CHAPTER 1

ART AND NATURE

F art implies selectivity skill and organization, ascertainable principles must
underly it. Once such principles are discovered and formulated, works of art
may be produced by scientific synthesis. There is a common misunderstanding
about the freedom of an artist as it relates to self-expression. No artist is really
free. He is subjected to the influences of his immediate surroundings in the
manner of execution, and confined to the material media at his hand. If an artist
were truly free, he would speak his own individual language. In reality, he
speaks only the language of his immediate geographical and historical boundaries.
There is no artist known who, being born in Paris, can express himself spontane-
ously in the medium of Chinese 4th century A.D., nor is there any composer,
born and reared in Vienna, who possesses an inborn mastery of the Javanese
gamelan.!

The key to real freedom and emancipation from local dependence is through
scientific method. Authors, painters and composers have exercised their imagi-
nations from time immemorial. And yet can any of their most daring dreams
compare with what science offers us today? Man has always flown in his dreams;
nevertheless, these never satisfied his urge for ‘‘real’”’ flight. Since antiquity, a
number of myths has persisted of man’s attempts to fly by means of artificial
wings. Such flights have always failed. Let this be a lesson to artists. We
cannot liberate ourselves by imitating a bird. The real way to freedom lies in
the discovery and mastery of the principles of flight. Creation directly from
principles, and not through the imitation of appearances, is the real way to free-
dom for an artist. Originality is the product of knowledge, not guesswork.
Scientific method in the arts provides an inconceivable number of ideas, technical
ease, perfection, and, ultimately, a feeling of real freedom, satisfaction and
accomplishment.

My life-long study, research, and accomplishments as a creative artist have
been devoted to a search for facts pertaining to the arts. As a result of this work
I have succeeded in evolving a scientific theory of the arts. The entire system
emphasizes three main branches?:

1. The Semantics of Esthetic Expression
2. The Theory of Regularity and Coordination
3. The Technology of Art Production

1The gamelan (or gamelang) is a primitive type
of orchestra, native to Java, and consisting of an
instrument which resembles our xylophone, and
several small buffalo hide drums, which are strum-
med rather than struck with the fingers. (Ed.)

3The Theory of Regularity and Coordination is
Part II of the present work. The Technology of
Art Production is Part II1I. Materials relating to
The Semantics of Esthetic Expression will be found

in Part I, particularly Chapter 5. The reader is
also referred to The Schillinger System of Musical
Composition, which offers basic'ideas in Book XI,
pp. 1410-1477. Although the last-mentioned
pages deal with the ‘“Semantic Basis of Music,"’
they present fundamental aspects of the relation-
ship between expression and geometrical forms,
emotional patterns and spatial configurations.
(Ed.)



4 SCIENCE AND ESTHETICS

The Semantics of Esthetic Expression deals with the relationship between
form and sensation, and with the associational potential of form, thus establish-
ing the meaning of esthetic perception. The Theory of Regularity and Coordina-
tion discloses the basic principles of creatorship. The Technology of Art Production
embraces all details pertaining to the analysis and synthesis of works of art in
individual and combined media. The second branch is more voluminous than
the other two combined, and requires years of study.

This theory of art is not limited to the conventional forms but embraces all
the possible forms that can be evolved in space and time, and perceived through
the organs of sensation. In addition to individual art-forms, it discloses all the
possible compound art-forms, and all forms of technique that make possible
the transformation of individual art-forms into compound ones.

According to this theory, art is determined as a logical system in the Carte-
sian and Einsteinian manner3, 7.e., as a system of correlated parameters (measur-
ing lines). A work of art may be adequately expressed by means of graphs afford-
ing both analysis and synthesis. Each individual graph may express a special
art component (such as pitch in sound, hue in color, etc.) in relation to time.

The laws of rhythm, formulated in this theory as general esthetic laws, are
based on two fundamental processes:

(1) the generation of harmonic groups through interference4:

(2) the variation of harmonic groups through combinatory and involution-

ary techniques.

Certain conclusions drawn concerning the esthetic properties of art phe-
nomena coincide with discoveries made concerning the harmonic structure of
crystals (Goldschmidt, Whitlock) and the properties of tangent trajectories
(Kasner). This can only mean that:

(1) either there are general laws of the empirical universe in which esthetic

realities take their place among the physical; or

(2) our method of mathematical deduction, being limited by the laws of

its own logic, cannot be divorced from the object analyzed.

In either case, we are bound to cancel the line of demarcation between
esthetic and physical realities. The history of art may thereupon be described
in the following form:

(1) Nature produces physical phenomena, which reveal an esthetic har-
mony to us; this harmony is the result of periodic and combinatory
processes; esthetic actualities embody mathematical logic. This is the
pre-esthetic, natural (physical, chemical, biological) period of art crea-
tion.

3The distinction implied here relates to the num-
ber.of coordinates required to represent the differ-
ent art forms. In Chapter 1, Continuum, of Part
II, Schillinger classifies the individual art forms
into eighteen groups depending on the sense or-
gans they affect. Each art requires a system
of special components (light, sound, mass, or sur-
face, etc.) to represent it and from one to four
general components (time = x4, space = xi, Xa,
xs). The Cartesian system, as distinguished

from the Einsteinian, involves only two coordi-
nates. (Ed.)

4The concept of interference is pivotal in Schil-
linger’s approach to the arts. Arising from phe-
nomena observed in all fields of wave motion, it
refers to the coincidence of two waves which
results in a new summary wave. This concept
(and a graphic technique based on it) is developed
in detail in Chapter 3, Periodicity, of Part 1I,
and exemplified in Appendix A. (Ed.)
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(2) Man recreates esthetic realities by reproducing the appearance of the
physical realities through his own body, or through a material at his
command; this process of reproduction involves mathematical logic,
regardless of whether the artist is conscious of it or not; imitating nature
in a material medium, he expresses the laws of mathematical logic
through his sensory experience; this is the intuitive period of art creation.

(3) Becoming more and more conscious in the course of his evolution, man
begins to create directly from principles; with developments in the
technique of handling material art media (special components) and the
rhythm of the composition as a whole (general components: time,
space), man is enabled to choose the desired product and allow the
machine to do the rest; this is the rational and functional period of art
creation.

Thus, the evolution of art falls into a closed system. An esthetic reality may be
either a natural product, a product of human creative intuition, or a product of
scientific synthesis, realized through computation by mathematical logic. In
actuality, all three aspects coexist in perpetual interaction.

Every work of art conceived and executed by man is a modified (often merely
reflected) counterpart of actuality. Music, for example, is a man-made illusion
of actuality, and so is every art. Music is merely a mechanism simulating organic
existence. Music makes one believe it is alive because it moves and acts like
living macter. Even Aristotle had observed that ‘rhythms and melodies are
movements as much as they are actions.”” The common belief that ‘“music is
emotional’’ has to be repudiated as a primeval animism, which still survives
in the confused psyche of our contemporaries. This erroneous conception can
be easily justified as ‘“‘naive realism.”” Music appears emotional merely because
it moves—since everything that moves associates itself with life and living.
Actually, music is no more emotional than an automobile, locomotive or an air-
plane, which also move. Music is no more emotional than the Disney characters
that make us laugh, but whose actual form of existence is not organic, but me-
chanical (a strip of pictures drawn on celluloid and projected on a screen).

Everything that moves is a mechanism, and the science of motion is me-
chanics. The art of making music consists in arranging the motion of sounds
(pitch, volume, quality) in such a manner that they appear to be organic, alive.
The science of making music thus becomes the mechanics of musical sounds.
The technique of this science enables the art of music to serve its ultimate purpose:
the conveyance of musical ideas to the listener .

Nature is the source and supplies the media and the instruments of the arts.
The sources of the art of painting are the forms, the texture, and the coloring of
rainbows, sunsets, birds’ plumages, crystals, shells, plants, animal and human
bodies. Minerals, plants and vegetables are the media (pigments) while the sense
of vision is the instrument of that art.

Thunder, animal sounds, and the echo are as much the sources of music
as all the inorganic and organic forms that provide the structural patterns for
musical intonation and continuity. Lungs and vocal cords, reeds and animal
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skins, as well as electricity, are the media (sound-producing devices) of the art
of music; and the sense of hearing is the instrument of the art.

Natural forms originated as a necessity: as instruments for efficient exist-
ence. Multiplication of forms and images, through optical and acoustical reflex-
ion, and circumstantial mimicry, which provides aggressive and protective size,
offensive and defensive shape and coloring, constitute the first steps in the evolu-
tion of art forms. Deduction of esthetic norms, combined with imitation and
readjustment of appearances according to these norms, constitutes the succeeding
step—intentional mimicry. The final step in the evolution of the arts is the
scientific method of art production, whereby works of art are manufactured and
distributed according to definite specifications. This final step becomes possible
only after the laws of art have been disclosed.

Discovery of the laws of art has been an old dream of humanity. In the
I:-Ki, or Memorial Rites of the Ancient Chinese, we read: ‘“Music is intimately
connected with the essential relations of beings. Thus, to know sounds, but not
airs, is peculiar to birds and brute beasts; to know airs, but not music, is peculiar
to the common herd; to the wise alone it is reserved to understand music. That
is why sounds are studied to know airs, airs in order to know music, and music
to know how to rule.”

The science of art-making must be concerned with two fundamentals:

(1) the mechanics of pattern-making5; and
(2) the mechanics of reactions.6

A scientific theory of the arts must deal with the relationship that develops be-
tween works of art as they exist in their physical forms and emotional responses
as they exist in their psycho-physiological form, z.e., between the forms of excitors
and the forms of reaction. As long as an art-form manifests itself through a phys-
ical medium, and is perceived through an organ of sensation, memory and
associative orientation, it is a measurable quantity. Measurable quantities are
subject to the laws of mathematics. Thus, analysis of esthetic form requires
mathematical techniques, and the synthesis of forms (the realization of forms
in an art medium) requires the technique of engineering.

There is no reason why music or painting or poetry cannot be designed and
executed just as engines or bridges are. Today’s technical progress offers ample
evidence of the achievement possible through the method of engineering, i.e.,
through the method of expedient economy and efficiency. And if this method
has transformed the most daring dreams of yesterday into the actualities of today,
it can be equally successful in the field of art.

5The mechanics of pattern-making are described tionship between the forms of excitors and the
in Parts II and III of the present work. (Ed.) forms of emotional response, or the semantics of
$The mechanics of reactions refers to the rela- expression. See footnote 2 above. (Ed.)



CHAPTER 2

ART AND EVOLUTION

E usually think of art in terms of local dependence. Such an approach

produces many ‘‘connoisseurs’ and ‘‘experts.”” There is always some-
body who knows ‘‘everything’’ about Sappho, Duerer, Shakespeare, Cezanne, or
Surrealism. But as folk-wisdom suggests: ““One cannot see the woods for the
trees.”” What we want to know is art’s fatal history, its morphology.

If we possessed some reliable information concerning the mechanics of fate,
it might offer a definite clue to the solution of our problem. But as we have no
such knowledge, we must be satisfied with the only reliable kind of information
we can gather in any field—that achieved through application of scientific method.
But scientific method furnishes only one kind of information on any object: the
knowledge gathered from its behavior. What the object #s ultimately, what its
meaning is—we do not profess to know. But we may observe its actions and
draw logical conclusions after such observation.

If we could trace the original parent-forms of what we know as the arts
today, we might discover, through observation of these forms, evolutionary
tendencies as they manifest themselves in the behavior of such forms. Then by
further application of logic, we might reconstruct from such tendencies the
morphological image of the whole. Art history is too young to let us see the goal;
nevertheless, the evidence accumulated so far is sufficient to reveal some of its
tendencies.

If we had developed a science of events, a sort of fatal technology or “‘event-
ology,” then the destiny of the arts might be known to us. But today’s theoretical
sciences seem to be losing ground; a ‘“‘theory of uncertainty’’ usurps the place of
the theory of probability.

The pragmatic sciences, however, continue to function satisfactorily in the
fields in which they have been evolved. For example, knowledge of topography
permits us to locate a certain geographical point with any degree of precision re-
quired for practical purposes. But to locate an event in an evolutionary chain,
which is either finite or infinite, is quite a different matter. The subject of our
investigation is the morphology of creatorship, which should include all forms of
inventiveness, ¢.e., both the scientific and the artistic. This implies the necessity
of a ‘“‘general theory of regularity.” But up to now we have not had such a
theory; thus, we are unable to formulate the kind of regularity which controls the
appearance of new ideas in our world.

Professor Dirac, a British mathematician, suggested during the summer of
1937, that there are new numbers constantly appearing in the universe. We
know that the classical civilization of Europe did not possess the concept of a
million or billion. Even within the 10,000 limit, their expressions were extremely
cumbersome. Our laws of esthetics must necessarily be cumbersome for the

7
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present, as we have never had any general theory explaining esthetic theories as
an evolutionary group. Yet we are able to deduce a scientific theory of art-making
from the manifold of the art experiendes of past cultures.

The span of the human race is an insignificant episode in world history.
The span of the arts is only an insignificant episode in the history of the human
race. The Age of Mammals, grass and land forests is about one-tenth of the en-
tire period of life on our planet, starting with sea scorpions. Out of twenty mil-
lion years of the Cainozoic age, the human race starting with the pithecanthropus
erectus covers only about five hundred thousand years—that is, about one-for-
tieth of the whole period of existence of vertebrate mammals. According to re-
cent discoveries (1936), some signs of intentional design have been discovered
in the Himalayan region. These are supposed to go as far back as one hundred
thousand years ago. In other words, the earliest art traced so far spans not more
than one-fifth of the history of the human race. European art, if it is to be reck-
oned from the designs found in the caves of the early Heidelberg dwellers (Nean-
derthal Man), is about twenty-five thousand years old, or about one-fortieth of
the history of the human race.

The human race is confined to five senses and associative orientation. Art
forms are perceived through the five senses and stimulate associative impulses.
The senses impose limitations on art materials. The materials of the tonal art,
for example, are limited to low frequencies and low amplitudes. Amplitudes may
be magnified but the possible range of frequencies depends entirely on further
evolution of the sense of hearing. While the most developed organ of sensation
in the human race today is sight, the sensation of hearing is very limited as to
intensity and the range of frequencies. We do not hear anything beyond 18,000
vibrations per second. In dealing with higher frequencies, sound decreases in
volume; instead of increasing in pitch, it fades out, remaining on a certain high
pitch. Without electrical amplifiers, sound cannot be transmitted for any dis-
tance comparable with the distance covered by our vision. Ordinary human
speech cannot be heard even a mile away. The loudest symphony orchestra
playing outdoors and surrounded by silent areas for miles cannot be heard even
for a distance of five miles. Sound wave frequencies, from sixteen to about five
thousand, compose only an infinitesimal group within the range of all types of
wave mqtion—those producing colors, heat waves and various forms of radiation.

Art appears at first as a necessity. Ornamental tendencies develop much
later. Art will cease to exist when there is no need for it. The latest anthropo-
logical conclusions are that the mind develops to a much greater extent than the
organs of sensation to serve the ends of progress and evolution. Animals have
keener organs of sensation than ours because these are their tools for protection
and defense. A human being may be warned by a telegram about a coming dan-
ger. An animal has to rely entirely on its senses.

Though in our empirical existence we deal with a world crowded with matter,
the emptiness of the universe is beyond our imagination. Likewise, the quantity
of ‘““tonal matter’ is very limited in the sensory continuum. Forms of energy
transformed into matter are comparatively rare. Space saturated with matter
is analogous to time saturated with events. We live in a world crowded with
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events. The space-time continuum of music consists of the alternation of silence
and sounds. Soundless time empirically seems to be longer. Time saturated with
sound variations produces the opposite effect. Concentration of musical matter
in the time-space continuum is structural energy in sound. This means that the
flow of time as perceived in a musical composition speeds up or slows down in
direct relation to its structural constitution. A short musical composition con-
taining many recurrences becomes unbearable. Our esthetic experience tells us
that a short composition must sound longer in order to seem satisfactory and
complete. A long composition must produce an illusion of being considerably
shorter than its actual duration. These time sensations are common in our every-
day experiences. The lack of activity and events about us makes time move at a
slower pace than when we encounter a multitude of events. Moments of satis-
faction, pleasure and ecstasy always seem too short. Moments of boredom always
seem too long. Crowded events which assume simple periodic forms and do not
require active participation on our part, lead us to boredom, that is, to time
slowing down.

The mental growth of humanity, as revealed in scientific thinking, may be
stated as a tendency to unite seemingly different categories into a complex unity
into which previous concepts enter as component parts. The evolution of
thought is a process of synthesizing concepts. Creation from principles should
not be confused with imitation of appearances (mimicry).

It is time to admit that esthetic theories have failed in the analysis as well as
synthesis of art. These have been unsuccessful both in interpreting the nature
of art and in evolving a reliable method of composition. The artistic approach to
art has proved to be inadequate in solving the problem of creative experience.
An adequate method has to be found. But methodology is a scientific, not an
artistic development. The evolution of method is the ultimate goal of science.
Thus, science comes to the rescue of art. ‘“Esthetic qualities’’ can be detected
within art material, transformed into the geometrical relations of its components,
and finally into corresponding number values. The entire problem of art empha-
sizes three phases:

(1) Scientific (graph) method of recording a work of art! through its compo-
nents (in place of the present, inadequate systems of artistic notation),
which permits us to measure, to analyze, to draw conclusions, and to
deduce norms;

(2) Modification of a work of art through variation of its inherent geo-
metrical properties in a corresponding graph record;

(3) Production of a synthetic work of art from a system of number values,
transformed into geometrical relations, and, finally, into corresponding
components of art material.

Thus, science establishes a precedent for the development of an art theory as a
system satisfactory in any special case. Scientific method penetrates into another

In music, for example, the horizontal axis rep- axis represents pitch, with each square equivalent

resents note durations (each square may equal an to a semitone or a tone as the case may be. (Ed.)
eighth note, a sixteenth note, etc.) The vertical



10 SCIENCE AND ESTHETICS

realm of the unknown, and establishes premises for the analysis and synthesis
of art as creative experience.

Scientific laws, such as the law of gravity, make prediction possible. Art,
being an evolutionary group, must function through the laws of evolutionary
groups. The differentiation of art forms corresponds to differentiation of th=
senses. Structural and associative pattern-making is universal. Art forms con-
sist of structural as well as associative patterns. All evolutionary groups reveal the
tendency of acceleration. The evolution of the human race as well as of our
planet presents such evidence, and art is no exception to this law.

A structural evolutionary group may be expressed in the following concept
series: impetus — motion — inertia — balance — stabilization — crystallization
— deposition — disintegration (transformation). A pentacle in a starfish is a
pattern crystallized for efficient existence. An abstract pentacle (geometrical
pattern) becomes a source of new functional association, that is, it becomes the
symbol of a fighting unit (the Red Army). It involves geological and biological
as well as esthetic patterns. The appearance of new biological and esthetic pat-
terns is necessitated by readjustment. Pattern-making has its general source in
electro-chemical patterns of brain functioning.

According to Professor Barr, Yale anatomist, ‘‘Physiology becomes a branch
of electrical engineering’’ (1936). Thus, the geometry of thought becomes the
source of universal pattern-making. This bio-geometrical generator asserts
certain tendencies, which in turn produce certain configurations and certain colors.
Perhaps in the near future, we may learn that creative experiences are merely
geometrical projections of the electro-chemical patterns of thought on various
materials having sensory effects apon us.

The mysterious character of the prime number has always been a source of
fascination to primitive cultures. This is probably why such numbers have been
emphasized in the case of the Hindu (17), Javanese (5), and Siamese (7) musical
cultures. Our musical culture deals with the number 12—and all kinds of irrele-
vant reasons and excuses have been found for this choice. The real justification
for the value of 12 is its versatility with respect to division. It is the smallest
number up to 60 which contains so many divisors. Versatility in division and
other quantitative properties lead to greater combinatory variability. Theories
a posteriori are very characteristic forms of art theories in general. Offering
nothing in the analysis of the creative processes of art, such theories expose their
futility in the contention that a genius is above theories, and that his creativity
is free and does not conform to any laws or principles. This is the mythological
period of esthetics. In 2000 B.C. lightning was a revelation of divine power and
could not be explained in terms of human experience. Yet it was produced every
hour on schedule at the New York World Fair of 1939, and was offered as a form
of entertainment. There is less and less room for mystery and divinity so far
as the manipulation of material elements is concerned.



CHAPTER 3

MIMICRY, MAGIC AND ENGINEERING!

A. DEVELOPMENT OF ART

INTEGRATION of esthetic experience assumes the following evolutionary
cycle: mimicry (passive transformation), magic (active transformation), and
engineering (scientific transformation). We shall illustrate this proposition in
its application to a concrete art form.

The transformation of matter into energy and the transformation of a sensa-
tion into a concept find their analogues in the history of music. The development
of musical instruments and the performance of music, as well as the development
of the forms of musical composition and theories, follow a similar process of de-
materialization; from the first intentional sound-production by means of the
bodily organs, through the most elaborate material instruments (piano, organ),
finally, to dematerialized electronic instruments. From reliance upon the organs
(lungs, vocal cords, diaphragm, lips, fingers, arms, etc.) as the agents of perform-
ance, through utilization of electrical devices for the development of volume
and tone-quality, finally, to elimination of the performer. From unintentional
improvisation and imitation, through highly developed artistic creation, finally to
scientific creation and engineering with automatic production of music and elimi-
nation of the composer. From spontaneous forms induced by biological pattern-
making, through scholastic theories of rules and exceptions, finally to a scientific
theory dealing with laws of intentional creation, and developed in accordance
with general science: that is, from biological to mathematically logical patterns.

There are three fundamental periods in the history of musical instruments.
First: a mammal or a man uses the organs of his body, vocal cords, palms, wings,
etc. Second: man begins to utilize the objects of the surrounding world: cockle-
shells, horns, bamboo stems, etc. Through imitation of the appearances and
materials, he tries to reproduce similar instruments. It takes centuries, if not
millennia, to improve these crude forms offered by nature. Third: man discovers
scientific methods of sound production. At the early stage of this period, he tries
to utilize his physical knowledge of sound in order to improve existing instruments.
At a later period he learns to produce sounds directly from oscillatory sources,
such as electro-magnetic induction, interference in the electro-magnetic field, etc.
At the same time he tries to increase the area covered by sound production. He
develops ways and means of amplifying sound and of broadcasting.

B. EvoLuTiON OoF RHYTHMIC PATTERNS

All rhythmic patterns evolved by the human race, from prehistoric time

until now, do not exceed the 12/12 series: that is, twelve is the largest genetic
'The material contained in this chapter was printed by permission from the M. T. N. A.

presented in part before meetings of the Music Volume of Proceedings for 1937. (Ed.)
Teachers National Association in 1937. Tt is re-

11
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factor necessary to produce all the existing and known rhythmic patterns. Syn-
chronized simple periodic groups of different frequencies generate the original
unbalanced binomial, whose major genetic factor (generator), being the sum of
the binomial, becomes the determinant of the series. The interference of the
original binomial against its own converse generates a new resultant (which is a
trinomial)2.

Permutation of members of this group produces new derivative groups.
These derivative groups fall into synchronization with their own permutations
and produce the next interference group. The process follows in the same order
until one of the interference groups produces uniformity. From this point on,
the entire set of processes repeats all over again in the form of distributive
squares. Any further distributive involution group may be assumed as a limit.
The ultimate limit-group produces a hypothetical absolute uniformity. These
compound processes migrate from one series to another, often not developing
beyond the second power. The law of involution works in both coordinates, thus
producing simultaneous and sequent groups.

Transition from one series of patterns to another takes as long a period as
the growth and decline of a civilization. The evolution of chord structures took a
very short period as compared to the evolution from unison to chord structures.
It took about one hundred and fifty years to adopt a seventh-chord (tetrad)
after the fifth-chord (triad) was known for centuries. It took about fifty years
to adopt a ninth-chord (pentad) after the seventh-chord was assimilated. In
the last few decades, the art of music has evolved more varied chord structures
than in the entire past history of the human race.

While in the classical period of European history, the evolution of new mus-
ical systems did not occur more frequently than at intervals of a century, today
so many systems are being evolved every decade that even the slightest attempt
to apply them to the practice of musical composition would take a longer period
than the entire period of the history of the human race. There is a decided rate
of acceleration in all evolutionary processes. This applies to biological types
as well as esthetic types. Perhaps it took more than a million years from the
first sigh of the first mammal until the first intentional melody was devised. It
took perhaps a few millennia until polyphony was devised, while in our day there
are dozens of symphonies begun daily, each one trying to develop new experi-
mental or theoretical approaches.

When existing tuning systems seem to lose their freshness, composers search
for new intonations. Debussy was attracted by the Melanesian intonations
while Ravel tried to adapt Madagascar songs. The alert system-makers of today
offer quarter-tone and other devices. With all this immense raw material, a
system of esthetic utilization becomes more and more urgent. It is more essential
for the sake of esthetic efficiency to be able to manipulate in new ways two or
three familiar elements than to get lost in a rich and variegated group of new
elements that have not passed through our previous experience.

*The successive processes referred to in this
paragraph and in the succeeding paragraphs are
described in Part II, Chapter 3, Periodicity. (Ed.)
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C. BioLoGgY oF SOUND

We have already referred to motion as the source of pattern-making. Mus-
cular tension and release is one of the first sources of organic sound. Though
commonly unknown and generally repudiated when brought into a discussicn,
this fundamental aspect of musical semantics had already been known to Aris-
totle who referred to rhythms and melodious sequences as movements. Thisis the
first penetration into the true nature of musical language. Animal sound con-
tains all the components of tonal art: intensity, frequency and duration.

The biological factors of sound are:

1. Reaction of an organism to sound as a signal of movement.

2. Connection between increase and decrease in intensity of sound, and

analogous variations of intensity in the organism.

Movement itself is the first source of music: periodic vibrations occurring in
nature produce sound—the material of music; organic movements (breathing,
locomotion, expansion, contraction) produce the forms of music. The mechan-
ical constitution of music varies with times and places, yet the patterns of it are
familiar to us from our bio-mechanical experiences.

When we arrive at a conception of pattern-making as an experience general
to all the perceptible world, musical phenomenon becomes merely a special
case of esthetic phenomena in general. Its distinction from other esthetic phe-
nomena depends not so much on the actual patterns as on the material in which
these patterns are realized. Musical patterns do not necessarily signify the art
of music. They may be created by a group of circumstances and not by’ the
intentions of an individual or a collective artist. Thus, musical form may result
from personal as well as impersonal expression.

The natural sources of music are in sounds as well as in the patterns of the
organic and inorganic worlds. In the early history of mammals, sound probably
was a spontaneous reflex of vocal cords, induced by fear and stimulated by the
contraction pattern as a geometrical expression of fear. This sound became a
signal of approaching danger. The process of crystallization itself was the result
of repeated experiences through which the mammal learned of its efficiency.
Evolution of the art of music from a signal has been substantiated by Karl Stumpf
in The Origin of Music. A sound signal coordinates group reactions.

Here we have the origin of the organizing power of music. Efficiency (order,
organization) results from two opposite processes: aggression (attack) and fear
(defense). Thus, we acquire all the organizing forms of music: hunt, regimenta-
tion, emergency and labor signals. Hence, the deification of music as an organ-
izing power. Music becomes a magical factor. By means of a sound signal,
an animal tries to induce fear in another animal. This is the first source of the
incantation of evil. If a sound signal can counteract the unfavorable and evil, it
probably can attract the favorable and the good. Evocation of the favorable is
the first religious function of music. After a time, primitive incantations are dis-
sociated from their original magical connotations and disintegrate at the end

of their evolutionary cycle into operatic, pseudo-mystical and nursery-rhyme
forms.



14 SCIENCE AND ESTHETICS

If music has an influence upon the evil in the surrounding world, it may have
the power to influence this evil in human bodies. Hence, the medicinal applica-
tion of music through the course of many centuries. Music as a healing device
penetrated, not only into such fields as psychotherapy, but into gynecology as
well. Today forms of treatment by means of sound waves are being extended.
Scientifically speaking, the difference between treatment by means of low fre-
quency waves (sound waves) is only quantitatively different from treatment by
means of waves of high frequency (x-rays).

D. VARIETIES OF ESTHETIC EXPERIENCE

Music as an idea-forming factor has been known since Plato, Aristotle and
Aristoxenes. Plato in his Politera discusses music as an ethical factor, and asserts
that the purely emotional enjoyment of music is inherent in slaves as well as in
animals. It was a part of the school curriculum at that time to know which
musical scales stimulated virtues. Some of the scales were rejected because
they had a bad influence upon the young generation. We have not progressed
much since then. We meet people in our own society today who believe that
certain patterns in musical scales have bad influences on our generation. They
have in mind certain hybrids between the ecclesiastic and religious music of
England, and the music of African cannibals. Apparently, this ethically injuri-
ous music is so alluring that it affects not only the ‘‘drifting’’ young generation,
but some of the greatest composers of our time as well.

Contemplative music has its origin in the disintegration of labor processes.
It is a form of movement by inertia or minute stimuli. Such are pastorals, barca-
rolles, and cradle songs. This is the music of satisfaction and of contemplation,
that is, the lyrical form of ordinance. What is an obsession, caused by fear of
unknown mysterious forces in a primitive man, assumes the form of obsession
by forces that still contain a certain amount of mystery for the civilized man.
Love is one of such forces. The active and passive forms of this obsession are
nocturnes, love songs and serenades. Forms of dissatisfaction and unbalanced
existence stimulate readjustment. Readjustment calls for organization and
sometimes revolt. The expressions of dissatisfaction and revolt are revolutionary
hymns and songs.

The evolution of ecclesiastic music into pure music assumed the following
pattern: crystallized ecclesiastic dogmas influenced music patterns directly and
indirectly, thus becoming esthetic dogmas. The admiration of divine harmony
as a form of perfection resulted in admiration of musical harmony that would
sound perfect to the human ear. Thus, the cult of concord was created. The
evil of the primitive man assumed the form of dissonant chords for the civilized
man. Music began to seek formal purity and became art for art’s sake. From
the bewitching concept through the glamorous, beautiful, charming, pretty, ele-
gant, gallant, neat and orderly stages went the disintegration of musical patterns.
Form became a crystallized scheme. Deposition and disintegration are the out-
come of this evolutionary group. The cult of craftsmanship transforms into form-
alism and scholasticism, and leads to a dead end of musical theory and practice.
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There has always been extensive speculation concerning the nature of music
structures. Pythagoras attributed the meaning of music to the motion of celes-
tial bodies. In the eighteenth century Saint-Martin compared the tones of a
major triad with doubled root to the four elements. Schopenhauer, Novalis,
Spencer and others tried to link music with architecture, poetry, and the processes
of life itself.

There are many views on what music is supposed to represent. From its
original medicinal connotations, music deviates into various influences in the
field of psychology. Music often serves as a release of psychological obsessions.
In other cases, music itself becomes an obsession. Frequently, musical abilities
develop on account of other abilities. There are many musicians with subnormal
mentality as well as people who are insane in the medical sense of this word but
who possess extraordinary musical abilities and almost supernaturally retentive
musical memories. In relation both to instruments and esthetic forms, musical
trends are dependent upon sociological, economic and technical forms. These
often determine the velocity make-up of the music of a corresponding era.

The educational value of music lies in the field of technical routines. In
learning to play an instrument, an individual acquires the agility and the coordi-
nation of his muscles and respiratory technique. By writing and analyzing music,
and studying intelligent music theories, an individual acquires similar agility and
coordination of his mind. Rational musical education is more important than
the immediate acquisition of one type of routine, which may be useless ten years
later. The education of a professional musician must include all the technical
training possible, combined with a thorough knowledge of sound as material,
and a complete understanding of the general methods involved in all musical
procedures. Musical instruments as well as musical forms go through their con-
tinuous evolution. It may happen that in the future neither finger agility nor
sound-production will be necessary any longer.

It is the varieties of creative experience in music that makes the art of musical
composition so intangible. Music may be composed in a rational as well as irra-
tional way. The extreme of the latter is music appearing in a dream where the
element of intention is zero. There is enough evidence among composers to sub-
stantiate this method of creation as not being uncommon. An intermediate form
is a semi-rational intuitive process, and the extreme, a complete rationalization—
the engineering of music.

With the adoption of an engineering technique, the entire approach to mus-
ical patterns becomes mathematical. Scientific analysis of musical composition
reveals that all the processes involved in the creation of a musical composition
may be represented by elementary mathematical procedures. For a number of
centuries philosophers have suspected that there are unconscious mathematical
procedures behind conscious musical intentions. Music becomes ‘‘the mathe-
matics of the soul.” The raw material of the mathematics of music begins with
atomic structure and the life of living cells. It is quite simple to solve all the
problems of musical creation with the mathematical equipment we possess at
present. All musical procedures are only special cases of the general scheme of
pattern-making. There is even an absolute identity among the series pertaining
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to the forms of organic growth, to crystal formations, to the ratios of curvature
of the celestial trajectories and orbits, and to the forms of musical rhythm.
Thus we come to the end of the cycle. Music is one of the phenomena of human
experience. The integration of these experiences leads back to the fundamentals.
We learn through music what we learn through astronomy and biology. We
arrive at an idea. Music is one of the embodiments of the idea. In the remote
future of human history through the continuous process of abstraction, this idea
will emancipate itself from its functional associations in the way that a pentacle
emancipated itself from a starfish or a sea urchin. This will be the logical end of
music.

Before music disintegrates, it will acquire greater functional expediency.
It will be manufactured and distributed in the way other industrial products are
manufactured and distributed. Before music disintegrates, it will influence the
allied arts and come into fusion with them. The compound art of primitive man
in his ritual ceremonies develops into individual art forms, which later develop
and acquire their independence. At the end of this evolutionary cycle, the rela-
tion between the allied arts increases anew and they begin at first to influence
each other, and later to fuse with each other. A dance with musical accompani-
ment is one of the most trivial forms of such fusion. Not long ago it was visionary
to admit the fusion of photography with speech and music, which is today com-
monplace entertainment.

The International Exposition in Paris (1937) presented the transformation
of liquid masses, combined with a variation of projected color, and accompanied
by music. This art of luminous fountains merged with music took place once
more at the New York World Fair in 1939. Without overlooking the influence
of musical forms upon the dance, we may note that music has influenced literary
forms as well as painting. The patterns of musical composition take place in the
new art of projected light (lumia). ‘“The music of visible images” (abstract
cinema), a comparatively recent development, calls for a greater precision in
both design and music. The most recent and most successful of the new art
forms is a new realism based on the fusion of the two arts: music and design.
It is mechanical realism as we observe it in animated cartoons. These cartoons
are the end of the cycle, beginning with ancient puppet plays. The art of the
cinema has not yet reached its climax. On the contrary, it is too young to dis-
integrate in the near future; yet the amount of engineering technique employed
in all phases of this art is incomparable with the amount of acoustical engineering
that was necessary during the time of Bach or the amount of paint chemistry
that was necessary in the time of Leonardo da Vinci. Television, being the ulti-
mate achievement of the ‘‘engineering’’ of today, will undoubtedly stimulate
further fusion of existing art-forms.

As physiology becomes a branch of electrical engineering in the study of
brain functioning, esthetics becomes a branch of mathematics.

To sum up the evolutionary groups pertaining to art forms, we offer the
following scheme of morphological zones. These zones may follow each
other chronologically as well as overlap each other, and may differ in different
localities.
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E. HisTorY OF THE ARTS IN FIVE MORPHOLOGICAL ZONES

Zone One. Biological. Pre-Esthetic.

The struggle for existence. Defense reflexes. Tactile orientation. Adapta-
tion to the medium. Automatic self-protection. Automatic self-destruction.
Mimicry. Motor reflexes. Signaling.

Zone Two. Religious. Traditional-Esthetic.

Intentional mimicry. Reproduction. Performance. Magic. Ritual Art.
Incantation. Religious art.

Zone Three. Emotional-Esthetic.

Emotion. Artistic expression of emotions. Self-expression as unconscious
mimicry. Origination of an esthetic idea. Art for art’s sake.

Zone Four. Rational-Esthetic.

Growth of esthetic ideas. Rationalizing. Rationalization. Experimenting.
Novel art. Modernism. Experimental art.

Zone Five. Scientific. Post-Esthetic.

Analysis and synthesis of an art product. Scientific experiment. Art with
a scientific goal. Scientifically functioning art. Manufacture, distribution and
consumption of a perfect art product. Fusion of art materials and art forms.
Disintegration of art. Abstraction and liberation of the idea.



CHAPTER 4

THE PHYSICAL BASIS OF BEAUTY

THE physical source of the arts as functional groups is the off-phase pair, or

group, of sine-waves. One sine-wave is the limit of simplicity in action. Two
sine-waves with a relatively negligible periodic difference produce beats or inter-
ference (pulse). This pulse is the life element, or the manifestation of life, of
an esthetic entity. Thus, phasic differences, causing instability in wave motion,
are the actual factor controlling esthetic varieties.

This proposition remains equally true whether it is applied to the human
voice or a musical instrument. From an esthetic viewpoint, the quality of sound
largely depends upon the form and frequency of this pulse, which in physical
terms is the ratio produced by the difference between two component waves.
When the frequency of this pulse is too low (below 5 cycles per sec.), the impres-
sion gained from tone-quality is that of insufficiency, of retarded life speed.
When the pulse-frequency is normal (5 to 6 cycles per sec.), the impression gained
from tone-quality is healthy existence, well-being. With pulse frequencies higher
than normal (above 6 cycles per sec.), the impression gained from tone-quality
is of accelerated, precipitated, tense existence.

.The passive character of the first quality is due to the effect of unstable
equilibrium, which is not sufficiently defined and seems to be below our biological
rhythms. The normally active character of the second quality is due to the
effect of unstable equilibrium, which seems to synchronize with the biological
rhythms of a healthy body. The over-active character of the third quality is due
to excessive instability, which makes the preservation of the equilibrium some-
what of an effort. It overstimulates our biological rhythms.

These three qualities can be defined respectively as sub-biological, biological
and supra-biological. As the first quality can be properly compared with under-
stimulation, the second, with normal stimulation, and the third, with over-
stimulation, the three qualities correspond to the psychological triad: subnormal-
normal‘-supernormal. The first quality corresponds to depression, consciousness
of weakness, melancholy, pessimism. The second quality corresponds to normal
existence when well-being is not consciously noticeable. The third quality cor-
responds to joy, consciousness of vigor, heroic urge, overactivity and ecstasy.

As the second quality, axis of psychological equilibrium, is the persistent
status quo, we are aware of its absence (not of its presence) only when we deviate
from it. This sensation is comparable with the status quo of the horizon, which
forms our visual axis. We become conscious of it only when it loses its horizon-
tality. Consider the sight of familiar surroundings when viewed from an in-
clined surface, a boat, a float, a train, or a plane.

18
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The psychological triad is in direct accord (and, perhaps, correspondence)
with the frequencies stimulating visual and auditory perception. The low fre-
quency of red affects us as understimulation; the middle frequencies of yellow,
green and blue—as normal stimulation; and violet—as overstimulation. Com-
pare these color frequencies with the sunset with its overabundance of red, the
midday with a balanced spectrum and the forenoon with its ultra-violet pre-
dominance. In this picture, we get biological as well as photo-chemical evidence
(reaction of the emulsion in color film).

The same is true of sound. Low pitches (low frequencies) produce a quies-
cent, nocturnal, sub-biological, understimulating effect. The middle range, par-
ticularly the one which corresponds to the range of the human voice (approxi-
mately between 64 and 1200 cycles) embraces the psychological range of normal
stimulation. The high frequencies produce an effect of overstimulation, par-
ticularly when abundant with beats. Compare the shrill, ecstatic effects of high
flutes.

Of course, frequency can be dissociated from intensity only for analytical
purposes. It is the combination of intensity and frequency that forms the actual
stimulus. In view of this, it is interesting to note that the alternation of two
different intensities in rapid succession produces the beat or oscillating effect,
and that the periodicity of intensity beats corresponds in frequency to that of
phasic displacements.

We shall now examine our psychological triad in its correspondence to
optical and acoustical mechanical frequencies, 7.e., speeds of projecting motion-
picture films with their sound-tracks or playing phonograph records.

In projecting a motion-picture film at 8 intercepted images per sec., we
obtain an insufficient degree of graduality of transition. The quality of motion
appears to us as subnormal; it manifests itself in discontinuous movements.
Sixteen intercepted images per second give satisfactory continuity of motion and
suggest a nearly normal quality. Present-day 24 images per second produce a
perfectly continuous motion of images if the photographed motion is of moderate
speed. To get still more perfect normal effects from very fast motion, we must
speed up both the photography and the projection. To judge which speed would
appear as normal, we can take first the accelerated photography of 32, 64, 128
and more images per second and project them at 24 frames per second, thus ob-
taining ‘‘slow motion.” If such slow motion gives perfect graduality of transition
from one image to another (continuity of movement), let us say at 48 fr. per
second, it would mean that normal projection of such a movement must also be at
48 fr. per second. Compare the cannon shots at 128 {r. per second which, being
projected at 24 fr. per second, still do not produce the effect of continuity.

Empirically, however, we gain very little by photographing fast moving
objects at excessive speeds and projecting them back at the same speed, as this
realistic restoration, perfect in itself, does not correct the imperfection of our
vision. Thus, we have two choices: either we see fast moving objects at a
stretched time period, wherein we perceive all the details that we can perceive in
continuity; or we see the actual image of a fast moving object realistically
restored, something we cannot actually see.
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Standard projection (16 or 24 fr. per second) of images taken in accelerated
motion (at 32, 64, 128 and more fr. per second) produces an effect of the super-
normal and even the supernatural. In the same way, the substandard projec-
tion, 8 or less fr. per sec., of normal motion (i.e., motion which under standard
projection and standard taking would appear continuous) produces a subnormal
and even subnatural effect, due to the fact that the intercepted images do not
form continuity.

The sub-biological speed, brought through lapse-shot cinematography to
normal speed (projected at 16-24 fr. per sec.), is a source of particular fascination.
In this connection, see the ‘“‘growth of plants’ filmed by various scientific organ-
izations, which seem to present magical effects.

In sonic reproduction, the speed at which the sound is recorded requires a
play-back at the same speed. As continuous images in sound are formed at the
minimum of 16 cycles per sec., which is too low to transfer all components prop-
erly to the coating, and mechanically too difficult to achieve in sufficient uni-
formity, the standard 33.3 r.p.m. recording-reproducing speed is fully satisfac-
tory. But we must remember that satisfactory results with this relatively low
speed are a comparatively recent achievement. The commercial 78 r.p.m. speed
is still used as a standard on most instruments.

‘The psychological triad corresponds to the recording and reproducing speeds
in the following way: we obtain subnormal effects by playing at a speed lower
than the recording speed. Under such condition the pulse of tone-quality, 7.e.,
the beat-frequency slows down more than twice, which is the ratio between 78
r.p.m. and 33.3 r.p.m. According to our previous analysis, this should result in
sub-biological effects. And it does. The voice of tenor Enrico Caruso, under
such conditions of reproduction, sounds like a cow (particularly when the attack!
appears on ‘‘m’’ coupled with “00" or “0’’ or “‘u.”

Normal effects are obtained, of course, by reproducing at the speed of re-
cording. Supernormal effects are achieved by speeding up the mechanical fre-
quencies in the reproducing apparatus. Thus, music recorded at 33.3 r.p.m.
and played back at 78 r.p.m. displays supernatural agility and affects us as over-
stimulation.

Subnormal effects bordering on the sub-natural may be obtained by taking
the original record made at 78 r.p.m., playing it at 33.3 r.p.m., re-recording it
at 78 r.p.m. and playing it again at 33.3 r.p.m. In the same way, supernatural
effects may be produced by reversing this operation. A record made at 78 r.p.m.
must be played at 78 r.p.m., re-recorded at 33.3 r.p.m., and played again at 78
r.p.m. This procedure may be continued in both directions until we get no
sound at all.

This zero of sound may be paralleled with the zero of motion that we obtain
in a motion-picture by projecting just one individual frame upon the screen, or
by standard projection of a very slow-moving object, photographed at an in-
credibly high speed. Under the latter condition, the object would appear sta-

1Schillinger uses ‘‘attack’’ to mean the pro-
duction of sound, in this instance, by means of the
vocal cords. (Ed.)



THE PHYSICAL BASIS OF BEAUTY 21

tionary, for the phasic changes that may be noticed by the eye would be dis-
sociated by very low time intervals. Compare this with the stationary appear-
ance of a starry sky.

It is important to realize that the ratio of audible frequency-limit equals
1000, whereas the ratio of the wave-length visible spectrum is¢. It may be ex-
tended for convenience to the ratio 2, i.e.,4 The wave-length of extreme violet
is .00040, and that of extreme red .00072. As infra-red has a wave-length of .001,
such an extension of range as does not reach infra-red may be fully justified for
empirical purposes of color composition. Thus, ranges do not correspond. For-
mation of perceptible kinetic visible or audible continuity, on the other hand,
does have a common ground. The sequence of sound wave periods is 16 cycles
per sec. minimum. Such a speed of impulses produces the effect of a continuous
sound. The number of intercepted images in cinematic projection is set at 16
per sec. as a minimum producing continuous motion.

Esthetic pleasure grows with the increase of frequencies in both cases. How-
ever, sound and visible image have their own limits. Sixty-four to one hundred
and twenty-eight frames per second are used in ‘‘slow motion’’ cinematography,
which always delights audiences. The newly developed high speed cinematog-
raphy (over a 1000 frames per second) transforms an ordinary phenomenon like
a milk drop into a stirringly beautiful spectacle. In sound, it seems that the
majority of our listeners prefer tones between one hundred and three hundred
cycles per second (cello, male tenor, baritone and female contralto).

Since sense organs react to frequencies and intensities as such, and not to
associative psychological forms and images, esthetic objects are capable of direct
stimulation by number-harmonies and proportions present in the artistic media
(sound, color, etc.)

Conditioned reflexes associated with pleasure and delight grow through re-
peated experiences. This is not to be confused with inherited, unconditioned
reflexes. Thus, cultivation of positive reactions toward some kind of new art
takes time and requires repeated experiences. Most people like either familiar
music or music of a familiar kind.

It is only with the growth of refinement of perception in a certain field of
art that an individual acquires an urge (desire, appetite) for the lesser known
and more intriguing. Consider the delight which certain classes of professional
musicians experience over the music of African cannibals.

The beauty of art material as a purely physical state may be described as
follows:

1. beauty of the tone itself
2. Dbeauty of the color itself
3. Dbeauty of any component per se

Beauty of the composition as such would result from harmonic relations of har-
monically developed components.

Under such conditions, any component mav constitute beauty: spatial and
temporal components, for example, may constitute beauty. This is where the
harmony of numbers occurs. But a beautiful art work must have beautiful com-
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ponents in beautiful correlation. The resultant of synchronization of all compo-
nents is equivalent to beauty. For instance: a melody which appears to be
beautiful has a harmonic temporal flow (time rhythm), a harmonic relation of the
sequent frequencies (pitch), a harmonic beat frequency combined with harmonic
intensity (let us say 5 to 6 beats per second), and harmonic groups of intensity.

It is often true that the art material as such may overshadow other compo-
nents as well as the composition as a whole. For instance, Caruso singing worth-
less and often stupid music may offer a vocal quality so harmonic that the lis-
tener’s attention centers on it and he becomes unaware of other components of
the artistic whole, including Caruso’s own appearance.

Other examples are cumulus clouds, sunrise, rainbow, and an art form known
as ‘lumia”’ and propagated by Thomas Wilfred.2 The quality of celestial,
luminous shapeless beauty is exactly in the same esthetic category as the images
of the “clavilux.” Some spectators attending the clavilux performances find a
“cosmic touch” in the images created by this instrument, in spite of the great
monotony of the temporal-spatial composition.

The beauty of the material per se, i.e., the beauty of texture, differs only
quantitatively, in terms of perceptible dimensions, from any other form of har-
monic configuration. The components of texture are microscopically small as
compared ‘with the structural components of an art work. Though the degree of
textural saturation varies, the aggregation of microscopic configurations (molecu-
lar structure of matter of the continuous periodic impulses producing sound)
is so great that the configurations cannot be individually discriminated in sensory
orientation and are perceived as a homogeneous qualitative whole instead.

2See art form No. 8 in Chapter 1, Continuum
of Part II. (Ed.)



CHAPTER 5

NATURE OF ESTHETIC SYMBOLS

A. SEMANTICS]

MUSIC in general—and melody in particular—has been considered, since
time immemorial, a supernatural, magical medium. Many great philoso-
phers in different civilizations have given their attention and directed their
thoughts toward this elusive phenomenon. The more definitions of music you
know, the more you wonder what music really is. It seems to fall into the
category of life itself. It seems to have too many *x’s.”

People did not know much about lightning even ten thousand years ago,
and ten millennia make only a one-hundredth in the range of human evolution.
We tend to ascribe supernatural powers to any phenomenon we cannot explain.
Today, we are surrounded by things more miraculous than any of the products
of ancient imagination—and when you think of the achievements of modern
technique, it seems to be incredible that a toy—as simple as melody—should still
remain in the category of the irrational.

Following our method of analysis, however, we may assume that any phe-
nomenon can be interpreted and reconstructed. To accomplish this, it is necessary
to detect all the components and to determine the exact form of their correlation.

There are two sides to the problem of melody: one deals with the sound
wave itself and its physical components and with physiological reactions to it.
The other deals with the structure of melody as a whole, and esthetic reactions
to it.

Further analysis will show this dualism is an illusion and is due to consider-
able quantitative differences. The shore-line of North America, for example,
may be measured in astronomical, or in topographical, or in microscopic values.
The difference between melody from a physical or musical standpoint is a quants-
tative difference. The differentials of the physical analysis become negligible
values for purposes of musical (esthetic) analysis.

Melody is a complex phenomenon and may be analyzed from various stand-
points. Physically, it can be measured and analyzed from an objective record,
such as a sound track, a phonograph groove, an oscillogram or the like. Melody
when recorded has the appearance of a curve. There are various families of
curves, and the curves of one family have general characteristics. Melodic curve

is a trajectory, ¢.e., a path left by a moving body or a point. Variation of pitch
in time continuity forms a melodic trajectory.

IThis chapter is. part of Book IV, Theory of position, Copyright 1941 by Carl Fischer, Inc.
Melody, of The Schillinger System of Musical Com- Reprinted by permission. (Ed.)
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Melody from a physical standpoint is a compound trajectory of frequency
and intensity. Melody from a musical viewpoint is a compound trajectory of
pitch, quality, and volume. The components of quality are timbre, attack, and
vibrato.

Physically, pitch is an accelerated periodic attack. Physically, the difference
between rhythm and melody is purely quantitative. Therefore, time-rhythm
in a melody may have two forms.

1. Through periodicity of attacks of low frequency, which is unavoidable
when the pitch-frequency is constant;

2. Through variation of frequencies, i.e., through changes in pitch itself.

Frequency constitutes musical pitch. Any sound wave of a given frequency
(constant or variable) generates its own frequency subcomponents (known as
“partials’” or ‘“harmonics’) resulting from purely physical causes. The latter
are disturbances which convert a simple wave (known as a sine wave) into a
complex one. The sound of a simple wave may be heard on specially made tuning
forks and electronic musical instruments.

The intensity of a sound wave is one of the factors of disturbance, and the
duration of intensity and its stability.in time continuity are others. The latter
are musical factors: depend on form of attack (or accentuation). Finally, the
resultant of both components and all the subcomponents, z.e., the interaction
of all component frequencies and intensities in a sound wave, constitutes the
musical component of timbre and character (quality) of sound.

The relative importance of musical components and subcomponents has
already been measured, so to speak, by agreement among musicians and music
lovers. The conclusion has been reached that two melodies are identical if their
main components (time and pitch) are identical. For instance, a melody played
on the piano, or sung, or played loud or soft, or with vibrato or without it, would
be considered ‘‘the same’’ melody if rhythm (time) and intonation (pitch) are
identical. The subcomponents and the sub-subcomponents pertain to execution,
i.e., to the performance of melody, not to its own structural actuality. The
very neglect of subcomponents, on the one hand, relieves the composer of a cer-
tain amount of responsibility; on the other hand, it leads to loss in esthetic value
of melody when the melody is wrongly executed by the performer. For then the
performer has to supply the subcomponents without the benefit of any exact
indication by the composer and therefore he acts at his own discretion, whether
rightly or wrongly .

At this point we may adopt Helmholtz’ definition of melody (which satisfies
the musical aspect): melody s a variation of pitch in time.® Is any variation of
pitch in time a melody? An attempt to answer this question leads into the
semantics of melody.

!Hermann Ludwig Ferdinand von Helmholtz sounds. His most significant work is On the
(1821-1894), the great German physicist and Semsations of Tone as a Physiological Basis for the
physiologist, sought to devise rules of musical Theory of Music published in 1863. (Ed.)
science based on the physical nature of musical
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B. SEMANTICS OF MELODY

The fundamental semantic requirements are that melody must ‘‘make
sense,”’ it must have (like words) associative power, ¢.e., it must be able to con-
vey an idea or mood, to ‘‘express something.”

But these are also the requirements of language, and yet there is a distinct
difference between word and melody as symbols of expression. The function of
words is to express the concept of actuality, to find its verbal symbol. The function
of melody is to express the structural scheme of actuality. Words have their
origin in thought; melody has its origin in feeling, 7.e., originally in the reflexes.
Words generate concepts which may or may not stimulate feelings. Melody, on the
contrary, stimulates feelings (emotions, moods) as spontaneous reactions, which
may or may not generate concepts. Melody expresses actuality before the concept
is formed for that actuality. This is why, in listening to a melody, one is satisfied
with its expression to such an extent that the quest for the concept, “What does
it actually express,” is never aroused. But, on the contrary, when a melody does
not convey sufficient associative power (to stimulate reflexes, reactions or moods),
then the listener looks for a verbal description of it, or, at least, for a title, a
“label,” a concept. Melody is insufficient whenever it calls for a verbal explana-
tion. When a word does not convince through its own associative power, or in
order to increase the latter, one resorts to intonation and gestures.

Words or melody may or may not be self-sufficient. Words that are not
self-sufficient call for a specific form of intonation in order to acquire the necessary
associative power. We may also state, reciprocally, that melody which is not
self-sufficient as intonational form calls for word and often for a symbol in the
form of a verbal concept. These two statements can be verified by simply study-
ing the facts.

Here we arrive at the idea that although, in their developed forms, both
word and melody are self-sufficient—in their early periods of formation they
produce hybrid forms: an intonational form that calls for a concept—and a
conceptual form that calls for intonation.

Here are a few of many references. According to the statements of George
Herzog, Columbia anthropologist who made some pertinent recordings and
demonstrated the phonograms, there are certain Central African tribes whose
verbal language is just such a hybrid. A word of the same etymological constitu-
tion (spelling) has at least ten different forms of intonation, each attributing a
different meaning to the word. In this case ¢ntonation is an idiomatic factor.

In other cases, as in some instances of Chinese music,3 melody or even the
single units of a scale become symbolic of a concept—i.e., they assume the func-
tion of words.

The Stony Indians of Alberta, Canada, try in their songs to express the
sound of a brook, the murmur of leaves, etc. Yet as a descriptive means it is

not self-sufficient; it calls at least for a title. This is a case in which melody is a
bad competitor of poetry.

3See Karl Stork, History of Music. (J.S.)
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Out of many hypotheses as to the origin of music and word, I select the
reflexological one* Sound reflexes (of the vocal cords), before they crystallized
into relatively distinguishable forms of word and melody, were spontaneous
expressions of satisfaction or lack of satisfaction in an animal organism. Any
cause of actual or potential disturbance that endangered an organism became a
stimulus for the defensive reflex. This is probably the original form of the in-
tonational signal. If such a form was at first an improvised reflex movement
of the vocal cords expressing fear—a spontaneous reaction to danger—it may
have crystallized later into the etymological form of the concept of ‘‘danger.”

When an organism is on the verge of struggle for its own survival, it usually
resorts to intonational signaling rather than to an etymological one. Even in
our own time, a drowning man does not say: ‘‘I am drowning!”” He generally
shouts: ‘““Help!”

The amount of semantic and acoustical elements in words or melodies varies
greatly. There are all gradations from an exclamation to a polyconceptual
polysyllabic word of the German language with the relative decrease of the acous-
tical (intonational) and the relative increase of the semantic element. In many
undeveloped forms of speech, an outsider may in fact mistake such speech for
melody 5

Melody always contains well-defined acoustical elements, although it may
be alien to an ear trained to different systems of intonation. Melody offers
also a scale of semantic gradations from imitative descriptive intonations,
through symbolic abstractions, to the expression of mechanical forms.

Both imitative and symbolic functions of music tie it closely to verbal
semantics. In this stage, melody is the language of a given community only.
Tests show that even such commonplace moods as ‘‘gayety’’ and ‘‘sadness’
cannot be expressed by means of melody that will mean the same thing to all
nations. Melody is a national language or a language of a given epoch with regard
to descriptive or symbolic qualities.

Arabian funeral music sounds anything but ‘‘sad’’ to us because of our
association with major scales—which mean gayety, heroism, happiness and
satisfaction to us. Gay Arabian dance-songs sound ‘“‘sad’’ to us because of our
association with harmonic minor scales, which mean exactly the opposite to us.
It is similar with the forms of musical harmony. Through previous associations
we react to major chords as we react to major scales. Yet we have the curious
phenomenon of the Negro-American ‘‘blues,” which is supposed to express de-
pression, but which, nevertheless, has the richest scale of major chords.

All the controversies ascribing this or that semantic connotation (descriptive
or symbolic) to music will vanish when we penetrate the real meaning of music,
namely, the expression of the forms of movement. The objectification of this

4Here begins, in a partial form, Schillinger’s
exposition of his theory of the correspondences
between music—melody, in particular—and the
objective world of life. As such, his theory offers
us the means whereby esthetic phenomena can
be correlated in a scientific and materialistic way
with the rest of human experience; in consequence,

even this partial exposition is of the utmost philo-
sophical importance. (Ed.)
5“Program music is a curious hybrid, that is,
music posing as an unsatisfactory kind of poetry."”
—Oxford History of Music, Volume 6, Page 3.
dJ.s)
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meaning requires only one premise: biomechanical, physiological experience, com-
bined with a highly developed sensory system. The requirement may be satisfied
by any normal specimen of the higher animal forms.6

Though commonly unknown and generally repudiated when brought into
a discussion, this fundamental form of musical semantics had already been
known to Aristotle. Here is his definition: “Rhythms and melodious sequences
are movements quite as much as they are actions.”” This is the first historical
instance of penetration into the true nature of musical language.

The meaning of music evolves in terms of physico-physiological correspon-
dences. These correspondences are quantitative and the quantities express form.
This can be easily illustrated by the following example.

A sound of constant frequency and intensity and made up of a simple wave
affects the eardrum and the hearing centers of the brain as an excitor of a simple
pattern. Such a pattern may be projected by various means so that its structure
becomes apparent to another more developed, and therefore more critical organ
of sensation, that of sight. The complexity of reaction (z.e., its form) is equivalent
to the complexity of the form of the excitor. The number of components in a
wave affects a corresponding number of the arches of the inner ear’s Cortis organ,
putting them into oscillatory motion. If a sine wave has one component, it
will affect only that arch which reacts on the frequency corresponding to that
transmitted through the air medium in the form of periodic compressions. When
a wave of greater complexity affects the same organ, the reaction becomes more
complicated.

It is a known fact that the ear can be trained. Therefore, the pattern of
reaction is equivalent to the pattern of excitation with various degrees of ap-
proximation. All the components of sound work in similar patterns because
these patterns are similar in all sensory experiences. Formation of the patterns
is due to (1) configuration and (2) periodicity. The configuration may be simple
or complicated in a mathematical sense, z.e., its simplicity or complexity can
be expressed in terms of components and their relations. This emphasizes both
frequency and intensity in a sound wave, as well as the character of sound which
is the resultant of the relations of the two components. Periodicity defines the
form of recurrence and may be also of different degrees of complexity—for ex-
ample, the periodicity of recurring monomials as compared to the periodicity of
permutable groups.

Our physiological experience, combined with our awareness of that experience
through our sensory and mental apparatus, makes it possible for us to under-
stand the meaning of music in terms of “‘actions.” Thus, regularity means sta-
bility, and simplicity means relaxation. Thus, the satisfied organism at rest is
comparable to simple harmonic motion. The loss of stability is caused by power-
ful excitors affecting the very existence of the organism. Sex and danger are the
excitors, and love and fear are the expressions of instability.

The awareness of such instability comes through variations in blood circu-

’C.orrfpart.e Plato’s ) ideas on the meaning of ments with the pitch discrimination of dogs in
music in his Republic and Ivan Pavlov's experi- his Conditioned Reflexes. (J. S.)
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lation sensed through the heart-beat and variations in blood-pressure, resulting
in respiratory movements. The whole existence of an organism is a variation of
degrees of stability, fluctuating between certain extremes of restfulness and rest-
lessness. The constitution of melody is equivalent to that of an organism. Itis
a variation of stability in frequency and intensity. Melody expresses those
actions we know and feel through our very existence in terms of sound waves.

C. INTENTIONAL BIOMECHANICAL PROCESSES

We come now to a consideration of intentional biomechanical processes.
Efficiency of action in relation to its goal is the foundation of evolution. The
forms of action by which living organisms adapt themselves to the goal of sur-
vival in the existing medium may serve as a fundamental illustration. This
efficiency comes about through “instinct’’ among the lower species, but through
the conscious utilization of previous experiences leading to deliberate efficiency
among the higher animals. Muscular tension and relaxation constitute the first
instruments of such intentional action.

The mechanical constitution of melody varies with times and places, yet
its patterns are familiar to us from our own biomechanical experiences.

The “contemplative’ and the ‘‘dramatic’’ become two poles of our esthetic
reactions. They grow out of the same biomechanical diads: restfulness-restless-
ness, and stability-instability.

Dramatic patterns themselves evolve out of two sources: the first is fear
(defense—dispersed energy) and is caused by danger or aggression; it results in
contraction patterns. The second is aggression (attack—concentrated energy)
and is caused by an impulse or resistance; it results in expansion patterns. Con-
fusion of patterns of compression with those of expansion (aberration of percep-
tion caused by instability) explains why the very same music sounds ‘‘passionate’’
to one listener but ‘“‘weary’ to another. This is a typical confusion observed
by Professor Douglas Moore of Columbia in tests performed on students of non-
musical departments at various universities, using Wagner's Isolde’s Love-Death
as material.

All the techrical specifications for melodic pattern-making will be given
later. The immediate question is: how does it happen that the physiological pat-
terns are identical with the esthetic patterns? We can answer this question only
hypothetically for we know very little about the technique of pattern formation
at present. But as science progresses, we notice more and more correspondences
in different fields. We find identical series in such seemingly remote fields as
crystal formation, ratios of curvatures in the celestial trajectories, musical
rhythms, design patterns, and, finally, in the very molecular structure of matter
itself. Modern chemistry shows how by geometrical variation of mutual positions
of the same group of electrons, entirely different substances are produced. Little
as we know for the present about the electro-chemistry of brain-functioning,
we may well suspect that all our pattern conception and pattern-making are
merely the geometrical projection of electro-chemical processes, in the making,
that occur in our brain. This geometrical projection is thought itself.
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D. DEFINITION OF MELODY
The summary definition of melody:

(1) Physiological definition: Melody is an excitor existing in the form of a
sound-wave which affects the organ of hearing. The latter being a re-
ceiver and a transmitter transfers it to the biomechanical pattern-
making center of the brain.

(2) Semantic definititon: Melody is an expression of biomechanical experi-
ences in the sound medium.

(3) Musical definition: Mélody is a variation of pitch in time, wherein pitch
units follow a preselected scale of frequencies and express a relative
stability of each individual unit.

The summary definition of word:

(1) Physiological definition: Word is an excitor existing in the form of a
sound-wave which affects the organ of hearing. The latter, a receiver
and a transmitter, transfers it to the concept-making center of the brain.

(2) Semantic definition: Word is an abstraction of biomechanical experiences
in the sound medium. ‘‘Poetic image’’ is a variation of the original
biomechanical abstraction.

(3) Musical (tonal) definition: Word is a variation of pitch in time, wherein
pitch units express a relative instability of each individual unit and do
not necessarily follow a preselected scale of frequencies.

It follows from these definitions: (1) that in symbolic notation (though
different patterns are used)—printed letters or musical notes—both word and
melody are identical; (2) a poem recited in a foreign or unknown language be-
comes an undeveloped form of music.



““Esthetic perception’’ 1is a tautology, as ‘‘aisthetikos”
means ‘‘perceptive.’”’ For this reason esthetic perception
must be defined as a special form of selective perception.
Selective (esthetic) perception 1s a capacity to discrimi-
nate relationships through semses and to associate such
interrelatedness with the functionality of structure.

CHAPTER 6

CREATION AND CRITERIA OF ART

A. ENGINEERING VS. SPONTANEOUS CREATION

ATHEMATICAL Basis of the Arts is a scientific theory of art production.

It classifies all the arts according to the organs of sensation through which
they are perceived: sight, hearing, touch, smell and taste. It usually takes the
lifetime of a genius to make a sizable contribution to any art, although some
artists have attempted to paint, to compose music and to become mechanical
inventors at the same time. And though a complete mastery of more than one
art has been attributed to very few, the problem of scientifically coordinating
several arts in one has never been accomplished by one individual.

The scientific theory of art production approaches this problem and solves
it exactly by the same method as the problem of locomotion on the ground, in
the water, and in the air is solved—that is, by engineering. The argument of
spontaneous creation must be repudiated, particularly since works of art gener-
ally conceded to be among the greatest, have not been produced spontaneously.
Quite on the contrary: the process of creation consumed an enormous amount of
time and considerable mental and emotional effort.

The difficulty with spontaneous creation is due to the fact that an organic
work of art is a combination of various components. For example, when a com-
poser creates a theme, such a theme implies the co-existence of melody, rhythm,
harmony, dynamics, phrasing, etc., all in one. A scientific approach first de-
velops each component individually, then assembles them into a definite coordi-
nated whole.

A building is not erected by magic. First comes the architect’s idea. This
idea is based in part on existing material forms and their properties. After the
architect makes a blueprint and the contractor is called upon, only then does
materialization of the idea begin. Excavation of the ground, draining, cement-
ing, erection of steel girders, installation of the plumbing system, electric wiring,
plastering, painting—all these phases of construction, following each other in a
pre-determined manner, bring us finally to such achievements of contemporary
engineering as the Empire State Building, the Golden Gate Bridge, and other
important structures. A spontaneous creation in the field of architecture would

30



CREATION AND CRITERIA OF ART 31

probably result in nothing more complex than a log cabin. Compare the amount
of engineering involved in an African canoe carved out of one log or trunk, and
that necessary in the construction of a modern battleship.

Music, as well as the other arts, still relies upon cave-age methods of pro-
duction. One may build spontaneously and without computation a simple hut,
a cave, a tent, or a cabin; but spontaneous creation of a skyscraper would only
result in disaster. Even inexpert engineering could not be relied upon to
carry out such a task. When some Parisian company tried in 1928 to erect its
first skyscraper following the American trend, the structure fell after the steel
had been erected to the ninth floor. And that was in Paris, where the Eiffel
Tower stands as a symbol of engineering genius. It is clear that one art form is
complex enough to handle. Several arts cannot be integrated withcut the aid
of engineering.

An art structure in its formation (the process of being created) may be ex-
pressed as a series of sub-structures in their sequent development and accumu-
lation.

N
S = Sltl+(SI —:—Sll)t2+ (SI+ SII':_SIII) t3+ e o o
I oo+ S =S =S+ .. =Syt

S = sub-structure
. t1, t2, t3 = consecutive moments in time

The difference between engineering and the artistic method of production
is mainly that in the scientific method, each sub-structure or component is de-
veloped individually and correlated thereafter with the other individually de-
veloped components. In the artistic process all (or nearly all) components
appear simultaneously as an @ prior: coordinated group. Any change in such
a group, with the intent of perfecting one of the components, changes the balance-
ratio of the entire group, thus necessitating laborious reconstruction of other
components. The latter frequently changes the balance-ratio so completely
that the final product only remotely resembles the originally intended structure.
With the scientific process, on the contrary, the development of individual com-
ponents may be carried out to the utmost perfection. At the same time their
relationship with other components of the same structure may be constantly
controlled and integrated.

Thus, in the scientific process, there are to be found all the consecutive points
of the series through which individual components are correlated with other
components. In the artistic process, in contrast, many terms of the series are
missing. Moreover, groups of components are generated simultaneously, which
lack logical and esthetic coherence with the final form of the product.

When the artist begins his process with an individual component (such as
rhythmic pattern in music or linear configuration in design), the image of such a
component frequently lacks clear definition. The process may be compared with
seeing an off-focus image and gradually focusing it. Imagire, for example, a
pentagon gradually transforming into a hexagon. Such transformation corre-
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sponds to a modulation from 180° to 120° uniform continuous motion.! All inter-
mediate values between 180° and 120° do not produce closed polygons. Now
imagine a diffused polygon (i.e., one with an infinite number of sides) gradually
approaching the 120° form and, finally, attaining it. This is the foundation
from. which a mathematical definition of the creative process may be deduced
quantitatively. If the desired esthetic form is a regular hexagon, for example,
the creative process can be defined as increase or decrease of angular values ap-
proaching the 120° limit under uniform periodic motion.

In the arts, the final product often does not reach its limit (focus) but re-
mains in a partially diffused state. Definition of the degree of diffusion becomes
an esthetic factor in such a case. In short, the degree of diffusion itself becomes
an art component, as in the paintings of Seurat and Pissarro, and in music
generally, where ‘‘un poco piu mosso’’ or ‘“piano, crescendo, forte’’ only suggest
variable limits.

B. NATURE OF ORGANIC ART

The significance of art can be measured by its immediate appeal and the
effect of naturalness. True art, which can be defined as natural and organic art,
has a general appeal and does not require any explanations, just as birds’ plum-
age, their singing, the murmur of a brook, leaves, mountains, glaciers, water-
falls, sunsets and sunrises do not require any explanation. The art ‘“‘isms,”” despite
lectures, commentaries and volumes of analysis, do not become a jot more appeal-
ing. Despite the propaganda, these “isms’’ cultivate little more than hypocrisy
in the semi-literate and pseudo-cultured strata of the population.

What is the criterion of a natural and organic art? It possesses character-
istics not present in the art “‘isms.”” These are coherence of structure which enables
it to survive, and high associative (semantic) potential which results from such
coherence. For example, a well-defined and economically expressed thought, or
idea, has greater persuasive power than one which is vague and incoherently ex-
pressed.

Art is organic when its form can be traced back to its organic source, as the
winding staircase can be traced back to antlers, horns and cockleshells. The
ancient Egyptians and Greeks discovered the forms of organic art through the
principle of ‘‘dynamic symmetry.”’” This principle was based on a so-called sum-
mation series; in this case, the series in which every third number is the sum of
the preceding two. This series, known to the Egyptians and Greeks, was brought
to the attention of the American public in 1920 by Jay Hambidge in Dynamic
Symmetry. Known through the ages, it was disclosed in Luca Pacioli’s treatise,
De Divina Proporzione. Leonardo da Vinci, Michelangelo and many others
adhered to it in their creative work. Today, it is being applied to many things
in everyday use, including book jackets and radio cabinets, as well as in still-life
paintings, landscapes and portrait work by contemporary painters. Credit for

1The details of such, transformation are to be
found in Chapter 2, Production of Design, of Part
III. (Ed.)
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the mathematical formulation of this series goes to Fibonacci? (13th century)
and the series itself bears his name.

It is the organic structural constitution of a pitch or color scheme that reveals
itself as esthetic harmony to our ear, eye, or any other organ of sensation. If
we had the olfactory organs of a dog, we would probably now possess an art of
smell comparable with the art of music.

Experimental artists, the ‘‘ism’’ makers like Picasso, Kandinsky, Klee, not
to mention hundreds of their followers, are not bringing us a step closer to the
evaluation of organic art forms. Many of these “‘modern’’ artists merely impose
upon us their unsound, insane, feverish, dreamy and distorted hallucinations of
an actuality given to us by nature to be consumed and enjoyed, together with
oxygen, the ultra-violet rays of the sun, the energy of the ocean, and the smell
of the pine forests.

What gives us the right to call these highly imaginative works of art “‘in-
sane’’? The same criteria which would bring about a similar diagnosis, if we
could submit the art products of these artists to the examination of an expert
psychiatrist. But do we want to be driven to insanity? Is this the function of
the arts? When I attended an epoch-making exhibit of Dada, Surrealism and
Fantastic Art held at the New York Museum of Modern Art in 1938, I could
not help thinking how unfair the Museum was to the poor soul$ held in various
insane asylums, who often project equally as disturbing products of their imagi-
nation. When I reached the fourth floor, my call for justice was answered by
that part of the exhibit, which was actually contributed by the inmates of insane
asylums.

It is often believed that the greatness of a work of art lies in its persuasive
realism. You look at a painting, and it just lives. And there are paintings that
are true to life. But what is such realism save a mimetic reproduction of re-
flexes? The facial and figure expression associated with suffering appears on a
canvas, and the critics praise it. Why? Look around, or go to the places where
misery flourishes and you will see more than you care to. But isn’t it ethically
superior to suffer without outward expression? But then artists wouldn't have
anything to paint. If painting were confined to slavish realistic mimicry of
outward expressions, works like ‘““Ivan the Terrible Killing His Son” by Repin
would be among the greatest paintings, as in this composition blood stains are
truly horrifying in their true-to-life quality. Yet to see real blood stains and
witness a real scene of assassination is still much more horrifying. In the age
of improved color cinema we can get not only a realistic record of such a scene,
but we can make it still much more horrible by extending the torture in the film
itself, 1.e., by the technique of ‘‘slow motion.”

On the other hand, we hear and read that the art of Picasso is very important.
Why? Apologists say because he has found a new way of expression. Is it really
new? The idea of giving two heads to one rooster is very childish, particularly
when you recall what the ancient Greeks did to a Hydra, and the Hindus to their

2‘Leqnard of Pisa, who developed the additive nacci), which resulted in his being known as Fibo-
series in 1202, was the son of Bonaccio (filius Bo- nacci, the name of the series. (Ed.)
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own God Shiva. Of course, we can be referred to the technique by which this
has been accomplished. But then it leads us back to kindergarten craft.

There should be one criterion in art and art appreciation: its sanity as re-
vealed in its organic quality, that is, its life, and ultimately—growth. When
artists try to be original either by robbing the kindergarten world of ideas or by
projecting nightmares, it means that art as expressed by such artists has reached
its dead end. The constant rejuvenation of art comes through the modernization
of old and even ancient folk traditions; but one has to remember that these
ancient art traditions were closely associated with natural forms and resulted in
truly significant art, whereas the revised versions of it, usually with the prefix
“neo,” are merely degenerating traditions. There is no progress for art in the
revision of old forms, that had their place, significance, and became monuments
of history, as in the ancient Egyptian, Greek, Hindu, Javanese, Chinese, and
other civilizations. Let us leave the foolish and meaningless productions of
hybrids to the milliners, dressmakers, and other ‘‘creators of fashion.”

C. CREATION VS. IMITATION

When artists, thirsty for the primeval source of art, imitate the art of ex-
tinct civilizations, they are on the wrong track. The true “elixir of life,” which
is progress itself, is never in imitation but in creation. Let us see how creation
has revealed itself in the great civilizations of the past.

The difference between the creative and the imitative processes of art pro-
duction lies mainly in the difference between projecting forms from a given set
of principles, whether consciously or unconsciously used, into a given artistic
medium, and merely imitating the appearance of such forms in that medium.
In primitive ornamental Aztec design, the underlying principle arises from recti-
linear, rectangular and diagonal elements. By means of these elements, Aztec
artists accomplished the projection of human and animal forms. The ancient
Egyptians and Greeks used, as an underlying structural principle, the equality
of ratios which can be expressed by means of the summation series, and which
the Greeks called symmetry .3

Greek sculptors did not try to make a figure of a deity through copying the
appearance of some living model but by establishing a system of proportions
a priori. Such regulative sets, as the set of proportionate relations in this case,
or the rectilinear elements of the Aztecs, constitute limitations which make art
what it is, 7.e., a system of symbols integrated in a harmonic whole. Thus, the
Egyptians, Greeks, and Hindus established standards of beauty which were
expressed through the symbols of harmonic relations.

The same is true also of more primitive civilizations. In some forms, esthetic
expression derives from direct reproduction of the surrounding medium—as in the
matching of colors typical of the surrounding sky, vegetation, or birds’ plumage.

3The Greek concept of symmetry obviously had  try as a correlation of proportions; hence the use
little in common with the modern conception of of the word ““dynamic” to Wistinguish it from the
symmetry as the balanced distribution of elements  contemporary ‘‘static’ concept. (Ed.)
around an axis. The Greeks conceived of symme-













































