an
chromatic color. The innumerable possible mixiy
constitute the copious variety of this universe.

1. Mixture Bands

We place any two colors at the ends of o =
and prepore groduated mixtures of the
Depending on the two colors with which we b
we shall obtain some scole of mixed tones
may be varied into fints or shades (Figs. 76

2. Mixture riongles

We divide each side of an equilateral i
into three equal ports, ond join the points of
sion by lines parallel to the sides of the fri
This mokes nine small triongles. In the comn
angles, we place yellow, red, and blue, and
yellow with red, red with blue, and blue wit
lew, for the triangle midwoy between the cc
In each of the remaining triangles, we plo
mixture of the three colors adjoining it (Fic
The same thing is dene beginning with re
and green (Fig. 107).

3. Mixture squares

Figs. 108, 109 shew mixture squares. Th
is very instructive when, s starting points, v
white, black, and & pair of complementar
four corners (Fig. 108]. Or we may take twe
of complementaries (Fig. 109); or ogain, oy 04
colors may be placed in the corners. In doi
exercise, we begin by painting in the m
between the given colors along the edges, anc
the progressions along the diagonals, Losty
interpolate the missing tanes chromatically.

The tones of a mixture triongle or sguore
o complete family, all interrelated.

Anyane wishing to explore further the
bilities of colar mixing should try mixing eoch
with each of the others. Rule off o large squere

nhe

13 by 13 small squares. The first space ot the upper
left is kept white. The remaining squores of the
1op row are filled in with the twelve hues of the
color circle from yellow through yellow-orange fo
yellow-green. The remaining squores of the left.
hond column are filled in with the some hues in
complementary sequence, fram violet through blue-
violet and blue to red-violet, The second row is
completed by mixing each hue of the first row with
violet, In the third row, each hue of the first row
s mixed with blue.violet. When each hue of the
hand column has been mixed with each hue of
top row, then the large square will show o
disgonal of grays from upper left to lower right,
«here the complementaries meet,

El Greco, Rembrondt, Cézanne and other
nasters produced remorkoble mixtures by over-
ying Iransparent pigments. Seurot and the Neo-
sressionests instead ploced pure hues side-by-
le, to form additive mixtures in the eye of the
holder.

‘When the student hos completed o number of
creises in mixing colors, he moy proceed to
dyce given fones os accurctely os possible
ning. Models may be taken from neture, werks
. or any other saurce. | think the valvs of such
e lies in improved perception of colors and
fication of that perception by precise repro-
cfion, Just as in the most deficote industriol
, measuremen! end coleulation ultimately

ok down, and the right result can be obtained

through the skill of the specially endowed
tsrman, so the ortisticolly decisive mixtures and
npositions of colors cen be perfecied only
ough color sense

Generaolly speaking, sensitivity to color is biased
the some way a subjective taste. Persons of a

subjective  fimbre will perceive numerous
ations of blue, but possibly very few of red
s therefore worthwhile to corry the exercises

ough the whole domain of colers, In this woy
aecome more just in our evaluation of all colors.
Besides the pigmentary method of colar mixing
thus far discussed, there is also the method of visuel
mixing. This consists in juxtapesing the pure colors
1o be mixed in small creas or dots, ond then

wing the resulfing dotted surfoce, or pointille,
n some distance. In the eye, the dots are mixed
a unitory color sensation, The odvantage of this

fitive kind of mixing is that the resulting tones
less diluted and mare vibrant

The some brackdown of color areas into elemen-
tary dots is employed in coler printing. The eye
unites the dots inte continuous oreas. When the
reproduction is viewed through ¢ magnifier, the
minute dots of color con be seen individually. In
ordinary four-calor printing, the maeny different
shadings are produced by combinations or mixtures
of four sterdardized colers, yellow, blue-green,
bluish red ond black. Obviously these four compo-
nents and their mixtures will not always yield the
ulmast fidelity of reproduction. Whan extramely
high quality of renditien is to be achieved, seven
or more color plates are used.

Ancther everydoy exomple of subjective color
mizing i3 te ke found in weaving. Differently
colored worp and woof thrends combine, cecording
lo the weave, into o mere or less integroted fiald.
A fomilior pattern is thot of the Scoltish plaids.
Whers o set of colorad warp threeds infersacts o
group of weft threads of the same hue, squares of
pure vivid coler eccur, Where the intersecting
threads are of unlike hue, the worp and weft colors
are mixed; the orca eclually consists of differantly
colored dets, but it looks homogeneous of some
distonce. The origing! tartan patterns, wowven in fine
wool, were tha heraldic property of perficuler elans.
The proportions ond coloring of genuine tarfons are
medals of textile design lo the present day.
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Plate XX

Georges Seuret, 1859 - 1891;

Un Dimanche & la Grande Jotie;
preliminary study

Mew York, Metropolitan Museum

Seurat fried to orgenize seemingly arbitrary
ospects of the Impressionist movement in painting
inte @ well-constructed and objectively supported
whaole

He would have the almost random color patches
of a Manet mbled into regular color groupings
based en physical lows. The luminousity of colors

was to be intensified by anolyzing mixed tones into
their elementary components, and then applying
these pure colors to the canvas in dots. The eye
of the behelder was left to produce the mixed tone
The rule of complementaries ployed o large part,
because the ulfimote effect of the painting was to
be o harmonious gray.

Seurat also returned to o cultivation of form,
and his pointings ore architectonic in arrongement
He was keenly interested in problems of light and

de. His pictures are constructed in light-dark
planes and potches, In our example, the foreground
is a horizontally oriented dark expanse in which
lumineus colors ond light and dork potches deepen
ond relieve the green.

In the light middle plane, the pole green is
accented with complementary red and the esld
light-blue of the river, The background of the p

icture
is formed by dork folioge, terminating the scene
horizentally at the top. The dork group of fi
at the right bridges the middle ground, joining
foreground ond background by its vertical span.
The individual color areos are resolved into rest-
lessly wibrating modulations of contrasting tones.

The painting is broken dewn inte dots of con-
trasting color, end despite some strong hues the
total effect is very quiet, Typicol color areos for
study are the group in the left fareground, the dress
of the lady standing ot the right, and the light and
dark greens. None of these oreos ore painted in
homegeneously mixed colors; each consists of many
distinguishable nofes, meeting as smooth textures
only in the eye of the chserver

res
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COLOR SPHERE AND COLOR STAR

Having given an account of the potential effects
of color in their seven contrasts, | shall atempt
to provide a cleor and complete mop of the world
of ealer. In Fig. 37, we developed o 12-hue coler
circle from the three primaries yellow, red, blue.
However, this circular array is not adeguate for a
complete classification, Instead of a circle, we shall
need a sphere, the solid odopted by Philipp Otto
Runge o< the most convenient for plotting the
characteristic and manifeld properties of the color
universe. The sphere is the elementary shape of
universal symmetry, |t serves to visualize the rule of

complementaries, illustrates all Fundamental re-
lationships among colers, and between chromatic
colers and black ond white, If we imagine the color
sphere to be a transparent bedy, each point within
which eorresponds to o paorticular volue, then all
concaivable colors have a place.

Each point on the sphere con be located by its
meridian and porallel. For an adequate color
clossification, we require only six parallels ond
12 meridians.

On the surface of the sphere, we drow six
equally spoced porallel circles, forming seven
zones. Perpendicular to these zones, we draw 12
meridians from pole fo pele. On the equatorial
zone, in the 12 uniform quadrilaterals obtained,
we place the pure colors of our 12-hue calor circle
The two polar zones are occupied by white at the
top and block of the bottom. In the twe zones
between white and the equatorial zone, we inter-

114

of each hue. Between
the equaterial zone and the black zone, we inter-
polate two evenly spoced shodes of each hue
Since the 12 pure colors have unequal brilliane
the degrees towards white and black must be
adjusted for each color separately, The pure color
are therefore
close together, whereas its twe degrees of shade
are far oport. Viclet is the darkest of the pure
colors, ond its tints ere widely spoced, whereas its

polate twe evenly spaced tir

yellow is very light, ond its two i

shades are close together, Each of the 12 hues must
be lightened and darkened beginning from ifs
normal brilliance, so that we have two zones of
fints and two zones of shades of the 12 hues, in
each of which zones the tonality varies, Thus the
yellow in the zone of first tints is lighter than the
violet in that zone, The zones are not belts of
uniferm brilliance of the twelve hues.

Since we connot reproduce the calor sphere in
three dimensions here, we project the spherical
surfoce on o plone. If we view the color sphere
from above, we see the white zone in the center,
then the two zones of tints, and then half of the
equatorial zone of pure colors. Viewing the sphere
from below, we have the black zene in the center,
then the two zones of shades, and then the other
half of the equaterial zone,

In order to see the entire surface of the sphere
ol once, we moy imagine the darker hemisphere
to be slit at the meridians ond developed in the
same plane is the lighter hemisphere. The result
is the 12-pointed star of Fig. 110. White is in the
center. Reading outward, we have the zones of
tints, the zone of the pure hues, and the two zones
of shades, with black at the extreme points of the
star,
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Fig. 111 a shows en equaterial view of the
sphere. The equatorial zone contains the pur
lors, lightened with white in twe degrees of
ance towards the white pole. Towards the
pole, the pure colors are shaded with black
degrees of darkness. In Fig. 111 b the other «
the sphere is represented in the same manne
covering the entire surface.

In order to find out what is going on ins
sphere, we must take sections.

Fig. 112 shows a horizontal section of the r
sphere ol the equator. We note the neutr
region in the center, and the ring of pure
the outside. The two strata between the pur
and the gray cre the mixed tones of the
ponding complementary colors.

Such o cross section might of course b
through any of the brillience zones of the

In the center of the sphere, the series ¢
extends along the oxis between the white on k
poles. Our diagrem, os has been mentions
only seven degrees of brilliance. The fou
must therefore correspond to the midd|
between white and black, and that middle 1§
the center of the sphere.

The same groy is obtained by mixing or
complementaries. Therefore if we toke two o
hues of the equatorial zone, we get a complak:
of gradations, as we did in Figs. 76 - 78 one
section on complementary colors. In the har:
cross sechions of the color sphere, we
ourselves to five intermediates between oppos®
extremes, the central mixture being neutral 0¥

Fig. 113 shows a vertical section of the coler
sphere, token in the red-crange blue-green
Locking ot the equaterial zone of this section, "¢

seclor

find blue-grean ot the left and red-orange at the
nght in moximum saturation. Towards the axis, we
find twe mixed degrees of each of the two saturated
hues. The resulting seven equaterial chromas are
tinted towards white and shoded towords black.
Such verfical sections moy be possed through any
pair of complementary colors ond the block end
white poles. The several tonolities of any level of
ghtness or darkness should in this case be squol,
ond match the groy of that level,

By paointing oll the horizontal and vertical
sctions of the sphere in this manner, we complete
ur eolor cotalogue. Horizontal sections contain the
egrees of saturofion of the hues, ond verfical
=cfions contain the fints and shodes of o given
air of complementaries, pure ond diluted. Such
wercises heighten color sensitivity to light-dork
slues and to degrees of soturation.

The following, then, are the colors we con
onstruct by means of the color sphere;

1} The pure prismotic hues, located on the
quator of the spherical surfoce;

2} Al mixtures of the prismotic hues with white
ond block, in the brillisnce zones of the surfoce;

3] The mixtures of each complementary poir,
as exhibited in o horizontal section;

4) The mixtures of any complementery pair,
tnted ond shoded towerds white ond black, os
epresented in the corresponding verticol section,

Suppose we have a double-pointed needle
universally pivoted of the center of the color sphere.
Let one point of the needle be directed ot any spot
on the sphere; then the other point will indicate the
symmetrical spot, or complemeniory color value.
I one end paints af the second tint of red, namely
pink, then the other end will point ot the second

shade of the complemantary green. If we point one
end at the second shode of orange, namely brown,
then the other will point ot the second tint of blue.
Thus not only the opposite hues but also all their
degrees of brilliance are in complementary relation
to each other.

Fig. 114 shows the five principal paths of
tronsition between two controsting colors. If we
begin with @ complementary pair, say orange and
blue-green, and try te find intermediates between
the twao, we first locate the two colors on the color
sphere. Orange, which lies on the equator, may be
modified tewards blue along the equater by way
of red and violet or else by woy of yellow and
green, These are the two horizontal paths. Alter-
natively, the same orange con be connected with
blue aleng the meridian, either by way of light
orange, white and light blue, or elsa by way of
dork arange, black ond dark blue. These are the
two vertical paths.

By following the cliometer of the color sphere
from arange to blue, the twe complementaries may
be joined by way of groy end other mixtures of
orange and blue, in the order of orange-gray, gray
and blue-gray. This is the disgonal peth.

These five principal paths ore the shorfest
and simplest lines of fransition between the fwo
contrasting hues,

IF it be imogined that this systematic classifica-
tion of colors and contrasts banishes all difficulties,
| should add that the kingdom of colors has within
it multidimensionol possibilities only partly to be
reduced to simple order. Eoch individual colar is a
universe in itself, We must therefore content our-
selves with an exposition of fundamentals.
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¥ COLOR HARMOMNY

¥ yo AND VARIATIOMNS
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By color harmony | mean the croft of developing character. Their geometrical figure is an isosce " § col A y
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z i e i ¥ % = = o e aeh . fithes
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. " : : say be r h r circle. Three poirs fine e. In terms of this example, we shall
let us confine ourselves to developing some of the at will. Provided the point of intersection of Y Be nschied in 1he COCr. Siroe, Threo. pairs of. - ominec, obove, In term _C 115 example a
5 ¥ AR . complementary colors are then obfoined as @ show how the most diverse variations con be
harmenic relationships bisectors of their sides lies ot the center Z 3
menious hexad, There ore two such hexads in  derived from o geometricolly constructed theme
¥ sphere, the three colors related by three ve HAE : ;
3 i e the 12-hue circle One variolion consists in surrounding yellow
yo Color chords may be formed of two, three, four  make a harmonious friod. Two limiting cases ety ; : yad f L
) 3 : e ow (violet/erange / blue /red /green by blue or red, or red by yellow or blue, or blue
or more tones. We shall refer fo such chords o5  when one vertex of the triangle is at white or fe olel Frach el it
ds, triads, tetrads efc I we use an equilateral triongle with one v ellow-orange | blue-violel ' red-orange 'blue-grean/ by yellow or red
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1. Dyads : - ; G e B B i Sl e resulting tints and shodes yield interesting color  chord combined with their weaker tenes,
In the 12-hue color circle, two diometrically get such o triad es white'dark blue-gree o Ei e
opposed colors are complementary. They form @ orange. Similarly, for black we get light bl The other way o construct o hexad is to adjoin Fig. 120 shows on example of Fansposition of
Lous a i o 5 i fundi i
bg 2 hr:rmomcus dyod. Redigreen, blus'orange, yellow light Dmng‘?' W ] ¢ and black to four pure colors. We place a  the fundamental chorel, which iz o controst of hue,
violet are such dyads. If | use the coler sphere, | These limiting cases illustrate how jare in the equatorial plane of the color sphers, into © confrast of soturtion, by dilwtien of
can get an indefinite number of harmonious dyads.  contrast will ossume prominence when wl taining o tetred of two complementary poirs. individual tones.
i The only requirement is that the two tones be  black is used. en each vertex of the square is joined to white
symmetrical with respect to the cenfer of the sphere. ove and black below, os shown in Fig. 117, The Fig. 121 shows tints and shades of the hues of
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white

black

lightened.

2. Triads

If three hues are selected from the color circle
so that their pesitiens form an equilateral triangle,
those hues form a harmoniows friad.

Yellow'rediblue is the clearest and most
powerful of such triads; see Fig. 118. | should be
inclined to call it the fundomental ftriod. The
secondary  colors, orange'violet'green, form
another distinctive triad,

Yellow-oronge red-violet'blue-green, eor red-
orange 'blue-viclet'yellow-green, are other friads
whaose arrangement in the colar circle is an equi-
loteral triangle.

If one color in the complementary dyad yellow!
violel is replaced by its two neighbors, thus
associating yellow with blue-vielet and red-violet,
or violet with yellaw-green ond yellow-arange, the
resulting  trinds  are  likewise harmonious  in

the color circle whose connecting diame
perpendiculor to each other, we obfain o
as in Fig, 116. The three fetrads of this kin
12-hue circle are:
yellow/violet'red-orange blue-green
yellow-orange/blue-violet red ‘green
orange. blueired-violet yellow-green
More tetrads are obtoined with o
containing two complementary pair
vellow-green | red-violet | yellow-arange ‘bl
yellow /violet ' orange / blue
A third geometrical figure for har
tetrads is the trapezoid, Two hues may be ad
and two opposing ones found fo the right
of their complements, The resulting cherds
simultaneous modification, but they ore
nious; for when mixed, they produce groy
By inscribing the pelygons shown in Fig
o color sphere and rotating them, a very '
number of further themes could be derived.

¢ thus be expanded into o hexad by inclusion
white and black

A rectangle may be vsed instead of a squere;
4 an equatoriol triangle combined with white
d block yields pentads, such es yellow rad/blue
sk white or crange- violel/green/black/ white,

Mow that these elements of o color harmony
» been suggested, it should ogain be empha
zecl that the choice of a chord and its modulation

fhe basis of a composition cannot be arbitrany
| procedures are governed by the subject matter,
esented representationolly or abstroctly. The
choice of o theme and its execution are o must, not
pricious will or a superficial moybe, Eoch color

each group of colors is en individual of

ue kind, living and growing eccording to its
mmanent law,

Fig. 122 shows oll three hues lightensd to the
same brilliance, while the pure colors dre scattered
in small quontities. This is @ harmeny in contrast of
extension. Such vaoriations might be confinued in-
d ely. If one colar predeminates quantitatively,
ftimbres of expressive value result

By going on fo replace o purs color of the chord
by ifs immediate neighbors in the coler circle, thus
substituting yellow-grean ond yellow-crange for
yellow, or orange and rec-violet for red, or
blue-green end blue-violet for blue, the trind is
expanded into o tefrad, greafly enlorging the
wealth of variations.

These suggastions dre intended te show that o
theory of harmeny does not tend to fetter the

imogination, but on the contrary provides o guide
means of color

to discovery of new and diffare:
expression.




FORM AND COLOR

In the section on theory of celor expression, | shall
attempt to describe the expressive potentialities of
colors. Howsver, shapes also hove their “ethico-
oesthetic,” expressive values.

In o pictorial work, these expressive quaolities
of form and color should be synchronized; thet is,
form and color expressions should support each
other,

As is true of the three primary colors, red,
yellow and blue, the three fundamental shopes -
square, triangle and circle - moy be assigned
distinct expressive values.

The square, whose essence is two horizontal and
two wertical intersecting lines of equal length,
symbolizes maotter, gravity and sharp limitation,
The Egyptian hiereglyph for "field" is o square. A
marked tension is felt when the straight sides and
right angles of the squore are drawn and
experienced as motion. All shapes characterized
by horizontals and verticals may be assimilated to
squore form, including the cross, the rectangle, the
Greek key, and their derivatives.

The square corresponds to red, the color of
matter. The weight ond opocity of red agree with
the static and grave shape of the square.

The triangle owes its noture to three inter-
secting diogonals. Its acute angles produce an effect
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of pugnacity and aggression. The triangle assimi-
lates all shopes of diagonal character, such os the
rhambus, trapezoid, zig-zag, and their derivatives.
It is the symbol of thought, and among colors its
weightless charocter is motched by lucid yellow.

A circle is the locus of a point moving at
constant distance from a given paint in a plane.
In controdistinction to the shorp, tense sensotion
of motion produced by the square, the circle
generates o feeling of relaxation end smooth
motion. It is the symbal of the spirit, moving
undivided within itself. The ancient Chinese used
circular elements to build their temples, while the
palace of the temporal sovereign wos constructed
in guadrangular manner. The astrolegical symbol
for the sun is o circle with o dot in the center,

The circle comprehends all shapes of flexuous,
cyclic character, as the ellipse, oval, wove, para-
bola, and their derivatives, The incessantly moving
circle corresponds among colors to fronsparent
blue,

To summarize, the square is resting matter; the
radiating triangle is thought , and the circle is spirit
in eternal motion. If we look for shopes to match
the secondary colors, we find the trapezoid for
orange, @ spherical friangle for green, and an
ellipse for violet; Fig. 123.

Coordination of given colors with corresponding
shopes involves a parallelism. Where colors and
shopes ogree in their expression, their effects are
odditive. A picture whase expression is determined
chietly by color should develop its forms from color,
while @ picture stressing form should hove a

orange

yellow

23

red

coloration derived From its form. The Cubists were
most particularly interested in form ond reduced
their colors in number accordingly. Expressionists
and Fulurists used both form and color as expres-
sive medie; Impressionists and Tochistes disselved
form in faver of color.

Whal hos been said of subjective color holds
also of ferm, Each individuel s constitution endows
him with certain treits. Grophology inguires into the
relationship between subjective form in handwriting
ond the persanality of the writer, but only certain
subjective forms can manifest themselves in lineal
scriph,

The Chinese colligrophers odmired works of
subjeetive  originality, but o serell wos most
esteemed if at once origing! ond harmoniously
balonced. Brush-ond-ink peinting was  similarly
regerded. Liong K'si and other masters went a
step further. They placed no value on originality
and personal style; they sought the absolute in ort,
and ablempted 1o give eoch subject o Fformael
expression of general validity. Liang K'ais works
differ so in line ond fone that it is not eosy to
identify the artist. Subjectivity of form is submerged
in his pointings in the interest of a higher, abjective
fidelity.

In European painting, Matthios  Grinewald
aspired to the same objectivity, in form and color.
Konrad Witz and Bl Greco were lorgsly objactive
os te color, but subjective os to form, De la Tour's
work is subjective in form and color alike Wan
Goghs paintings, also, ere subjective in both
droftsmanship and coloration.

Painting is rich in objective categories. They
lie in spalial direction, distribution of mass, free
selechion of Forms and oreas with their lonalities
and textures,
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The spatial effect of o color moy be o resultant of
several components. Forces acting in the directian
of depth are present in the color itself. They may
manifest themselves in light-dark, cold-warm, satu-

ration or extension, In addition, o spatial effect may
be produced by diagenals and averloppings.

When the six hues, yellow, arange, red- vialet,
bluz and green, are juxtoposed, without intervals,
on a black ground, the light yellow plainly appears
ta advance, while violet lurks in the depth of the
black background. All the other hues are inter-
mediate between yellow and vielet, A white back-
ground will alfer the depth effect. Violet seems to
advance fram the white ground which holds back
the yallow with its kindred brilliance. These ohser-
votions show how the background color is os
essential to depth effect as the applied color. Here
we hove onother instonce of the relativity of color
effects, discussed in the sections on ogent and
effect, simultaneous contrast, and color expression

Bock in 1915, studies of depth effect in colors
led me to the conclusion that the six fundamental
hues en a black ground conform te the ratio of the
Golden Saction in

eir gradation of depth,

To divide o line segmeni according to the
Golden Section, let the shorter part bear the same
preportion fo the longer s the longer bears to the
whole length. If the Golden Section of o segment
AB is ot C, then AC [the shorler part] is to CB as
CB ist to AB. AC is colled the *minor” and CB the
“major.”

When orange is interpased in the depth interval
from yellow to red, the depth intervals from yellow
to oronge and from orange to red cre as minor
to major. Similarly, the intervals fram yellow to red-
orange ond from red-orange 1o blues are as minor
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te major. Yellow-te-red and red-to-vio
the same proportion, Yellow-to-green on
te-blue are as major to minor.

In Fig. 124, yellow, red-erange and bl
on bleck; in Fig. 125, the same colors ap
white. The depth mevement on black is as

yellow is strongly edvoncing, red-orange |
and blue is nearly os deep as black. On w
effect is reversed; blue is thrust forward

white ground, red-eronge less so, and yello
slightly so. The depth intervals from yellow
orange and from red-oronge to blues are o
to minor. The fact that this impression
depend on the sequence of th
verified by rotating illus
180°, True, our hebit of reading and writ

calo

ration through

left to right may cause o difference in sc
the proportion of the intervals is
Any light tones on a block ground w
cccording to their degree of brilliance. On
ground, the effect is reversed; light tanes «

ynaite

to the plane of the bockground, ard
opproaching black are thrust forware
responding degree.

Among cold and warm tones of eque
the warm will advance and the cold re
light-dark contrast is also present, the fo
the direction of depth will be odded or s

ally b

or will cancel out. Wh

n and red-ora

e arg seen ogo

d the red-ore

blue-green refreats

If the red-orange is lightened somewhat, it ad
still further, If the blue-green is ligh
advances 1o the same level as the re
lightened sufficiently, it edvances further cn
orange recedes,

of saturation
o pure color advances to o duller
if light-derk or cold
present, the depth relationship

The depth el

equal brilliance,

e of

rm contrast 15

fts accordingly.

Fect

s another facter of depth

: yed area beors o small yellow pat

a bodk

round and the yellow

vances. As the yellow is extenced ond en-

s on the red, o point iz reached where the

becomes dominant; it exponds into o bock-

aung forw

e red
Even if we were to analyze oll possible depth
cts of color combinations, it would give us no

aranfee of spatic

| equilibrium in a color compo-

on, The individual discriminefion and intention
'@ artist must govern

To illustrate the spotiol potency of diagonals,
hues, yellow, red-orenge ond blue, have been

ayed in twe dinganal directions on o black hack-
ound in Fig. 126. We see that the movement in
ith frem yellew to blue has been accentuated
left to far right; above,
1. The two contrary depth

ow, it runs from neor
om near right to far le

vements intersect in r

arange. Thi
2 can be performed in reverse on o white bock-
aund

Other depth effects are illust

Mme exer

oted in Figs, 127 -
127 shows yellow ever red-arange and blue,
e both Yellow
dvances sharply, red and blue recedes, blus more

than red. Becouse the yellow overlops the

Fig
th blue ot the fop ond red o

dline, the plastic effect is strengthened.
Fig. 128 shows the some arrangement except
that blue is at the bottem and red at the top. This
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fime, the recl thrusts the blue forwerd f
remaining in depth. We thus see that locotion ot
the top or bottom of the field may offect the
opporent depth of colors,

Fig. 129 shows the three colors in equal
brilliance. This grestly attenuates their depth effect
Figs. 130 131 show the ceclors blue and

]

I and on bladke. The blue shape
laps the yullow, and is mara prominent in both
illustrations. The blue is joined fo the block back-
ground in Fig. 131 and the depth effect is weaker
than in Fig. 130, In Figs. 132 and 133, the shapes ore
the same os before, but now yellow overaps blue
It fuses te tha white beckground, weakening the
he notural depth
properties of yellow ond blue are fully realized

In Figs. 134 and 135, finally, the same forms
appear on white end blode without overlapping.
On white, blue locks like a hole in the field and
yellow advonces somewhaot. On black, blue foats
just shead of the badkground and yellow advances

yeliow on w
o

plostic effect, but on black

prominently

These few experiments can only hint at the
problems of pictorial depth illusion. Ta assess colors
es foctors of depth, one must troin one’
comparisons. “Me faoites pas des fenédtras!”

wision in

Corot - no holes in the picture; or lat us say,

painters must be coreful of depth effects,

A very common solution to the spatial problem
has been to crganize oll shapes and colors of o
piciure info two, three or more planes. As many
as five plones dre used in the londecapes of Cloude
Lorrain, Tweo plones give the flattest and the most
pictorial expression. A typical example of this
solution is Plate W, Zurbaran s painting “Lemens

Oranges and Rose.”
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THEORY OF COLOR IMPRESSION

The study of color impression properly begins with
color effects in nature. That is, we investigote the
impressions made by colored objects on our sense
of vision.

QOne day in 1922, shortly after Kandinsky's
appaintment to the faculty of the gavernment Bau-
hauvs of Weimar, Gropivs, Kandisky, Klee and |
were talking when Kandinsky furmed to Klee and
myself ond asked, “What subjects are you
teaching#* Klee soid he wos lecturing on problems
of form, and | exploined about my intreductory
course, Kandinsky rejoined dryly. “Good, then
I'll teach noture studyl® We nodded, ond nothing
more was said about the curriculum, For a number
of years after this, Kendinsky gave instruction in
anclytical studies from nature,

It is symptomatic of o lack of orienfotion in
art schools today thot the necessity of nature study
con be debated.

MNature study in art should not be an imitative
reproduction of forfuitous impressians of nature, but
rather an analytical, exploratery development and

production of the forms and colors needed for true
choracterization. Such studies do not imitate, but
interpret. In order for this interpretation to be
pertinent, close observation and clear thinking must
prec

de it. The senses are sharpened, and the
artistic intellect is trained in rational analysis of the
observed subject matter. The student must take the
field against nature, for her powers of presentation
are different from and superior fo the artist's means
of representation. Cézenne worked indefatigably
with notural subjects. Van Gogh was destroyed in
this struggle, never having compromised his effort
to turn his responses to noture into paintings that
meaningfully infegrated form and color

Each artist must decide the scope of his nature
study, occording to his own needs. However, it
would be unwise to neglect the external world,
from a superobundance of “inner life.” We may
take warning from the history of India where, out
of precccupation with exalted spiritual fulfillment,
mystics forgot that material life, too, demands
cultivation end direction. Todoy, everpopulation
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and undernourishment are forcing spiritual leaders
to concern themselves with the evolution of the
family and the economy,

Mature in its rhythm of the seasons, turning new
outword, now inword, might well serve os a model
for our individual lives. In spring and summer, the
forces of earth press outward in growth and
maturation; in fell and winter they turn inward
and renew themselves

Let us now consider the problem of colors in
nature.

Physically speoking, objects hove no color
When white light — by which we mean sunlight -
sirikes the surface of an object, the latter, according
to its molecular constitution, will absorb certain
wave lengths, or eolars, and reflect others.

In the section on color physics, it was stoted
that the colars of the spectrum may be divided into
two groups in any way, and each group united into
one color by means of a converging lens. The
resulting two colors ore complementory to each
other. The rays of light reflected from o surfoce
therefore constitule o color complementary to the
color of the absorbed rays. The reflected color
appears to us s the intrinsic or local color of the
object.

A body thot reflects all wove lengths of w
light and ebsorbs nene locks white, A hody that
absorbs all wave lengths of white light and reflects
none looks black.

If we illuminate a blue body with orange light,
it will look black because orange contains no blue
for it to reflect. This demonstrates the primacy of the
color of the incident light. Change the color of the
lighting, and the local colors of the ebjects illumi-
nated will change. The more chromatic the lighting,
the more the intrinsic colors are modified. The
whiter the lighting, the mare purely the unabsorbed
wave lengths are reflected, and the purer the
intrinsic colars appear. Attention to color of illumi-
nation is essenfial in the study of color in nature,
We may recall the procedure of the Impressionists
who studied the medifications of local eolors in
continually changing light

Of course, the intensity of the light is impertant
as well as its color. Light is the cause, not only
of the coloration of obijects, but also of their plastic
corporeality. We shall here distinguish three

different intensities, to be caolled full light, medium
light and shadow.

The local color of ohjects is maost effective in
medium light, ond detoils of surface texture ore
most clearly visible. Full light whitens the intrinsic
calor, while shadow ohscures and darkens it

Colored light reflacted from colored objects
variously modifies the colors of other objects.

Every colored chject reflects its coler into the
surrounding space. If such an object is red, and if
its red light falls upon o nearby white chject, fthe
latter will show reddish reflection. If the red rays
strike o green object, the lotter will show some
gray, since green and red extinguish each ofhe
If the red rays strike a black surface, black-brawn
reflection will appear,

The glossier the surface, the more conspicua
these reflections will be.

The Impressionist painters, in  studying
alterations of intrinsic colors by the changing col
of sunlight and of reflections, became convine
thet local eolors are disselved in a tetal atme
of color.

So we find that we hove four main pr
to deal with in the study of color impressic

intrinsic color, color of illumination, shadaw
reflection.

An object may be represented in o vori
ways. |t may be drawn in top view, front viey
side view, to an exact seale of dimensions
an analytical form of representation. T
an object may be delineated in perspech
modeled in light and shade

A red vose and a yellow box may be
in perspective and their local colers paint
(Fig. 134). The shapes and colors moy fif
medeled with light and shade (Fig. 137). The
effect con be flattened again by tying if
arens of the objects to the picture plane wil
areas of like brilliance in the background (F

When each object and each area is ¢
its. proper local color, o realistic, conc
is obtained. The compesition of Fig. 1
of o multiplicity of elements that only re
unite into o coherent whole. Konrad W
made use of this mode.

In Fig. 140, the colors of the objects ar
duced into the composition as local color
chiect being set in its own color, red in rec
in yellow. The objects are thereby 5
their bounded isolation, dissolving
atmosphere, which becomes the piclure o
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Plastic effects may also be obtaoined by means
of cold-warm modulations (Fig, 141). Intrinsic ealers
begin to be dissolved, Voriations of light and
shade are reploced by equivalent colder ar warmer
variations of the local colors. Light-dark contrast
is largely eliminated, ond on effect of pictorial
atmosphere results,

Local colors may be studied as modified by the
color of the incident light. In bluish light, a green
vase will lock blue-green and o yellow dish yellow-
green, becouse the intrinsic colors mix with the hue
of the light.

Reflections break up local tones and dissolve
the shopes and colors of abjects in a polyphony of
patches (Fig. 142 A good exomple of the play of
reflection is Renoir's pointing “Le Moulin de la
Galette,” a detail of which was shown in Plate X
Delaeroix said that all nature is reflection.

Colored shadows are another topic in the study
of color impressions

When shodows of trees are observed on a
summer evening in the erange light of sunset, while
the eastern sky is clear, the blue calor may be seen
very plainly. Colored <hadows can be observed
still more easily in winter, when snow lies in the
streets. Under a dork-blue night sky, in the orange
light of street lamps, deep blue, luminous thodows
are seen on the smow. Possing clong a busy
shopping street with many-colored displays after a
snow, one may see red, green, blue and yellow
shadows on the ground,

In pointing, on attack on this problem was made
by the Impressionists, Blue shadaws of trees in their
paointings coused great excitement among wvisitors at
exhibitions, The common opinien hed been that
shodows should be pointed groy-black. But the
Impressionists had arrived at the representation
of colored shodows by minute observation of
nature.

However, the term “impression” os used here
is not restricted te the Impressionist schosl of
painting. The Van Eycks, Helbein, Velasquez,
Zurbaran, the Le Main brothers, Chardin and
Ingres all painted impressionally in that their warks
are informed by close observation of nature.

Chinese brush-and-ink painting is alse in large
part impressional. Characteristic philosophical atti-

tudes involved veneration of nature and netyral
forees. Mot surprisingly, therefore, painters devatar
thorough study to the forms of nature. Mountains,
water, trees, flowers, become aesthetic symhals
The Chinese painter studies natural forms until he
masters them like written characters, To represan
these natural forms, he commonly employs but ane
pigment, black ink, which he modulates in gl
possible shades, The abstract connotation of block
ink intensifies the fundamentally symbalic chargciar
of his painting.

In contemporery painting, human faces
show green, blue or violet. People are often
loss fo account for these unnatural colors. Thers
varioys reasons that may prompt a painter to
colors in this manner.

Blue and violet in o face may have expre:
significance, representing a psychologica
Again, a green or blue face may have syn
meaning. Such devices ore not new, Sy
complexion is found ot an early period ir
Indian end Mexican painting. Or, green o
in o face may represent the shodow effect
corresponding colar of illumination.

The following experiments may help to
the problem of colored shadows. In 1944
occosion to  demanstrate  this  phenemen
connection with an exhibition at the Zurich i
of Arts and Crafts. A white object was illumi
in daylight, with red light; o green shadow
Green light produced a red shodow, yellow
vialet shodow, ond violet light a yellow

In daylight, each colored light produced o ¢
of the complementary color. | asked Hans
the photographer, to take pictures of this pl
enon, Color photos showed that the
shadows were reclly present, and not due

to simultaneous contrast. All the mixtures of

in such experiments correspond to additive
syntheses, being mixtures of light rather shor
plgments.

In further experiments with colared
the following surprising results were obfaine

1 In red light, in the obsence of doylight
a black shadew was produced, as in Fig 14
Shadows in blue and green illumination were like=
wise black.

2) The object was illuminated with two colored
lights in the absence of daylight. In the case of red
and green lights, the red light produced green
shadows, and vice versa, The intersection of the
two shodows was black, and the mixture of green
and red light wos yellow. When red-orange ond
blue-green light wos used, the red-oronge light
produced o blue-grean shadew, and wice versa,
The intersection of the shadows was black, and the
mixture of the two illuminating colors was lavender,
as shown in Fig. 144, When the illuminating colors
were green and blue, the green light produced a
blue shodow, and vice versa. The infersection of the
shaclows was block, ond the mixed light wos blue-
green.

3) When three illuminating colors, red-arange,
gresn and blue-green, were used, the resylt wos
os shown in Fig. 145. The red-orange light produced
o blue-green shodow, the green light produced a
lovender shodow, ond the blue-green light pro-
duced o yellow shadow. The intersection of the
thiree shodows was bladk. The mixture of the three
colored lights produced o while background

Impressional studies offer the arfist many
opportunities lo interprel the marvels of form and
color found in nature,
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Plate XXIV

Jean Auguste Dominique Ingres, 1780 - 1867;
Reclining Odalisque.

Paris, the Louvre

Ingres was born in 1780, neor the time of the
French Revelution, and the naturalism of Jean
loeques Rousseau may have influenced his thinking.
His sejourns in Rome and his studies of Greek and
Romon masterpieces made him o clossicist. The
treatment of form and coler in the MNapeleonic
period was one of detached sympathy, David and
Ingres represent this peried in painting.

An uncommon gift for acute observation and
representation established Ingres os the portrait
painter of the age. His numerous drawings are
especially fine. Ingres explored rhythm and move-
ment in nature with as much care as the Impres-
sionists were to devote to colar, half a century later.
His development of local colors and shapes is only
seemingly photographic; actually, he modified
noture fo o mojor degree, Thus the proportions of
the figure in our example ore modified for the soke
effect. The painting of the figure

of grandiose tof
demonstrotes the artist's extroordinory visual sensi-
tivity, The effect of his picures is realistic, not
naturelistic. Ingres developed his local and object
colors with only seeming fidelity to nature; actually,
majer departures from noture are undertoken. In
the seme waoy, he hos greatly medified the oda-
lisque's natural propertions in the direction of a

128

general effect of enlargement. The construction
of the picture is considered with great ¢
the natural forms are fronsmuted into pictorial
forms , The principal lines of the bock and
outstretched arm are nearly porallel. The line
of the bodk hegins ot the uppermost paint of the
turban and swings in o simple geometric curve
through the left foot to the right side of the picture.
The curve of the arm continues in a fold of the
hanging, up te the top. Both curves are pure
abstract line, They are contrasted with strong
straight lines and angles.

re, and

The color composition is very simple. Blue,
orange, brown and yellow ore locol colors,
modulated with black, white and gray. The blue
and dark brown of the background and the white
of the cloth lend the body the tone of a light
mediont. The active forces of the painting are
light-dark and saturation cantrasts.

The repose of the figure is strongly emphasized
by the horizontals, and by the horizentally and
vertically penetrating principel color, blue

Ingres is to be counted, | believe, omong the
impressicnal group of painters, since he derived
his characteristic qualities from the impressions
gained by systematic stucly from life.
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THEORY OF COLOR EXPRESSIONM

The optical, electromagnetic end chemical processss
inifiated in the eye and broin are frequently
paralleled by processes in the psychological realm
Such reverberations of the experience of color may
be propogated to the inmost eenters, thereby
affecting principal areas of mental and emational
experience. Goethe spoke of the ethico-aesthetic
activity of colors. By careful analysis, | shall try 5
elucidate this topic, so important te the ealor arise
| recall the following anecdote:

A businessman was entertaining a party of lodie:
and gentlemen at dinner, The arriving guests v
greeted by delicious smells issuing from the kitchen
and aoll were eagerly anticipating the meal, As |
happy company assembled about the table, I
with good things, the host floaded the cpartn
with red light. The meat locked rare and appeti
enough, but the spinach turned black and
potatoes were bright red. Before the guest
recovered from their ostonishment, the red |
changed to blue, the resst assumed an aspec
putrefaction and the potatoss looked moldy. :
diners lost their oppelite at once; but when s
yellow light was turned on, fransforming the ¢
intfo castor oil and the company inte |
codavers, some of the mare delicate ladies h
rose and left the room. Mo ene could th f
eating, though all present knew it was o ]
change in the color the lighting. The
laughingly furned the white lights en ogain
soon the good spiritk of the gothering
restored, Who con doubt thot colors exert pre
influences upen us, whether we are aware of (o
or not?

The deep blue of the sea and distant mau
enchants us; the some blue as an inferiar &
uncanny, lifeless, ond terrifying. Blue reflections an
the skin render it pale, as if moribund. In the dor
of night, a blue neon light is attractive, lke
on black, and in conjunction with red ond
lights it lends o cheerful, lively tone. A blu
filled sky hos on octive and enlivening
whereas the mood of the blue moonlit sky
passive and evokes subtle nostalgias,

Redness in the face denotes wrath or fever @
blue, green or yellow complexion, sickness, though
there is nothing sickly about the pure colors. A red
sky threatens bad weather; o blue, green of yellow
sky promises fair weather,

On the bosis of these experiences of nature, it
would seem all but impossible to farmulate simple
end true propositions obout the expressive content
of colors.

Yellow shodows, violet hight, blue-grean fire,
red-orange ice, are effects in apporent contradiction
with experience, ond give on other-worldly expres-
son. Only those deeply responsive can experience
the tonol values of single or simultoneous colors
without referance to ohjects. Musical experience is
denied 1o those with ne ear far music,

The example of the four seosons, Figs. 146 to
149, shows thot coler sensofion and experience
have objeclive correlatives, even though eoch
ndividual szes, feels and avaluates color in o very
personal way. | hove often maintained thol the
judgment “pleasing-displeasing” can be no valid
criterion of true and correet coleration. A service-
chle yardstick is obtained cnly if we basa each
vdgment on the refation and relotive position of
each color with respect to the odjocent color and
the totality of colors. Stated in terms of the four
seosons, this meons thot for each season we are
1o find those colors, those points on and in the color
sphere, that distinctly belong to the expression of
that seeson in their relafion to the whole universe
of colors,

The youthful, light, rediant generation of nature
in Spring is expressed by luminous eolors; Fig. 146,
Yellow is the color neorest to white light, and
y=llow-green is its. infensification. Light pink end
light blue tones amplify and enrich the chord,
‘ellow, pink and liloc ere often sesn in the buds
of plants.

The colers for Autumn contrast most sharply
with those of Spring. In Autumn, the green of
vegelation dies owt, to be broken down and
decompesed into dull brown and violet; Fig. 148,

The promise of Spring is fulfilled in the maturity
of Summer,

Moture in Summer, thrust materially outward
nfo o moximum luxurionce of form and color,
oltains extrame density ond o vividly plastic fullness
of powers. Warm, soturated, octive colors, fo be
faund ot their peak in only one particular region
of the color sphere, offer themselves for the expres-
sion of Summer; Fig. 147. For contrast with and
omplification of these principal colors, their
complements will of course also be required.

To represent Winter, typifying passivity in nolure
by o contracting. inward mavement of the forces

of earth, we require colors cannoting withdrawal,
cold ond centripetal rodionce, transparency, rare.
foction; Fig. 145.
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The majestic cycle of respiration performed by
nature in these four phases can hence be clearly
and objectively represented in color; but unless we
apply reason to the choice of color combinatians,
keeping the total universe of colar before us, we
shall find nene but private solutions, and miss those
of general truth and validity

In order to gain an understanding of each hue
in its unique psychological, expressive value, let
us relate it to the other hues. To aveid error insofar
as possible, we must know, when mentioning any
color, precisely whaot chroma and what tene are
meant, and with what color
When | say “red,” | must specify which red, as
well as the color to be related to it. A yellowish
red, such as red-orange, is different in species from
o bluish red, and red-orange on lemon-yellow is
again a very different maoter from red-orange on
black, or en its equal in brilliance, lilae,

| shall now try to relate the hues yellow, red,
blue, orange, violet and green as represented and
defined in the 12-hue color circle of Fig. 37, and to
describe their mental and emotional expressive
values.

is to be related

Yellow

Yellow is the most light-giving of all hues. It
loses this trait the moment we shade it with gray,
black or violet. Yellow is, at it were, o denser,
material white. The further this yellowed light is
drawn into the denseness of matter, of opocity, the
more it is ossimilated to yellow-oronge, erange and
red-orange. Our red is the stopping point of yellow,
with which it is not visibly tinged. In the center of
the yellow-to-red bend, we have erange, as the
strongest and most concentrated interpenetration

of light and matter. Golden yellow suggests
highest sublimation of matter by the power of
impalpebly radiant, |acking transparency

weightless as a pure vibration. Goeld was fo

much used in painting. It signifies luminous

emitting mater. The golden domes of By:z

mosaics and the backgrounds in the paintir

early masiers were symbols of the beyon:
marvelaus, the kingdom of sun and light
golden aura of saints is the token of heir
figuration, The attainment of this stk
conceived s on envelopment by |
heavenly light could not be symbolized exc
gold.

In ecommon speech, ta “see the light”
be brought to a realization of pre
truth. Te say that someone is “bright”
him with intelligence. Se yellow, the bri
lightest color, pertains symbolically fo
standing, knowledge, In Grinewald's con
the risen Christ ascends in o glory of yellow
i5 used in the sense of celestial light in Al
“Maodonna and Child with Angels.”

Just as there is but one truth, so here
one yellow. Adulterated truth is vitioted
untruth, So the expressions of diluted yello
envy, betrayal, falseness, doubt, distrust
unreasen, In Giotta's “Taking of Christ”
Holbein's “Last Supper,” Judas is shown ir
yellow. The gray-yellow cloak of a female figur
the "Stripping of Christ” by El Greco hos o |
iarly mistrustful effect.

On the other hand, yellow is radiantly o
when contrasted with dark tones,

Figs. 150 - 153 show how the some yellow may
altered in expression by different justoposed
colors. Fig. 150 shows yellow on white. The yallow
looks dork and rayless. The white thrusts it into a
subardinate position, If the yellow and white are
nterchanged, both assume o different expression

Fig. 151 shows yellow on light pink. Simuliane-
ous effect shifts it towards greenish yellow, and its
rediont power is subdued. Where pure love [pink)
chiefly reigns, reason and knowledge [yellow) scem
to languish

Yellow on oronge itself acts as o purer, lighter
orange. The two colors together are like strong
marning sun on ripening whealfields

Fig. 152 shows yellow on green. The yellow
odiales outward, outshining the green. Sinca green
s o mixtyre of yellow ond blue, the yellow is
smang friends.

Yellow on red-violet has an extreme and charoc-
tic power, hard ond inexorable. But when
yellow is mixed with red-violel, it leses its character
nmediately, becoming sickly, brownish and
ndifferent

Yellow on medium blue is ro

nt but alien and
repellent in effect. Sentimental blue will not readily
tolerate the bright wit of yellow.

Yollow on red is o loud joyful noise, like
trumpets on Easter Momn. s splendor sends forth
a mighty knewledge and affirmation

Fig. 153 shows yellow on hlock, in its brightest
ond most oggressive luminosity. It is vigorous and
sharp, uncompromising and abstract
Figs. 150-153 cleorly illustrate the wvorious
cts of yellow and the difficulty of defining the
expressive properties of a color in general terms
without relating it to other calors.
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Red

The red of the 12-hue color circle is neil

yellewish nor bluish. Its irresistible radiancy i
easily eclipsed, ond yet is extraordinarily flex

bordering on diverse characters. It is very sen

where it shifts into yellowish or inte bluish
yellowish red and bluish red unfold great cap
for modulation.

Red-orange 15 dense and opoqus, glowing
filled with inner warmth. The warmness of re
intensified to fiery strength in
symbolically compaorable to vitalized eorth
orange light promotes vegetoble growth
arganic function.

Proper contrasting turns red-orange int
expression of feverish, belligerent passion
cigted with the planet Mars, red is bound
burning worlds of war and demons. It w
as o sign of martial occupation by warric
combat, It has been the badge of revolutions

Passionate physical love glows Fforth in
orange; blue-red purple connotes spiritual
Thus Charonton porfrayed the Father and
in erimsen robes. (Plate 1l). The Madeonna o
Isenheim altarpiece and the Madonna of Stus
by Grinewald, are both clod in red.

In purple, the coler of the cardinals, ter
and spiritual power are united

By varying celor cantrasts with red-eran
-157 how a red moy

orange

to show in Figs
expressively modified.

Fig. 154: On lemon yellow, the red sho
dark, subdued force. It is dominated by the f

of yellow, of knewledge.

In Fig. 155, red on dork pink acts with oJ

extinguishing heat.

On green-blue, the red is like o blozing fire
Fig. 156

On lilac, it drops bock to o subdued glow, and
drives the liloc to active resistance [Fig. 157)

On yellow-green, the red is on impudent, rash
ntruder, loud and common

On orange, red seems smoldering, dark ond
feless, os if porched. IF the orange is deepened
o dark brown, the red fire flores with a dry heat

It is only contrast with blodk that red-orange
develops its wimost wnconquerable, demonic
sossion

The different effects or red-oronge in our
amples are only o suggestion of ils expressive
entialities, Unlike yellow, red hos o greot
waalth of modulations because it can be widely
varied between cold and warm, dull and clear, light
ond dark, without destroying its chorocter of
=dness. From demonic, sinister red-orange on
block, to sweet ongelic pink, red can express oll

ntermediate degrees betwsen the inferncl and the
ublime, Only the elthereal, tronsparent, cerial is
barred fo il, for there blue reigns supreme

Blue
Pure blye is o color contoining no frace of
vellow or red,

As red is olwoys octive, so blue is always
passive, from the point of view of moterial spoce.
From the point of view of spiritual immatericlity,

blue seems active and possive. Blue is always
cold, and red is alwoys warm. Blue is confrocted,
ntroverted, As red is ossocioled with blood, so is
blue with the nervous system.

Blue is o power like that of nature in winter,
when oll germination ond growth is hidden in

158 - 15¢
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darkness and silence. Blue is olways shadowy,
and tends in its greatest glory to darkness. It is an
intangible nothing, ond yet present os the frans-
porent atmosphere. In the atmosphere of the earth,
blue appears form lightest czure to the deepest
blue-block of the night sky, Blue beckons our
spirit with the wibrations of faith inte the infinite
distonces of spirit. Signifying foith to us, for the
Chinese it symbolized immartality.

When blve is dimmed, it falls into superstition,
fear, grief and perdition, but alwoys it points fo the
realm of the transcendental.

Figs. 158 - 161 shew changes in the effect of
blue with changing color contrast.

Fig. 158 shows blue as a dork color on yellow,
Its effect is very dork indeed, ond dewvoid of
radience. Where bright intellect rules, faith oppears
dull and obscure. When the blue is lightened to the
same brillionce as the yellow, it costs o cold light.
s tronsporency demotes yellow to a dense,
material hue.

Fig. 159 shows blue on black. Here it gleams
in bright, pure strength. Where black ignerance
holds sway, the blue of pure faith shines like a
distani light.

If we set blue on lilac, as in Fig. 140, it appears
withdrawn, inane ond impotent, The lilac takes fram
it all significance by right of the greater moterial
strength of “practical foith.” When the lilac is
darkened, the blue takes its luster,

On dark brown (dark, dull orange), blue is
excited info a strang vibrant tremor, and the brown
simultoneously awakens into live color, The brown
that was dead is resurrected by the power of blue,
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Blue on red-crange retains its dark figure, yet
becomes luminous, asserting end maintaining ifs
strange unreality.

Fig. 181 shows that an quiet green, our blue is
markedly disploced towards red. Only by this
“evasion” can it escape from the paralyzing
saturation of the green and return to active life.

The retiring noture of blue, its meekness and
profound faith, are frequenily encountered in
paintings of the Annunciotion. The Virgin, heark-
ening inward, wears blue. A fine example is in
Roger van der Weyden's Altar of the Epiphany.

The garment of Christ in Grinewald's “Derision
of Jesus® is an arresting light blue. In the sureness
of bright faith, He endures the insults of the
unknawing in uter passivity. Nearly the same color
of blue is warn by 5t. Anthony in the “Temptation”
of the lsenheim altarpiece.

Green

Green is the intermediate between yellow and
blue. According as green contains more yellow or
more blue, the choracter of its expression changes.
Green is one of the secondary calors, produced by
mixing two primaries — an operation difficult to
perform in such @ way that neither component
predominates.

Green is the color of the vegetoble kingdom,
the mysterious chlorophyll involved in phato-
synthesis. When light comes fo the earth, and water
and air release their elements, then incarnate
sentience puts forth green. Fruitfulness and content-
ment, tranquility and hope are expressive values of
green, the fusion and interpenetrotion of knowledge
and faith, When luminous green is dulled by gray,
a sense of sod decoy easily results. If the green

inclines towards yellow, coming within the rangs
of yellow-green, we feel the young, vernal force
of nature. A spring or early summer mornin
without yellow-green, without hope and joy for 1t
fruits of summer, is unthinkable.

Yellow-green may be octivated to the utmaost |
crange, though it then readily assumes a coar
wulgar cast.

If the green inclines towards blue, its spirit.
components are ougmented. Manganese bl
represents the richest hue of blue-green. This
blue is the cold pole, os red-orange is the wo
pole, of our coler world. In antithesis to green o
blue, it hos o cold, vigorous aggressiveness.

The ronge of modulation of green is v
broad, and many different expressive values
bbe obtained by variations in contrast,

Crange
Orange, the mixture of yellow and red, i

the focus of maximum radiant activity. It has soor
lumingsity in the material sphere, ottaining (e
maximum of warm, active energy in reddh
orange. Festive orange reodily becomes proud
external ostentation, Whitened, it quickly |
choracter; diluted with block, it declines into
taciturn and withered brown. By lightening
we obloin beige tones, engendering a w
beneficent atmesphere in guiel, intimate interors.

Violet

The difficulty of fixing o precise viglet, neilner
reddish nor bluish, is extreme. Many individuals
heve ne discrimination for shades of violet, As fhe
antipode of yellow, or consciousness, violet is the
color of the unconscious - mysterious, impressive and

welimes oppressive, Now Menocing, now encour-
gng, according to contrast,. When wviolet is
=sent in large oreas it can be distinctly terrifying,
iculorly towords the purple. "A light of this
', cast vpon o londscape,” soys Gosthe,
jgests the terrors of the end of the world.”

Vialet is the hue of piety, and, when darkened
dulled, of dork superstition. Lurking catostrophe
«ts forth from dork vielet, Once is is lightened,
n light ond understanding illuminale dark piatly,
‘ote and lovely tints enchant us.
Chaos, death and exaltation in violet, selitude
dedication in blue-violet, divine love and
tual dominion in red-violet - these, in few
ds, are some of the expressive values of the
ot band. Meny plants have light vielet shoots
yellow centers.
Senerally  speoking, all tints represent the
Jhter aspects of life, whereas shodes symbolize
dork and negative forces.

We con vse two tests fo check the accurecy
wese remorks on the expressive velues of colors.
‘wo colors ore complementary, their infer-
tions should be complementary; ond when
lor is mixed, its interprelation should corres-
pond to the mixture of the interpretotions of the
orginal colors.

1. Complementary Pairs

yellow : viclet = bright knowledge : daork,
emotional piety

blue : orange = submissive foith - proud
self-respect

red : green = moterial force : sympathy

2. Mixed Colors

red —+ yellow = orange

powaer + knowledge — proud self-respect

racl + blue = violel

love + foith = pisty

yellow & blue = green

knowledge + foith = compossion

The mere | consider the mentally and emation-
ally expressive values of colors, the more | realize
that the effects of colors and our subjective individ-
vality in receptiveness to eoler experienca ore
both extremely variabla.

Any colar moy be veried in five modes:

1) In hue; that is; green moy become more
yellowish or more bluish, crange more yellowish
or reddish, ete. )

2} In brillionce; that is, red mey oppear as
pink, red, dark red, and blue os light blue, blue,
dark blue, ete. |

3 In saturation; that is, blue may be more
or less diluted with white, black, groy or its
complementary (orange],

4] In extension; a lorge area of green may
lie beside o smoll area of yellow, or vice verso,
or the guantities of yellow and green may be equal.

5 In effects due fo simultenecus contrast.

The contents of this section have brought us to
a crifical point in the process of artistic ereabion.
Perception and experience may be keen, but unless
the proper besic group is selected from the folality
of colors at the cutset, the final effect of the work

Matlisse's skelch, Fig, 36, illustrotes his practice
of orgonizing his colors in advance. He himself
wrote, "Given a correct fundamental aftituds, it
would turn out thot the procedure of meking a
picture is no less logical than that of building o
house. The humeon aspect need not be considered.
One has it or not; if one hos it, it will show up in
the work anyway.”

The following are some examples which show
how expressive valvees of colors hove been utilized
by painters.

In the Basle Art Mussum there are some
paintings by Keonrad Witz. They differ sharply
in coloration, and bring out the expressions we
have ascribed to the vorious hues. Witz is one of
these painters who are objectively precise in their
use of color, rather than subjectively biased.

One of these paintings is "Coesar and Anki-
pater.” Coesar hos summoned his eccused general
to give an occount of himself. Anfipater is excitedly
protesting his innocence. His goping clook s
glowing hot red-orange, like fever, while Coesar,
in the consciousness of his authority, wears o cold,
dark blue-green, This icy color is highly effective
becouse the throne on which Coesar is sitting
ancloses the chill of his reserve in complementary
red-orenge. The gold border of the hlue-green
mantle is painted in yellow ond black, the yellow
striking sharp and harel, like the words of Caesar.

Another subject, “Dovid ond Abishai,” shows
Davied Jing in royal purple ogoinst o comple-

is jeopardized, Therefore, subconscious | phi
intuitive thought ond positive knowledge should
alwoys funchion together, enabling us to choose
oppropriately from the multiplicity of means
avaoilable.

mentary green, receiving o gift from the respecifully
kneeling Abishai, The effect of the picture is
extremely colm, Dovid's vertical figure being in
eguilibrium with the harizontal green.
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Plate XXV

Konrad Witz, 14
The Synogogue
Basle, Kur

tmuseum

Konrod Witz eloborated two distinct compo-
nents of pictorial design in his paintings.

In the first place, he chose to give each subj

an op ate ond unmistokable expression by

means of coloration. He used color as the vehicle
for ideational content, Each of his pictures is there-

fore consiructed on o particular chord proper to it
olone

In the second place, Witz's
place the expressively colored figures in perspective
space. This space pr

later paintings

sents maony onfitheses of

direction. The orchitecture is rendered in perspec-
tive down to minute details, and modeled in dull,
neutral tints and shades. The luminous colers of the
people in these scenes are what lends his work its
c features. The representation of people
clso exhibite plastic elements. Folds of gorments
are often foshioned to give on effect of obstraoct
texture.

In this painting, Witz ascribes o yellow dress
to the Synegogue personifiec
tolds parallel the architecture, The lady is standing
in & space of dork gray, the open door of which
discloses o blue-g

characte

os a woman, The

n depth. In her right orm she
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bears two Tables of the Law, and her left hand

holds o broken stoff. The yellow of her dress

symbaolizes the rationo
sophicol learning of the Jews. Contrast of
yellow with the dark groy bockground impaorts o
special expression to the yellow. In the illuminated

part of the dress, the yellow is modulated with g

e modula-

violet tones of a similar brillisnce. T
tions transform the yellow into a living, vibrant

chord of simlutaneous resenance. Witz develops the

shodow tones in the worm red-oronge of t

sl es, This red-orange is complementary to

lve-green through the door, The staff is broken
back ot the point where it reaches the doorway.
The Synogogue oppears to intend
threshald, but her staff is broken: she cannot
advance the banner cnd leod the people into the
aipiration

pass the

Land of Promise, symbaolized as a distan
by the blue-green color. The scarcely visible veil
before her eyes ond the tablets held in her arm
symbol

The gray-brown background colars, the yellow,
res, intensify the

ize blind veneration of law.

red-orange ond blue-green mixt

tragic, melanchaly expressian of the work




Plate XXVI

Pieter Bruegel the Elder, 1525 - 156%;
Paroble of the Blind Men.

Moples, Museo Nazienale

From the upper left of the picture, @ procession
of six bl
right. They stogger along in three groups of two.

men declines diogonally ta the lower

The foremost man, clready fallen, motches the
colars of woler ond soil. Only his white-stockinged
shins thrust forth, forming o friplet with the white
leg of the second in line, and related to his white
cap ond the clear view through the tree imme-
diately above. The falling second man's red-violet
sleeve is offracted to the purple of the fallen man's
vest, and the assaciation is pulling him down. The
light blue-violet of his tobard together with the
white of cap and legs supports a chill, deathly
expression. Piety (violet) proved useless to the blind
fool with the cop; he fell into the ditch with the
leader

The next group, the third and the fourth blind

man, is highly ogital with rhythms of flapping
fabrics and excited gestures. The third man, in dim

blue-gray under a light gray cape, matching the
shades of the church in the background, is extending
his left arm forward, and the hand, holding the
staff, is perpendiculorly beneath the steeple, as if
belancing it. His lost e ed at the church;
ta no avail, He see: nothing, helds an by the
stick of Mumber Two, tumbling before him. He is a

es are
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devout egotist, well provided with all things
needful.

The fourth is losing hold of his falling staff
ond hopefully [green jocket) grasping the shoulder
of the third. His jocket and purple stockings connect
him to the colers of the first man, and his gray-
vielet clook to the second. He courts the same
disaster as the leaders.

The dark blue-groy clook of Mumber Five
divides the middle pair fram the last. He is hesitant,
dependent and superstihious (blue-gray); he hos o
rosary with crucifix about the neck. His purple
jerkin, ogain, connects him with the first and fourth,
The sixth and last is merely stout, dull and simple
The color of his outer garment blends wholly with
the sheen of the ditch water at the lower left. He
may foll anywhere,

This sarry train, in its shadewless incorpareality,
has a ghostly, unreal effect. The light violet/'gray.

blue-groy/white coloration with the complementary
ocher of the earth, the purple with the green, is
quite unusug! with Bruegel, whose other paintings
never use trogic light wielet ond blue-gray so
prominently. To us this means that Bruegel chose
the colors for the sake of their expressive values




Plate XXVII
Mathias Grinewald, 1475:80 - 1528;
Resurrection and Transfiguration of Jesus,

from the lsenheim altarpicce

Colmar, Unterlinden Museum

Gril

candor and

clarity, He

exploded a pts of coloration,

m. Each scene
both ferm and
: scenes were occessible to view
r o5 o whole,
nunity
present, As exhibited fodoy, the panels

was most shorply individuclized in

color. Whe

1 groups of the o

in the Coor

o spiritual cohesion and o ce

were
are viewed

and no nter-

individually in successio

strong

t. Each beholder

affast ‘for

form any outward,

nimself

in favor of a true

ticular

choracterization of p

ond

esurrection

Transfiguration compasition begins at the

lower left with the hond sword of o watchme

which s

transverze fo his person,
antrast. This figure appears parallel
The

to the

rhythmically

turned in b
to the picture
racumbent, trar

walchman s

extending into

the fore s group is a horizental
sarcoph tchman's night foot, &
ather ght area beside it, points back to the

third, kr ol iman, bewing himeelf forward
Behind him kneels a fou n counfermovemen
with the third. The entire lower portion of
picture is fill aith shorply contrasting mos

Asto ¢ see on isolated strong yell n
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the clothes first watchman, the se

the
watchman flaming patck
n the
5 in the helmet of the first

|
[:

surcophogus red-orange

es of red

e gleam

left corner finds counter-

sword hilt

otchman and the
of the third wotchman, These th
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n the direction of depth, The hand on
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brown rogk

4

ture plane by the mighty, cross-laid, red

Grinewald unfolds the whe meta-

e pall and

physical power of the color universe in

oura, From the dull, earthy derk-red of the

man, he picks out the complementary light-greer
kering shroud, ond thence pao
blue, blue.v
. oand ar

nous, The |
cont

It is all or

its most lur

orange pink of the aeura

complementary ice-blue circlet mighty

nelusive cherd, beginning almost color

then swelling and soaring heavenward




COMPOSITION

To compose in color means fo juxtapose twe
or mere calors in such @ way that they jointly
produce o distinct and distinctive expression. The
selection of hues, their relative situation, their
locations and orientations within the composition,
their configurations or simultoneous patterns, their
extensions and their contrast relationship, are
decisive factors of expression.

The subject of color composition is so many-
faceted that we shall only be able to suggest some
of the basic ideas.

Some of the resources for harmonious compo-
sition were discussed in the section on haormony.
In interpreting the expressive properties of colors
{section on color expression), we hove tried to state
concrete conditions ond requirements for  the
genesis of one characteristic expression ar encther.
The purpose to be served by meons of colors must
govern their selection,

It is an essentiol point that the effect of o color
is determined by its situation relofive o accompany-
ing colers. A celor is always to be seen in relation
to its surroundings.

In Figs. 162 and 163, yellow and green are each
associoted with four colors of the same brillianee;
light-derk contrast has been eliminated,

In Fig. 162, blue-viclet and red-violet, nearly
complementary to yellow, cre the most intense,
while green and light aronge, neighbors fo yellow
in the spectrum, are comparatively inactive,

In Fig. 163, the most intense is red, the com-
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plementory of green, while blue-green and yellow-
green, the tertiary derivatives of green, are feeble.

The farther o hue is remeved from a given hue
in the coler circle, the greater its power of contrast.

However, the value and importance of a color
in the picture are not determined by the accom-
panying colors alone. Quality and quantity of
extension are contributing factors.

Thus the placement and direction of colors is
important in picterigl compesition. Blue behoves
differently, at the tap, bottem, left or right of the
field. Low blue is heavy, high blue is light. Dark red
at the fop octs as o heavy, impending weight; at
the bottem, os o stable matter of foct. Yellow gives
an effect of weightlessness at the tep, and of
copfive buoyoncy ot the bottom,

To bring about a balance of calor distribution
is one of the most important cims of compasition
As the fulcrum is necessary ta the beam of a pair
of scales in order to sustoin equilibrium, so the
vertical axis of equilibrium is essential in a painting.
The weights of coler areas act an either side of
that axis.

In seeking to decide the values of “left” and
“right” in @ picture, we think first of the human
body. The left side is ordinarily the meore passive,
the right connoting activity. Right tends onward and
vpward, while left draws backwerd and dewnward.
Many paintings begin with accents af the lower left,
the movement running lowards the upper right
The movement from upper left to lawer right in
Bruegel's “Parable of the Blind Men,” Plate XXVI,
is provocative becouse it runs counter to our habit
of looking ot o picture, If the blind men were
passing frem upper right to lower left, we should
be tempted to see them in an ascending sequence,
and the experession of falling would be lost. This
con easily be verified by projecting o laterally
inverted image of the picture.
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It may be that my notion of right and left is
not valid fer left-handed observers. It would also
be of value to inquire whether peoples who write
ond read from right to left or from the top down
experience these values correspondingly.

Each of the several possible directions in the
field of a painting — horizental, vertical, diagonal,
cireular, or eombinations of these — has its peculiar
expression. “Horizontol” denotes weight, distance,
breadth. “Vertieal,” the strongest antithesis to
horizontal, denotes lightness, height ond depth.
The two directions together give an effect of areq,
a feeling of equilibrium, solidity and material
hardness. A strong accent occurs where horizental
and vertical intersect

“Diagonal” directions generate movement and
lead into the depth of the picture, In Grinewald's
“Resurrection,” the diogeonal metion of the shroud
threws the goze frem the harizontal foreground
up to the perfection of the area,

Painters of the Borogue period used diogonals
in their murals to produce perspective illusions. El
Greco, Liss end Maoulpertsch, who developsd the
expressive moment of their paintings out of
directional contrasts of forms and colors, preferred
diogonal erientation.

Chinese painters hove mode conscious vse of
diogonal movement along with vertical axes to lead
the eye into the depth of a landscape, the disge-
nals often vanishing in misty distance.

The Cubists used diagonal erientation and
triangular forms quite differently, to intensify an
effect of plostic relief.

“Cireular” ferms have a concentrating effect,
while at the same time preducing o feeling of
movement. We recall Charenton's “Cerenation of

the Virgin," Plate |1, The compasifion of the cen:
structure is circular. Mary's heod is the centfer
the lorge circle, cancantrating the action upen
caoronation,

Another excellent example of circular mavem:
is the treatment of the cloud formations in /
dorfer's “Victory of Alexander.” They repect
intensify the excitement of the battle scene.

Two or more colors can move in either like
contrary direction. The calor diagrams referre
below only represent the principal celor or
tations. They are not intended as analyses o
paintings.

Fig. 144 shows three colors ploced side-by
horizentally, An example of such a composit
Cézanne's landscape in Plate XV. The brown-.
the green and blue planes, are harizental
various orange patches in the green planc
likewise horizontally oriented. This directio
gives the landscape its expression of great exp

Fig. 164 viewed sidewise shows three colo
vertical arrangement, Thus in the Picasso shill
Plate ¥Il, the principal blue form ond the &
ond white surfaces are verfically poralle
principal figures in El Greco's “Stripping of Chii
Pate XVII, define the vertical in purple, yellow and
blue-gray.

The exercise of Fig. 165 shows red, blue and
yellow horizontally, ond green vertically, This
of contrasts produces intersections which become
points of rest,

Plate |, fram the *Apecelypse de Saint Sever”
shows background horizentals of red, blue and
yellow, intersected by the erect figures in red, blue
and green,
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“The Synogogue™ by Konrad Witz, Plate X

it another example of clearly contrasting horizo

tols and wverticals, The red sleeves and banner «
horizantal, while the blue-green ope
door and the yellow garment ore vertical.
Many of Tition's poinfings modulote the
liance of colors in harizontal and vertical direct
This distribution of light and dark hos fhere
been referred to as “Tition's fermulo.” Figures
infroduced in diogonal or circular moven

Fig. 167.

In Seurat’s "La Grande Jatte,” Plate XXIII
dark shodow below is diogenal, whereas the
of the folicge emphosizes the honzontal
vertical figures are in contrast with these
tations; Fig. 166,

In Ven Gogh's “Café ot Evening.” Plofe
yellow and orange are set off from blue and

horizontally, verfically and diagonally; Fig

Human visian is such thet we tend fo jo
to like, ond see them jointly. The likeness m

, ftextures or accents. D
form:

of colors, areas, sho

observation, o visval “configuration”
call this configuration o simultaneous pattern

it results frem the presented relations of like
without being itself materially present.

Fig. 170 shows two simultaneous potls
generated with two sizes of areas ond diffe
colors,

Fig. 171 illustrotes how the eye tends fo ¢
colors together, and how eral simultar
patterns may coexist when the colors are many
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yellow patches form a triongle, the red palches
a square, and the blue patches a simultaneous
pentogen, The effect of compesition depends en
the forms, features, directions ond spacing of
simultonecus patterns. All simultonecus patterns
present should occupy o distinctive situation relative
to each other.

The fact that likenesses generole simultaneous
potterns is o principle of order and articulation.
Just as humon society is adiculated into relation-
ships of blood, opinion or status, so relationships
ore the source of order and clear intelligibility in
a picture. A model compesition in this sense is
Cézanne’s “Apples and Oranges,” Plate XII

In Paul Klee's “Magic Fish,” Plate XXI, wa find
two striking configurations. The large, nearly square
configuration lends the picture a static purchase;
its right and left sides serve os axes obout which
the several forms are grouped. The narrow
rectongular configuration in the centerline of the
picture brockets the group of fish. Without these
organizing configurations, the composition would
be o chaos of forms; Fig. 169

Another way to achieve order in o picture is lo
orgonize light and dork or cold ond worm color
groups into well-defined oreos and mosses. Cleor
end distinet errangement and distribution of the
principal contrasts is essentiol to good composition

A most important element of order is codirec-
tionality or paralielism. This can be used to inter-
connect complexes of very different kinds

When colors are used as mosses or areas, they
con be intensified by the device known os
“displocement.” In Fig. 172, red and green ore
presented in two masses. The red is shifted towards

¢ |

green, ond the green towards red. Care must be
taken thet displacamants de not disintagrate unified
masses or oreos and destroy the basic conception
An  impressiva  exomple of displacement s
Cezanne's “Lo Montogne Ste-Victoire,” FPlate XV

An important consideration is whether a color
farm shall be statically fixed in effeci, or dynomic,
free-floating. In Fig. 173, the blue form is free-
floating ond detached. In Fig. 174, the same form
is fixed 1o the adge of the picture of the left and
right, It might instead have been fixed to the top
and bottom, or to the top only. This sort of ottoch-
ment has been cclled “permeation”™ by a form or
color, In murals, this permeation is very useful for
stahbilizing the composition, It is especially opparent
as a principle of cempasition in Giofto's frescoes
Much the same stabilization can be achieved by
emphasizing o verticel or horizontal within the
interior of on unotioched form. The verfical or
horizontel eonnects with the boundaries of the
picture by parallelism, giving o feeling of stofic
solidity. Pictures constructed in this way seem like
self-contained universes. But when such isolation
from the surroundings is not wonted, and the
painting is fo be connected to the world outs

and to the infinity of forms and colors, then the
boundary must not be occentuated, and the compo-
sition should be in a high degree non-directional
and fremeless. A good example is Monet's "Houses

of Parliament in Fog,” Plate XI. Some Tachiste
I

paintings also exemplify the principle
Many different resources of color composition

have been suggested. In the execution of o

pictericl idea, however, the flow of intuition should
not be demmed up by rigid prescription
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Plate XXVII

Neroccio di Bartolommeo, 1447 - 1500
Sermon of St. Bernard

Siena, Polozze Publico

This Sienese color composition is most instructive
os on example of the significance of directional
antitheses in composition, which it conspicuously
illustrates. Red permeates horizontally; i is the
field in which blue and white cre interspersed.
Diogonal biue and green lead to the viclet centar.
Violet is the composite of red and blve, The gold-
brown clad saint stands before this violet bock-
ground. Red, blue and violet proclaim that he is
preaching of socred and profane love. Violet and
blee lend an ofmosphere of simple foith, and white,
=ssed, Despite the loving,

the color of purity, is s

genile discourse, the heods of some youths and
maidens, and no doubt their hearts too, are turned
towords each other, ond seem more occupied by
temporal offections, The red of their dress is
brightenad here and there lo eorthy red-orange
on the dois are singly emphesized
as personoges in compoct color

shapes, whereas the kneeling men and women are
represented en masse. No isolated individuals stand
out; the multitude is resclved into insubstantial color
pofches or petterns. Even the self-conscious, super-
cilious young bystander of the right is distinguished
anly by his light brocade robe.

The few distinct hues in the picture carry great
power of expression. Natural forms are transmuted
inte quosi-obitract pictonial forms. The manner in
which the celor shap stemafically *dematerio
lize™ the shopes of objects testifies to graat contra-

puntal skill ond wise command of plastic resources.
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POSTSCRIPT

In this book | hove tried to build @ servicechle
conveyance in which the color arfist may fravel a
longish distonce wpen his way. Yet this will be no
easy pilgrimege. The route is fixed by the inex-
oreble lows of coler,

These lows shine forth in the roinbow, and ere
discernible in the arlificiolly constructed color
sphere, extending and enlorging the pure hues and
their mixtures inta the polar regions of block and
white.

Black, with its profound chscurity, is necessary
in order to sel the beoms of colored light in a
dimension suitable to them. The bright rediance of
white is necessory, lending the colors its material
strength,

Between black and white, thers throbs the
universe of chromatic phenamena. Se long os colors
are bound to the world of objscts, we con perceive
them ond recognize their relationships; their inner
essence remains concealed from our understanding,
and must be grosped intuitively. Hence rules ond
formuloe con be no more than signposts on the
way 1o color fulfillment in art.

In his Trotato della Pitturo, which sets up @
formideble array of rules for painters, Leonordo
remarks, “Didst thou otlempt to create by e,
thou shouldst occomplish nought, but devise only
confusion,” Thus he relieved his readers once more
of the encumbrance of knowledge, and encouroged
them to follaw their infuition.

It is not the means of expression and represen-
tation that count in art, but the individual in his
identity and humanity, First comes the cultivation
and creation of the individuol; then the individual
can create.

The serious study of colors is an excellent means
to the cultivation of human beings, for it leads to
a percaption of inner necessities, To grosp these
is to experience the eternol low of all natural
generation; to recognize necessity is fo surrender
self-will and serve the Creator — lo become Man.

In this book, | have discussed o number of
masterpieces of painting ond tried te discover
their hidden meanings. | chose old masters chiefly,
because many readers moy be familior with the
originals. But the color principles they illustrate
are fimeless, and os valid tedoy os they ever were.

Whoever sees only the subjective and the
symbolic content in the paintings of Francesco,
Rembrondt, Bruegel, Cézanne, and other mosters
old and new, to him the gates are closed upon their
artistic power ond beouty. The end and aim of all
arfistic endeavor is liberafion of the spiritual
essence of form and color and its release from
imprisonmant in the world of object. It is from this
aspiration thet non-objective ort has orisen, The
world we live in today is unlike that known to man
in 1560, or 1860. Our world is foshioned by
contrivance. We build machines whose meaning
lies in their function. Machines are not symbols of
ideas, but embodiments of purposeful thought,

Even pictures, today, are not symbolic, They
have their roison d'étre in themselves, in their forms
and colors, The painter uses areos and colers for his
own projection; the necessory life force flows from
himself. He fashions his experience under the
guidance of intuition, or inspiration

However painting may evelve, color will remain
its prime material.
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SOURCES OF PAINTINGS,
PHOTOGRAPHS
AND REPRODUCTIONS

Plate | |Page 39|

From manuscript “Apocolypse de Soint Sever®
Service Photegraphigue,

Bikliotheque Nationale, Paris

Plate 11 [Page 41}
Enguerrand Charonton: “Coronation of the Virgin®
Musée de | Hospice de Villeneuve-les-Avignon
Phetegraphie Giraudon, Paris VI

Plate 111 (Page 43)

Frem manuseript “Les Tres Riches Heures du Due
de Berry®

Musée Condé, Chantilly

Etoblissements Braun & Cie., Mulhouse

Plate IV [Page 45)

Piet Mondrian; "Composition 1928°

Mart Stam Collection, Amsterdam

Fram 1959 Art Colender, Verlog Woldemer Klein,
Baden-Bodan

Plate V [Poge 59}

Francisco Zurbaran: “Llemons, Oronges and Rose”
Coll, A, Contini-Bonocessi, Florence

Photegroph by André Held, Ecublens, Lausanne

Plate VI [Page 41)

Rembrandt: “Maon in Golden Helmet”

Stiftung Steatliche Museen [Gemaldegalerie), Barlin
Etablissements Breun & Cie,, Mulhouse

Plate VIl (Page 63)

Pablo Picasse: *Guitar on Mantelpiece”

Privately owned

Etablissements Breun & Cie., Mulhouse

i€ 1973, Copyright by SPADEM, Peris, and COSMO-
PRESS, Genava

Plate VIl {Page £9)
“La Belle Verriére”, Chartres
Photogrophie Giraudon, Paris

Plate IX (Poge 71)

Mathies Grinewald: “lsenheim altarpiece”
detail

Muséz d Untarlinden, Celmar
Etablissements Broun & Cie,, Mulhouse

Plate ¥ {Page 73)

Auguste Renoir: "Le Moulin de lo Galette”

detail

Musée Nohonal du Louvre (Je de Poume et
Orangerie), Poris

Etoblissements Braun & Cie,, Mulhouse

€ 1973, Copyright by SPADEM, Paris, and COSMO-
Press, Geneva

Plate X1 (Page 74)

Cloude Monet: “Houses of Parlioment in Fog”
Musée National du Louvre {Jeu de Poume et
Orangerie}, Paris

SCALA, Istituto Fotografico Editoriale, Antella
(Firenze)

€ 1973, Copyright by SPADEM, Poris, end COSMO-
PRESS, Geneva

Plate X (Poge 77)

Paul Cézanne: "Apples ond Oronges™
Musée Neational du Louvre (Jay de Paume et
Orangerie), Paris

Etablissements Broun & Cie., Mulhouse

Plate Xlil (Poge 81}

Jan van Eyck: “Mad of the Ch llor Rolin®

Musée National du Louvre, Paris
Efoblissements Braun & Cie., Mulhouse

Plate X|V (Page 83)

Piera della Francesco: “Solomon Receiving the
Queen of Sheba”

Son Francesco, Arezzo

SCALA, Istituto Fotografico Editoriale, Antello
(Firenze)

Plate XV |Poge B5)

Poul Cézanne: “Lo Moniogne Ste-Victoire”
Museum of Art, Philadelphia
Etoblissements Braun & Cie., Mulhouse

Plate XVI (Page 91)

Fram manuscript “Apocalypse de Saint Sever”
Service Photographique,

Bibliotheque Nationale, Paris

Plate XVI| [Poge 93)

El Greco: “Stripping of Christ”
Alte Pinokothek, Munich
Photograph by Blavel, Munich

Plate XVIII [Page 95)

Vincent van Gogh: *Café at Evening”
Rijksmuseum Krdller-Miller, Ctterloo
Etablissements Braun & Cie,, Mulhouse

Plate XIX (Page 99)
Georges de la Tour: "Newborn Babe™
Musée de Rennes

Plate XX [Page 101}

Henri Matisse: “Le Piano”

© 1573, Copyright SPADEM, Paris, ond COSMO-
PRESS, Geneva

Museum of Modern Arl, New Yark

Etoblissements Braun & Cie, Mulhouse

Plate XXI (Poge 103}

Poul Klee| "Magic Fish”

£ 1973, Copynight by COSMOPRESS, Geneva
Arensherg Collection, M v of Art, Philadelphi
Etoblissements Broun & Cie , Mulhouse

Plate XXI! [Page 109)

Pieter Bruegel the Elder: “Landscape with Fall of
learus”

SCALA, Istitute Fotografico Editeriale, Antella
(Firenze)

Musées Royoux des Beoux Arts, Brussels

Plate XXl (Poge 113)

Georges Seurof: “Un Dimonche & lo Grande Jatie®
prefiminary study

Metropolitan Museum of Ard, New York
Etablissemants Broun & Cie., Mulhouse

Plote XXIV [Page 12%)

Dominigue Ingres: "Reclining Odalisqua®
Musée National du Louvre, Paris
Eroblissements Broun & Cie., Mulhouse

Plote XXV (Page 139)

Konrod Witz; “The Synogogue”
Kunstmuseum Basle

Colorphoto Hinz, Basle

Plate XXV| (Poge 141}

Pieter Bruegel the Elder: “Porable of the Blind Men*®
Muszo e Gollerie Mozionali di Capodimonts,
Moples

SCALA, Istituto Fotogrefico Editeriole, Antella
[Firenze)

Plate XXVII (Page 143)

Mathias Grinewald: “lsenheim altorpiece”
detail

Musée d'Unterlinden, Colmar
Etoblissements Broun & Cie., Mulhouse

Plate XXVIIl (Page 151)
Meroccio di Berfolommeo: “Sermon of 5t Bernard®

Museo Civico (Polozzo Publico), Siena
From “Les Primitifs Siennais,” by Enze Carli,
Les Editiens Broun et Cie,, Mulhouse and Paris

Fig. 36 (Page 33)

Henri Matisse: Sketch for “Nature Morte oux
Roses de No#l et aux Soxifroges™

From “Verve,"” Yol I¥, No, 13

@ 1973, Copyright by SPADEM, Peris, and COSMO-

PRESS, Geneva

Fig. 54 (Page 50
Lieng K ai: “Li Pa”
National Museum, Tokyo

Fig. 55 (Page 50)
Sesshi: “Hoboun Sensui” |Landscope in Hoboun
Technigue)

Detail

National Museum, Tekyo

Fig. 56 [Page 51}
Rembrandt: *Foust”
Etablissements Broun & Cie., Mulhoyse

Fig. 57 [Page 52)
Georges Seurat: "Le Moevd"
Etablissements Broun & Cie, Mulhouse
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