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6
THE NATURE
OF SPACE

In an autobiographical sketch Einstein re-
called two incidents from his childhood that
filled him with wonder about the physical
world. When he was five years old his fa-
ther showed him a compass. The way the
needle always pointed in one direction sug-
gested that there was “something deeply
hidden” in nature. Then at twelve he dis-
covered a book on Euclidean geometry with
propositions which seemed to be about a
universal and homogeneous space.’ These
early memories embodied two opposing
views about the nature of space. The
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traditional view was that there was one and only one space that was
continuous and uniform with properties described by Euclid’s
axioms and postulates. Newton defined this “absolute space” as at
rest, “‘always similar and immutable,” but the action of the compass
suggested that space might be mutable, with orientations that varied
according to its contents. The quivering needle pointed to the north
pole and to a revolution in physics.

New ideas about the nature of space in this period challenged the
popular notion that it was homogeneous and argued for its heteroge-
neity. Biologists explored the space perceptions of different animals,
and sociologists, the spatial organizations of different cultures. Art-
ists dismantled the uniform perspectival space that had governed
painting since the Renaissance and reconstructed objects as seen
from several perspectives. Novelists used multiple perspectives with
the versatility of the new cinema. Nietzsche and José Ortega y Gasset
developed a philosophy of ““perspectivism” which implied that there
are as many different spaces as there are points of view. The most
serious challenge to conventional space came from physical science
itself, with the development in the early nineteenth century of non-
Euclidean geometries.

Geometry is the branch of mathematics most directly concerned
with the nature of space and with the properties of points, lines,
planes, and objects in it. Euclid stated without proof certain axioms
and postulates that seemed self-evident and from them derived other
theorems by deductive logic. His geometry was of two and three di-
mensions, and for over two millennia it was considered to be the
only true geometry of real space. Kant assumed that its propositions
were necessarily true and about the world, hence synthetic judg-
ments a priori. At the beginning of the nineteenth century it lay at the
heart of classical physics and Kantian epistemology. But in the
course of that century other geometries challenged the idea that Eu-
clid’s was the only valid one. Crucial to it was the Fifth Postulate:
that through a point in a plane it is possible to draw only one straight
line parallel to a given straight line in the same plane. The non-
Euclidean geometries replaced the postulate with others and modi-
fied the rest accordingly. Around 1830 the Russian mathematician
Nicholai Lobatchewsky announced a two-dimensional geometry in
which an infinite number of lines could be drawn through any point
parallel to another line in the same plane. In his geometry the sum of
the angles of a triangle is less than 180 degrees. In 1854 the German
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mathematician Bernhard Riemann devised another two-dimer{sjonal
geometry in which all triangles had angle sums greater than 180 de-
grees. Riemann’s space was elliptical; that of Lobatchewsky was hy-
perbolic. These alternative surface spaces contrasted with the flat
planar surface of Euclid’s two-dimensional geometry in which the
angle sum of a triangle is exactly 180 degrees. By the end of the cen-
tury other mathematicians had developed geometries for all kinds of
spaces—a doughnut, the inside of a tunnel, even a space like a vene-
tian blind.?

The parallel postulate was a weak point in Euclid. As early as 1621
Sir Henry Savile identified it as a blemish in the system, and to many
mathematicians thereafter it did not seem sufficiently self-evident to
warrant acceptance without proof. It is therefore ironic that
Lawrence Beesley, in his account of the sinking of the Titanic, re-
ferred to the law of parallels as if it were a symbol of order in the
natural world. From a lifeboat he described the beauty of the ship at
night, marred by the “awful angle”” made by the level of the sea with
the rows of porthole lights. “There was nothing else to indicate she
was injured; nothing but this apparent violation of simple geometri-
cal Jaw—that parallel lines should ‘never meet if produced ever so
far both ways.” "

If the spaces of non-Euclidean geometry were not bewildering
enough, there were other new spaces that could not be accounted for
by any geometry. In 1901 Henri Poincaré identified visual, tactile,
and motor spaces, each defined by differen} parts of the sensory ap-
paratus. While geometrical space is three-dimensional, homogene-
ous, and infinite, visual space is two-dimensional, heterogeneous,
and limited to the visual field. Objects in geometrical space can be
moved without deformation, but objects in visual space seem to ex-
pand and contract in size when moved different distances from the
viewer. Motor space varies according to whatever muscle is regis-
tering it and hence has “as many dimensions as we have muscles.”*
In a similar manner Mach defined visual, auditory, and tactile spaces
that varied according to the sensitivity and reaction times of different
parts of the sensory system. These spaces constituted the physiologi-
cal foundation for the “natural” development of geometrical space.
Symmetry has a bodily source, and the positive and negative coordi-
nates of Cartesian geometry derive from the right and left orienta-
tion of our body. Our notion of surface comes from the experience
of our own skin. “The space of the skin,” Mach wrote, “is the analog
of a two-dimensional, finite, unbounded and closed Riemannian
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space.” Terms for basic units of measurement such as “foot” and
“pace” reveal anatomical origins, and thus “notions of space are
rooted in our physiological organism.”*

Speculation that there are two- and three-dimensional spaces
other than the one described by Euclid and that our experience of
space is subjective and a function of our unique physiology was dis-
turbing to the popular mind. Perhaps the most famous critic of these
notions was V. I. Lenin, who, in Materialism and Empirio-Criticism of
1908, cried “enough” to the proliferation of spaces, to the “Kantian”
notion that space is a form of understanding and not an objective re-
ality, and to “reactionary” philosophies such as those of Mach and
Poincaré. Like a man trying to hold down a tent in a wind, Lenin
raced about defending the objective, material world in absolute
space and time that he believed to be the foundation of Marxism and
which, he feared, was threatened by recent developments in mathe-
matics and physics. It is an embarrassing performance by a man
straining in a field beyond his expertise, but it gives a sense of the
concrete implications and political overtones of this seemingly ab-
stract thought.

Lenin began the chapter on “Space and Time” with a statement of
the materialist position: there is an objective reality in which matter
moves in space and time independently of the human mind. This is
in contrast with the Kantian view that time and space are not objec-
tive realities but forms of understanding. He conceded that human
conceptions of space and time are “relative,” but this relativity
moves toward the “absolute truth” of objective reality. Mach'’s state-
ment that space and time are “systems of series of sensations” was
“palpable idealist nonsense.” He labeled “absurd” Mach’s specula-
tion that physicists might seek an explanation for electricity in a
space which is not three-dimensional, and he reaffirmed the ortho-
dox position: “Science does not doubt that the substance it is inves-
tigating exists in three-dimensional space.” He tossed off Poincaré’s

famous anticipation of the relativity of time and space and then critj-
cized that “scrupulous foe of materialism” Karl Pearson, who had
written that time and space are “modes under which we perceive
things apart.” The kind of thinking that denies the objective reality
of time and space is “rotten”” and “hypocritical.”®

Lenin engaged in this polemic because he believed that the repu-
tation and political effectiveness of the Bolshevik party were at stake.
When an article appeared in Die Neye Zeit (1907) about certain Bol-
sheviks who had embraced a Machist philosophy and compromised

133 THE NATURE OF SPACE

orthodox Marxism, Lenin decided to attack publicly to define the
Bolshevik position and show that Machism was simply an aberration
of certain individuals in his party, one rnanifestqtion of a general
disease of doubting material reality that was infecting modern 7so-
ciety as a whole and that could break out in any political party.” In
the concluding paragraphs Lenin singled out the prominent Bolshe-
vik philosopher A. Bogdanov, who had argued for the social relativ-
ity of all categories of experience in Empirio-monism (1904—.1906).
Bogdanov had written that time, like space, is “a form of soc1.al~ cc?-
ordination of the experiences of different people.” Such relativistic
idealism undermined materialism and the belief that there is one and
only one real framework of time and space in which the evef}ts o.f all
cultures take place. According to Bogdanov, Lenin Chargedf various
forms of space and time adapt themselves to man’s exper.le?ce and
his perceptive faculty.”® This formulation contradicted Lenin’s mate-
rialism in two respects. The reference to a plurality of spaces chal-
lenged the universality of a single space, and the suggestlon' that
these various forms of space and time “adapt” to man’s experience
identified Bogdanov with the genetic epistemology of both Mach and
Poincaré.

While Lenin was combating the social relativism of Bogdanov, a
far more important theory of relativity was being developed b}./ Ein-
stein. Efforts by physicists to fit the negative findings of the Mlch.el-
son-Morley experiment into the body of classical physics were like
those of a squirrel trying to bury a nut in’a tile ﬂoor.' Lor.entz h}{-
pothesized a dilation of time for the beam of light traveling in the d%—
rection of the “ether current” just enough to reconcile the experi-
ment with absolute time. George Fitzgerald suggested a similar
compromise to hold on to absolute space. He hypothesized' that the
arms of the apparatus in the experiment actually contracted in length
in the direction of the ether flow just enough to compensate for the
longer time that the light should take to travel with and against the
current as compared with the beam of light that traversed the same
distance across and back. Einstein scrapped the Fitzgerald contrac-
tion together with the Lorentz dilation and proposed relativity ir}-
stead. In the special theory of 1905 space was redefined as a quasi-
perspectival distortion. The contraction was not a real change in the
molecular construction of the apparatus but a distortion created by
the act of observing from a moving reference system. This perspec-
tival effect differed from ordinary perspective because it was not dl.le
to optics and would occur no matter how far the object observed in
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motion was from the observer. The relative velocity of the object and
viewer was the crucial factor, not the distance between them. With
Einstein’s explanation no absolute meaning could be given to the
concept of the actual length of the apparatus or of the space it occu-
pies. Length is not in anything; it is a consequence of the act of meas-
uring. Thus absolute space has no meaning. In 1916 Einstein ex-
plained: “We entirely shun the vague word ‘space,” of which, we
must honestly acknowledge, we cannot form the slightest conception
and we replace it by ‘motion relative to a practically rigid body of
reference.” ”> With the general theory of relativity the number of
spaces increased beyond calculation to equal the number of moving
reference systems of all the gravitational fields generated by all of
the matter in the universe. In 1920 Einstein summed up boldly:
“there is an infinite number of spaces, which are in motion with re-
spect to each other.””’° Fortunately Lenin was too busy making a rev-
olution to take notice.

While physical scientists were trying to come to terms with the
heterogeneity of abstract space, natural scientists began to investi-
gate the relation between the structure of living organisms and their
spatial orientation. In 1901 the Russian physiologist Elie de Cyon
published an article on the “natural” foundation of Euclidean geom-
etry based on results of experiments that he had been conducting for
over twenty years on the physiological origins of experiencing
space.'' His hypothesis was that the sense of space is rooted in the
semicircular canals of the ear. Animals with two canals experience
only two dimensions and those with one canal are oriented in one,
Humans experience three dimensions because they have three canals
set in perpendicular planes, and three-dimensional Euclidean space
corresponds to thé physiological space determined by the orienta-
tion of these canals. From these experiments Cyon concluded that
the sense of space is not inherent and that Kant’s theory that it is an a
priori category of the mind was wrong. Only the semicircular canals
are inherent, and our sense of space derives from them and remains
dependent upon them. The boldness of these claims, particularly the
attack on Kant, triggered a good deal of scholarly criticism,'* but
Cyon was undaunted and continued to extend his theory. In 1908 he
argued that the sense of time also was dependent upon the semicir-
cular canals." The following year his results were incorporated into
a classic of theoretical biology, Jacob von Uexkiill’s Umwelt und In-
nenwelt der Tiere.

Uexkiill asks the biologist to set aside everything that he takes for
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granted in his own world—nature, earth, heavens, ebjects in
space—and focus on only that part of the environment that a partic-
ular organism can actually experience. Although all animals live in
the same environment, they have their own surrounding world (Um-
welt). Each species responds to the outer world in its own way, and
that response creates its special inner world (Innenwelt). The lower
animals react to stimuli directly, and only higher animals with some
organ of sight develop a proper sense of space. Their brains recog-
nize the surrounding world not merely by direct contact but are also
able to mirror objects and spatial relations in the environment. This
mirror world or counterworld (Gegenwelt) differs with each type of
nervous and muscular system. Thus the inner worlds, surrounding
worlds, and counterworlds vary with the “building plans” of each
animal and constitute different senses of space.

Uexkiill modified and extended Cyon’s theory to the entire ani-
mal kingdom and concluded that the sense of space of all animals,
however rudimentary, varied with their unique physiology. Each
had special dimensions, even the space sense of one-celled animals.
The amoeba’s space was a limited one, but he reconstructed it in
great detail and characterized it as a “most lively work of art.” His
appreciation of the creative force generated by the needs and struc-
tural patterns of animals led him to a critique of Darwin’s theory of
natural selection. “It is not true, as people are accustomed to think,
that nature compels the animal to adapt, but on the contrary, the ani-
mal forms its nature according to its special needs.”'* Among the
throng of worlds and living spaces, he speculated, there may also be
higher worlds of greater dimensions that we are unable to see, as the
amoeba is unable to see the stars in our sky.

This reminder that there are complete worlds with distinctive
spatial orientations scattered all along the phylogenetic scale chal-
lenged the egocentrism of man. Another challenge came from social
scientists. Adventurers and scholars had long sailed about the earth
and dug into its crust to find out about other societies, but they al-
ways reconstructed them in the uniform space of the modern West-
ern world, never imagining that space itself might vary from one so-
ciety to another as much as did kinship patterns and puberty rites.
Durkheim’s arguments for the social relativity of space and its heter-
ogeneity were part of his general theory of the social origin of basic
categories of experience.'® In Primitive Classification he challenged the
theory, attributed to Sir James Frazer, that social relations are based
on logical relations inherent in human understanding. He argued the
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opposite—that logical categories derive from social categories, space
being one of them. To illustrate he described the Zuii Indians who
divided space into seven regions—north, south, east, west, zenith,
nadir, and center—which derived from social experience and in
which all objects belonged. The wind and air belonged to the north,
water and spring to the west, fire and summer to the south, earth and
frost to the east. Different birds and plants belonged to specific re-
gions as did the energies of life. The north was the region of the peli-
can and crane, the evergreen oak, force and destruction. He con-
cluded that their space was “nothing else than the site of the tribe,
only indefinitely extended beyond its real limits.””’® Space is hetero-
geneous in two senses: it varies from society to society, and within
societies such as the Zuiii it has different properties in different re-
gions.

In The Elementary Forms of the Religious Life Durkheim elaborated on
the heterogeneous nature of space, again as part of a general theory
of the social origins of the categories of thought. If space were abso-
lutely homogeneous, he argued, it would be useless to coordinate the
varied data of sensuous experience. To identify things in space it
must be possible to place them differently—to put them above and
below, right and left—and so in every society space is heterogene-
ous. But there is a collective sense of these unique spaces, shared by
all member of a society, hence they must have a social origin; and
there is evidence that these spatial classifications are structurally
similar to social forms: “There are societies in Australia and North
America where space is conceived in the form of an immense circle,
because the camp has a circular form; and this spatial circle is di-
vided up exactly like the tribal circle, and is in its image. There are as
many regions distinguished as there are clans in the tribe, and it is
the place occupied by the clans inside the encampment which has
determined the orientation of these regions.”'” Durkheim believed
that there was a muititude of such spaces about the surface of the
globe, differing from each other like patterns of Oriental rugs.”® In
Germany another social scientist unearthed a plurality of spaces
buried in time.

Spengler believed that different cultures had a unique sense of
space (as well as time) manifested in a symbolism that embraced
every aspect of life. This sense of space or extension is the “prime
symbol” of a culture, inherent in political institutions, religious
myths, ethical ideals, principles of science, and the forms of painting,
music, and sculpture. But it is never conceptualized directly, and it is
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necessary to interpret many aspects of a culture to grasp its particu-
lar notion of extension. The infinitely extended space of the modern
“Faustian” era is but one of several in which the great cultures of
history have been staged. :

The Egyptians conceived of space as a narrow path down which
the individual soul moves to arrive at the end before ancestral
judges. Their most distinctive constructions are not buildings but
paths enclosed by masonry. Reliefs and paintings are done in rows
and lead the beholder in a definite direction. In Chinese culture
space is also a path that wanders through the world; but the individ-
ual is led to his ancestral tomb by nature, by “devious ways through
doors, over bridges, round hills and walls,” not by rows of stones
like the Egyptians. Greek space was dominated by a sense of near-
ness and limit. The universe was a cosmos, a “well-ordered aggre-
gate of near and completely viewable things” covered by the corpo-
real vault of heaven. Its government was a clearly circumscribed
city-state; its temples, finite structures formed about a center, en-
closed by a colonnade. Classical art had “closed” figures with
sharply bounded surfaces, and the predominance of the body
brought the eye from the distant to the “near and still.” Its statues,
like its buildings, were clearly delimited, with no suggestion of the
infinite or unbounded, and it produced a geometry of regular, closed
figures that were the ideal forms of the earth and heaven."

Spengler’s account of space in the modern era expands with an
exuberance that parallels his thesis—that the prime symbol of the
Faustian soul of the modern age is limitless space. Faust’s restless
striving, the soaring of Gothic cathedrals, and the proliferation of
geometric spaces reflect this sense of infinity. Modern music such as
Wagner’s Tristan liberates the soul from material heaviness and sets
it free to move towards the infinite. He concludes with a cannonade
of evidence for the modern era’s sense of the limitlessness of space:
“the expansion of the Copernican world picture into that aspect of
stellar space that we possess today; the development of Columbus’s
discovery into a worldwide command of the earth’s surface by the
West; the perspective of oil painting and of tragedy-scene; . .. the
passion of our civilization for swift transit, the conquest of the air,
the exploration of the Polar regions and the climbing of almost im-
possible mountain peaks.”’*

The proliferation of geometrical and physical spaces had a great ef-
fect on mathematics and physics but did not generally influence
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thinking in other areas. The exploration of the experience of space of
the amoeba, the Zuiiis, and the ancient Egyptians was important to
some natural and social scientists but made little stir outside their
respective disciplines. However, the multiplication of points of view
in painting had an impact far beyond the world of art. It created a
new way of seeing and rendering objects in space and challenged the
traditional notion of its homogeneity.

The depiction of space in painting reflects the values and funda-
mental conceptual categories of a culture. In the Middle Ages the
importance of persons and things in heaven and earth determined
their size and position in space. With the introduction of perspective,
objects were rendered to scale according to their actual size and were
located in space to reproduce the relations of the visible world.?! In
1435 the Florentine painter Leon Battista Alberti formulated the
rules of perspective that were to govern painting for four hundred
and fifty years. He intended to help painters create a unified pictorial
space in which God’s order, the harmony of nature, and human vir-
tues would be visible. Samuel Edgerton has observed that this for-
mulation of perspective was a “visual metaphor” for the entire
Florentine world at that time: its politics were just coming under the
authority of the Medici oligarchy; there was a growing rationality in
banking and commerce that relied on mathematical orderliness and
utilized the system of double-entry bookkeeping; the Tuscan hills
were terrassed with neat rows of olive trees and parallel strings of
grape vines, all controlled by a centralized land management; pro-
portion and orderliness were valued in every area of culture and
were expected to regulate decorum and dress.”> Although there were
occasional variations or intentional violations of the rules of per-
spective, they governed the rendering of space in art until the twen-
tieth century. Then, under the impact of the Impressionists,
Cézanne, and the Cubists that perspectival world broke up as if an
earthquake had struck the precisely reticulated sidewalks of a Re-
naissance street scene,

When the Impressionists left their studios and went outside to
paint, they discovered a new variety of points of view as well as
shades of color and light. They broke Alberti’s rule that the canvas
should be placed precisely one meter from the ground, directly fac-
ing the subject, and positioned it up and down and at odd angles to
create new compositions. They moved in and out of the scene, and
the frame ceased to be the proscenium of a cubed section of space
that it had traditionally been. Daubigny carried to an extreme their
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rejection of the fixed point of view when he painted from a house-
boat as it rocked at anchor or actually sailed along the Seine. With
these new points of view the Impressionists abandoned the sceno-
graphic conception of space.”

However varied the scope and angle of Impressionist space, it was
essentially one space as seen from one point of view. Cézanne was
the first to introduce a truly heterogeneous space in a single canvas
with multiple perspectives of the same subject. In Still Life
(1883-1887) a large vase is reconstructed from two points of view
with the elliptical opening more rounded than a strict adherence to
scientific perspective would allow and gaping fuller than the opening
of the other vase standing next to it on the same flat surface in the
same plane. In Still Life with a Basket of Apples (1890-1894) the corners
of the table are seen from different vantage points and grafted to-
gether to create balance with the other shapes. His Portrait of Gustave
Geoffroy (1895) combines a frontal view of the seated subject with an
aerial view of the table before him on which open books are lying
with almost no perspectival foreshortening. This optically impossi-
ble mixture of points of view enabled Cézanne to show all that he
wanted of the man and his work and at the same time conform to the
requirements of composition. Cézanne was enamored of the shape
of Mont Sainte-Victoire and painted it hundreds of times. By using
different perspectives for different parts of the landscape he gradu-
ally pulled it out of the distant background toward the foreground
until in the later paintings it loomed large as.a symbol of his lifelong
fascination with form and space. His landscapes broke ground for
modern art as he gouged out quarries and cleared trees to make the
terrain of Aix-en-Provence conform to his artistic needs.

Cézanne’s primary commitment was to the composition of forms
on the flat surface of the canvas; conventions for accurately ren-
dering volume and depth were secondary.** While most painters had
tried to create an illusion of three-dimensional space, Cézanne ac-
centuated the flatness of the picture surface and frequently violated
the rules of perspective in deference to it. He never entirely aban-
doned the techniques for showing depth but compromised them
when necessary. And so he broke up consistent linear perspective
with multiple perspectives, he violated aerial perspective in land-
scapes by painting objects in the distance as bright or brighter than
those in the foreground, and he occasionally chipped off a piece of
pottery when overlapping would interfere with his overall design.
He sought to reconcile the properties of volumes in three-dimen-
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sional space with the two-dimensionality of the picture plane, and
his paintings vibrate from the tension. He also wanted to fuse per-
ceptions and conceptions—the way we see things from a single point
of view and the way we know them to be from a composite of sev-
eral views. Experience tells us that the opening of a vase is circular,
but when viewed from the side we see it as an ellipse. Cézanne com-
bined the two perceptions visually with multiple perspectives.

These daring innovations were possible only for someone with a
sharp sense of space. Cézanne’s unique sensitivity to the effect of
slight shifts in point of view is revealed in a letter to his son of Sep-
tember 8, 1906: “‘Here on the edge of the river, the motifs are plenti-
ful, the same subject seen from a different angle gives a subject for
study of the highest interest and so varied that I think I could be oc-
cupied for months without changing my place, simply bending more
to the right or left.”?* Subtle differences in form and perspective that
most painters would not notice occupied Cézanne—fascinated
him—for months. He wrestled with them until, as Merleau-Ponty
believed, he created “the impression of an emerging order, of an ob-
ject in the art of appearing, organizing itself before our eyes.”?® He
“realized” objects in space as they take form, as the eye darts about
the visual field and hovers around things until they are identified in
space and integrated into our world of experience. For Cézanne an
object in space was a multitude of creations of the seeing eye that
varied dramatically with the most minute shifts in point of view.

One of the great fallacies of historical reconstruction is the char-
acterization of events as transitional. The work of Cézanne is one of
the most fully realized corpuses in the history of art, and it is particu-
larly misleading to view it as a transition to modern art. Nevertheless
the important innovations he made in the rendering of space—the
reduction of pictorial depth and the use of multiple perspective—
were carried further by the Cubists in the early twentieth century
and have therefore come to be viewed as transitional. The Cubists
repeatedly expressed their debt to Cézanne and used his techniques
to create even more radical treatments of space. Their use of multi-
ple perspective also shows a strong similarity to the cinema, which
broke up the homogeneity of visual space.

Like modern art, the cinema offered some new and varied spatial
possibilities. Theater viewers saw action in the same frame, from a
single angle, and from an unchanging distance in a space that was
stationary and uniform from beginning to end. But the cinema could
manipulate space in many ways. The frame could be changed by
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moving the camera or changing the angle of the lens. The point of
view or distance from the action could be shifted with different cam-
era positions, and the space in view could move continuously with a
pan. The multiplicity of spaces produced by these camera tech-
niques was augmented by editing, which made it possible to shift
quickly between points of view and break up spatial coherence even
further.”” The cinema also showed places around the world to which
the audience rarely had access. In 1898 a Viennese physician made a
film of a surgically exposed pulsating heart. The camera also looked
into the interior space of the human body by means of the new
x-rays. An article of 1913 on “The Widening Field of the Moving-
Picture” described the “Roentgencinematography” of a radiologist
at Cornell Medical College who made a film from a succession of
x-rays of a mixture of bismuth subcarbonate and buttermilk as it
passed through the intestines.”®

The two pioneers of Cubism, Picasso and Braque, incorporated
the innovations of Cézanne and the cinema and brought about the
most important revolution in the rendering of space in painting since
the fifteenth century. They abandoned the homogeneous space of
linear perspective and painted objects in a multiplicity of spaces
from multiple perspectives with x-ray-like views of their interiors.
Picasso’s first Cubist work, Les Demoiselles d'Avignon (1907), showed
two figures in frontal pose but with noses in sharp profile. The seated
figure has her back to the viewer but her head is seen from the front.
Delaunay’s Cubist Eiffel Tower (1910-11; Figure 5) is assembled to
suggest the ubiquity of the tower in Parisian life. Houses from difffer—
ent parts of the city are clustered under and about its base like gifts
under a Christmas tree. Their windows peer at it from all sides, even
from inside it. The lower section is shown from a corner and the
ironwork of the rear is perched on the side to indicate both the airi-
ness of the structure and that it can be seen from all directions. Part
of the tower has been taken out and upper sections collapsed toward
the base to suggest its height. The tower was a particularly good
subject because it really could be seen from anywhere and symbo-
lized the Cubist objective to rearrange objects as seen from multiple
perspectives.

One explanation for multiple perspective was that it enabled the
Cubists to transcend the temporal limitations of traditional art. In
1910 the essayist Roger Allard described the Cubist painting of Jean
Metzinger as “‘elements of a synthesis situated in time.”*” The fol-
lowing year Metzinger explained that Cubists have “uprooted the



Fig. 5. Robert Delaunay, Eiffel Tower, 1910-11.
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prejudice that commanded the painter to remain motionless in front
of the object, at a fixed distance . . . They have allowed themselves to
move round the object, in order to give, under the control of intelli-
gence, a concrete representation of it, made up of several successive
aspects. Formerly a picture took possession of space, now it reigns
also in time.”*® In 1913 Apollinaire commented that Cubists have
followed scientists beyond the third dimension and “have been led
quite naturally . . . to preoccupy themselves with new possibilities of
spatial measurement which, in the language of the modern studies,
are designated by the term: the fourth dimension.”””! There was a
popular interest in the fourth dimension in France at that time,
which might have inspired the Cubists.*

In addition to rendering multiple points of view, the Cubists also
revised the traditional concept of depth. Formerly artists conceived
of painting as the representation of an object in three-dimensional
space, but modern artists rejected the notion that art was supposed
to represent anything. Rather it must be what it is—a composition of
forms on a flat surface. In 1900 the art critic Maurice Denis an-
nounced this essential characteristic of modern art: “a picture—be-
fore being a war horse, a nude woman, or an anecdote—is essentially
a flat surface covered with colors assembled in a certain order.”*
This flattening was accomplished by the Cubists in part by multiple
perspective but also by multiple light sources, the reduction of aerial
perspective, and the breakdown of discrete forms and consistent
overlapping. All of these techniques can be geen in Braque’s Still Life
with Violin and Pitcher (1910; Figure 6). The violin is broken up and
shown from several points of view. Color is limited to shades of
white, black, and brown, and there is no aerial perspective. The wild
overlapping suggests forms and depth, but it is impossible to deter-
mine exactly what forms in what depths. The light source is ambigu-
ous and casts shadows in different directions, but the fold of paper at
the top throws a distinct shadow to the left while the illusionistic nail
casts one to the right. This contradiction further interrupts a consis-
tent sense of depth. There is another ambivalence about two- and
three-dimensional space with the molding on the wall, which indi-
cates depth clearly at one corner but then breaks into the flatter com-
position of the rest. The Cubists, like Cézanne, never entirely aban-
doned depth but reduced it, creating tensions between the world of
three dimensions that was their inspiration and the two-dimension-
ality of painting that was their art. The trompe-l'0eil nail is a symbol of
this creative tension. It is the most unambiguously three-dimen-
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lin and Pitcher,
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sional object in the painting and is represented clearly with an iden-
tifiable light source, but it also contradicts the illusion of depth by
proclaiming that the painting is flat and could be nailed to the wall
like a piece of paper. It is a stake in the heart of the third dimension
of painting.

The Cubists” break with the space of traditional art was the sub-
ject of an essay of 1912 by Gleizes and Metzinger. They argued that
the convergence technique of perspective records only visual space,
but to establish pictorial space the artist must react to the world, as
does the viewer, with all of the faculties. “It is our whole personality
which, contracting or expanding, transforms the plane of the picture.
As it reacts, this plane reflects the personality back upon the under-
standing of the spectator, and thus pictorial space is defined—a sen-
sitive passage between two subjective spaces.” Modern art is no
longer content with slavishness to the rules of scientific perspective.
“The worth of river, foliage, and banks, despite a conscientious
faithfulness to scale, is no longer measured by width, thickness, and
height, nor the relations between these dimensions. Torn from natu-
ral space, they have entered a different kind of space, which does not
assimilate the proportions observed.” That different kind of space
must no longer be confused with “pure visual space or with Euclid-
ean space.” It is the space of all of the faculties and emotions and, if
it is to be linked with any geometry, it would be a non-Euclidean ge-
ometry such as Riemann’s.>*

The proliferation of perspectives and the breakup of a homogene-
ous three-dimensional space in art seemed to many to be a visible
representation of the pluralism and confusion of the modern age. As
early as 1923 Picasso tried to defend his achievement from such
forced juxtapositions: “Mathematics, trigonometry, chemistry, psy-
choanalysis, music and whatnot, have been related to Cubism to give
it an easier interpretation. All this has been pure literature, not to say
nonsense, which has only succeeded in blinding people with
theories.”> This is an important reminder that Cubism came out of
pressures and challenges within art. Nevertheless Cubism did influ-
ence, and was influenced by, other developments. Chronophotog-
raphy and cinema no doubt had some effect, however indirect, on
the way Cubists rendered space and sought to give a sense of the de-
velopment of an object in time as a construction of successive points
of view. X-ray must have had something to do with the Cubist ren-
dering of the interior of solid objects. In spite of Picasso’s warning,
critics continued to draw parallels between Cubism and a number of
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other cultural developments. Fritz Novotny suggested that the
"“alienation of objects from reality” in Cubism was symptomatic of a
culture that affirmed the “unreality of place’” and that was plagued
by nihilism.** Siegfried Giedion linked Cubism with a new sense of
the many-sidedness of moral and philosophical issues.’’ Pierre
Francastel saw Cubism as a reflection of the fragmented space of the
modern age.*® Max Kozloff saw a connection with the relaxation of
rules of grammar where words are run together as in the writing of
Joyce.* Wylie Sypher stressed its similarity to the shifting perspec-
tives of the new cinema and used it as a metaphor for the modern
“world without objects.””*°

Painters and novelists faced contrasting challenges in reproducing
the dimensions of experience. Painters, limited to a single instant,
used multiple perspective to portray objects as they came into view
in time. Writers, limited to a series of single settings, used multiple
perspective to depict different views of objects in space. Proust and
Joyce used the technique in several ways.

While riding in a carriage Marcel was moved by the sight of the
twin steeples of the church of Martinville, which continually
changed position as he approached them along a winding road. His
description of the shifting steeples is a literary analog of a Cubist
painting.*' His account of successive views of a sunrise seen through
the windows of a speeding train made the connection with painting
directly: “I was lamenting the loss of my strip of pink sky when I
caught sight of it afresh, but red this time, in the opposite window
which it left at a second bend in the line, so that I spent my time
running from one window to the other to reassemble, to collect on a
single canvas the intermittent antipodean fragments of my fine scar-
let, ever-changing morning, and to obtain a comprehensive view of it
and a continuous picture.”** In addition to such multiple perspec-
tives of objects viewed over a relatively short time, there is another
proliferation of space in Proust that is produced over long stretches
of time by the action of feelings on the settings of important events.
After many years Marcel returned to the Bois de Boulogne to try and
recapture the pleasures of his childhood. But all was changed. The
carriages were replaced by motor cars; the women wore different
hats. Space itself, he realized, was as malleable as the objects in it:
“The places that we have known belong now only to the little world
of space on which we map them for our convenience. None of them
was ever more than a thin slice, held between the contiguous impres-
sions that composed our life at that time; remembrance of a particu-
lar form is but regret for a particular moment; and houses, roads,
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avenues are as fugitive, alas, as the years.”** Spaces are squécﬁ to
changing perspectives, thoughts, and feelings and suffer the unceas-
ing transformation of things in time.

We have already observed in a discussion of simultaneity how
Joyce reconstructed events, such as those in the ““Wandering Rocks”
episode, from a number of points of view in order to give a fuller
sense of them. He also envisaged a multiplicity of coexisting uni-
verses of different dimensions. Bloom reflects on the size of his uni-
verse and sees it as one of an infinite number enclosed within one
another as in a set of Chinese boxes. He thinks of the star Sirius
57,000,000,000,000 miles distant, 900 times as large as the earth, and
then of the nebula of Orion in which 100 of our solar systems could
be contained. He then considers the infinitesimally small universes
around him, “the incalculable trillions of billions of millions of im-
perceptible molecules contained by cohesion of molecular affinity in
a single pinhead” and “the universe of human serum constellated
with red and white bodies, themselves universes of void spaces con-
stellated with other bodies.” In the final account of his hero, Joyce
mocks the convention of giving a precise, single location of action.
Bloom is in bed next to Molly and telling her about his day: “Lis-
tener S.E. by E.; Narrator, NN-W. by W.: on the 53rd parallel of lati-
tude, N. and the 6th meridian of longitude, W.: at an angle of 45° to
the terrestrial equator.”** Here the relative position of the two lying
head to foot is identified by means of this incongruous navigational
jargon, which ironically brings to mind the impossibility of knowing
the precise location of bodies in space. We know their exact location
on earth, but where is the earth? Moreover, even if we did know that,
Joyce implied, it would not reveal the crucial information about
place. Odysseus’s Mediterranean, Bloom’s Dublin, his bed at 7
Eccles Street are not the essential settings, because the real action
takes place in a plurality of spaces, in a consciousness that leaps
about the universe and mixes here and there in defiance of the or-
dered diagraming of cartographers. Edmund Wilson has interpreted
these shifting perspectives as part of a general movement in Euro-
pean culture. “Joyce is indeed really the great poet of a new phase of
human consciousness. Like Proust’s or Whitehead’s or Einstein’s
world, Joyce’s world is always changing as it is perceived by differ-
ent observers and by them at different times.”** Thus the two most
innovative novelists of the period transformed the stage of modern
literature from a series of fixed settings in a homogeneous space into
a multitude of qualitatively different spaces that varied with the
shifting moods and perspectives of human consciousness.
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In geometry and physics, biology and sociology, art and literature
attacks were launched on the traditional notions that there is one and
only one space and that a single point of view is sufficient to under-
stand anything. Sometimes the historical record is generous and
supplies abundant evidence for a cultural change. In this period it
also supplied an interpretation of that change with the philosophy of
“perspectivism.”

After Nietzsche left the university he began to criticize the nar-
rowness of academic thinking—a Platonism that denied the validity
of knowledge acquired through the senses, a positivism that was
blind to the inherent subjectivity of knowledge. Scholars, he wrote,
“knit socks for the spirit.”** He came to life in the clear air outside
the academy, and like the Impressionists who discovered a world of
new colors en plein air, he found new philosophical topics and a fresh
poetic language with which to write about them. In opposition to the
positivists” belief in the truth of objective facts, he insisted that there
are no such things, only points of view and interpretations, and he
urged philosophers “to employ a variety of perspectives and affective
interpretations in the service of knowledge.” This philosophy was
called “perspectivism,” and in 1887 he proclaimed its method.

Henceforth, my dear philosophers, let us be on guard against the
dangerous old conceptual fiction that posited a “pure, will-less,
painless, timeless knowing subject”; let us guard against the
snares of such contradictory concepts as “pure reason,” “absolute
spirituality,” “knowledge in itself: these always demand that we
should think of an eye that is completely unthinkable, an eye
turned in no particular direction, in which the active and inter-
preting forces, through which alone seeing becomes seeing some-
thing, are supposed to be lacking; these always demand of the eye
an absurdity and a nonsense. There is only a perspective seeing,
only a perspective “knowing”; and the more affects we allow to
speak about one thing, the more eyes, different eyes, we can use to
observe one thing, the more complete will be our “concept” of
this thing, our “objectivity.” But to eliminate the will altogether,
to suspend each and every affect, supposing we were capable of
this—what would that mean but to castrate the intellect?*’

We must look at the world through the wrong end of the telescope as
well as the right one, see things inside out and backwards, in bright
and dim light. In this philosophy spaces proliferate with points of
view.

In the twentieth century perspectivism was formalized by the
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Spanish philosopher José Ortega y Gasset. Rationalists argue that
there is one and only one truth that can be grasped by factoring out
the errors that arise from viewing things from subjective points of
view. Rejecting this approach, Ortega formulated his own theory of
perspectivism in 1910: “this supposed immutable and unique reality
... does not exist: there are as many realities as points of view.”*® In
1914 he made perspective into the stuff of reality: “God is perspec-
tive and hierarchy; Satan’s sin was an error of perspective. Now, a
perspective is perfected by the multiplication of its viewpoints.”*
The rationalist position maintained the homogeneity of space, and
Ortega countered that there were as many spaces in reality as there
were perspectives on it. In a manifesto for the first issue of the jour-
nal El Espectador (1916), he reaffirmed the validity of the individual
point of view. Reality is perspective. The war itself, he suggested,
was brought about by a narrow-mindedness among nations that
failed to see the larger context of their actions. People must react
against this “exclusivism” and develop a broad outlook that em-
braces a multitude of perspectives.*

In a lecture on the historical significance of Einstein, Ortega
linked perspectivism and the general theory of relativity and main-
tained that the coincidence of their publication in 1916 was a sign of
the time. The two doctrines signified a breakdown of the old notion
that there is a single reality in a single, absolute space. “There is no
absolute space because there is no absolute perspective. To be abso-
lute, space has to cease being real—a space full of phenomena—and
become an abstraction. The theory of Einstein is a marvellous proof
of the harmonious multiplicity of all possible points of view. If the
idea is extended to morals and aesthetics, we shall come to experi-
ence history and life in a new way.”””! He also suggested ethical and
political consequences. The peace broke down in Europe because
each nation was fixed in a narrow outlook. The British “white man’s
burden,” the French “mission civilisatrice,”” and the German “‘deutsche
Kultur” were but different points of view on the same landscape, but
each nation viewed its own as the only true one.

Ortega once described perspectivism in terms applicable to Cu-
bism: “The truth, the real, the universe, life . . . breaks up into innu-
merable facets and vertices, each of which presents a face to an indi-
vidual.”** His philosophy itself reflected many others. He was
influenced by, or noted parallels to, Riemann, Lobatchewsky, Mach,
Einstein, Uexkiill, Proust, and Joyce and shared their restlessness
with conventional notions about the sanctity of a single space or
point of view. He challenged what he felt to be an arrogance deeply
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embedded in Western culture, an egocentrism that believed that one
point of view—be it that of a mathematician, philosopher, or na-
tion—was alone correct. Knowledge progresses and cultires ad-
vance as the diversity of concrete experience is allowed to be heard.
The world is understood by the observer who localizes reality “in
the current of life which flows from species to species, from people
to people, from generation to generation and from individual to indi-
vidual, gradually possessing itself of more and more universal real-
ity.”>® There is danger that such a philosophy of perspective can be-
come a runny, undisciplined pluralism, an excuse for having no
point of view at all, but in this period it provided a corrective to the
epistemological and aesthetic egocentrism that had dominated West-
ern culture for so long.

Durkheim’s theory of the social relativity of space gave weight to
societies outside the Western world, and even Spengler was able to
appreciate the broad range of achievements of cultures based on a
different sense of space. Ortega’s philosophy of perspectivism in its
social and political implications lined up clearly on the side of plu-
ralism and democracy against monism and monarchy. It implied that
the voices of many, however untrained or chaotic, are a desirable
check on the judgment of a single class, a single culture, or a single
individual. Even Nietzsche, who had contempt for democracy and
who railed against the leveling effect of the masses, understood that
the overman must achieve transcendence through a continual strug-
gle, and hence dialogue, with the masses. Zarathustra repeatedly re-
turned to the masses, even though he was always misunderstood and
continually threatened by contact with them. Although these various
arguments on behalf of the heterogeneity of space did not always ad-
dress themselves to the social and political terms of social equality
versus social privilege and democracy versus monarchy, they form
part of a general cultural reorientation in this period that was essen-
tially pluralistic and democratic.

A second major issue raised about the nature of space was its con-
stituency.

The traditional view that space was an inert void in which objects
existed gave way to a new view of it as active and full. A multitude of
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discoveries and inventions, buildings and urban plans, paintings and
sculptures, novels and dramas, philosophical and psychological
theories, attested to the constituent function of space. I will refer to
this new conception as “/positive negative space.” Art critics describe
the subject of a painting as positive space and the background as
negative space. “Positive negative space” implies that the back-
ground itself is a positive element, of equal importance with all
others. The term is somewhat unwieldy, but it is accurate and sug-
gests the historical sense of the developments in this period, since it
implies that what was formerly regarded as negative now has a posi-
tive, constitutive function.

One common effect of this transvaluation was a leveling of former
distinctions between what was thought to be primary and secondary
in the experience of space. It can be seen as a breakdown of absolute
distinctions between the plenum of matter and the void of space in
physics, between subject and background in painting, between fig-
ure and ground in perception, between the sacred and the profane
space of religion. Although the nature of these changes differed in
each case, this striking thematic similarity among them suggests that
they add up to a transformation of the metaphysical foundations of
life and thought.

From the time of Democritus scientists had believed that the stuff
of the world was composed of solid bits of matter. In 1897 J. J.
Thomson announced his discovery of some even more basic “cor-
puscles” out of which the elements were,built, and developed a
model of the atom with these corpuscles (eventually called electrons)
orbiting around a nucleus.’® The Thomson atom was thus largely
empty space, and it wiped out the classical distinction between the
plenum of matter and the void of space. By 1914 a book about atoms
explained that matter had a “spongy” consistency and was “prodi-
giously lacunary.””

In 1876 William Clifford, the English translator of Riemann, for-
mulated a theory that matter and its motion were manifestations of
the varying curvature of space. He hypothesized that matter was the
location of curvatures in space analogous to “little hills” on a flat
surface; “that this property of being curved or distorted is contin-
ually being passed on from one portion of space to another after the
manner of a wave”’; and “that this variation of the curvature of space
is what really happens in that phenomenon which we call the motion
of matter.””® In 1898 the American philosopher Hiram M. Stanley
identified a trend among physicists of seeing all things as different
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states of energy. For them space was not an epistemological form but
a product of the struggle for existence among the opposing forces
that might displace it. Stanley concluded that space is “not full of
things, but things are spaceful.””” This adjectival form emphasized
the active and constituent function, but most nineteenth-century
physicists could not conceive of attributing physical functions to
space, so they posited a medium called ether, pervading space,
which transmitted electromagnetic phenomena like wireless waves
and x-rays. A book on the wireless maintained that there is “nothing
absolutely solid in nature” and that it is possible for a medium to
penetrate all things.”® Wells’s Time Traveller was able to avoid colli-
sion with the solid objects that occupied the places through which
his machine moved by slipping through the interstices of intervening
substances. Another science-fiction writer imagined a “Y-ray” that
could increase the spaces between matter to allow one solid body to
pass through another.” Thus space constituted a large portion of
matter, and the medium that was thought to pervade it played an ac-
tive role in the transmission of energy.

Physical space came fully to life with Einstein’s field theory. In
1873 Clerk Maxwell hypothesized that electricity and light travel in
waves through fields like those around magnets. Fifteen years later
Heinrich Hertz developed instruments to propagate electromagnetic
waves through a vacuum, but he, like Maxwell, could not imagine
how the wave could oscillate in nothing and so clung to the theory of
an ether. Even after the Michelson-Morley experiment failed to de-
tect an ether, physicists continued to spin theories to accommodate
the mechanical model for the propagation of waves through a me-
dium of ponderable matter. Einstein boldly abandoned that model.
His special theory removed the idea “that the electromagnetic field is
to be regarded as a state of a material carrier. The field thus becomes
an irreducible element of physical description, irreducible in the
same sense as the concept of matter is in the theory of Newton.” In
Newton’s mechanics a particle of light moves through empty and
static space. In Einstein’s mechanics everything is in movement
throughout the field at the same time, and space is full and dynamic
and has the power of “partaking in physical events.”*® According to
the new physics the universe is full of fields of energy in various
states, and space can be thought of to be as substantial as a billiard
ball or as active as a bolt of lightning.

The history of architecture is the history of the shaping of space
for a variety of political, social, religious, or purely aesthetic reasons.
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Greek temples and theaters, Roman basilicas and baths, Byzantine
churches, Romanesque and Gothic cathedrals, Renaissance and Ba-
roque palaces, each style had a distinctive sense of space unique to
its period and self-consciously created by architects schooled in its
respective artistic conventions.’’ However, around the turn of the
century architects began to modify the way they conceived of space
in relation to their constructions. Whereas formerly they tended to
think of space as a negative element between the positive elements
of floors, ceilings, and walls, in this period they began to consider
space itself as a positive element, and they began to think in terms of
composing with “space” rather than with differently shaped
“rooms.” Although this change was essentially a rethinking of the
nature of architectural design, it was facilitated by three inventions
that liberated architects from many structural requirements for illu-
mination, load-bearing, and ventilation and made it possible to
sculpt interior space freely.

There was an enormous increase in the use of artificial illumina-
tion even before the introduction of the electric light: between 1855
and 1895 an average household in Philadelphia increased its use of
illumination twenty times.®* But this came mostly from burning oil
or gas and imposed great architectural limitations. The invention of
the gas mantle in the 1880s eliminated the soot, but even so the elec-
tric light bulb quickly came to dominate the market and by the mid-
nineties began to revolutionize architecture and interior design. It
was cooler and cleaner than gas and could, be placed almost any-
where, so architects could build with whatever natural light they de-
sired or eliminate it completely.

In 1892 the French engineer Fran¢ois Hennebique increased the
load-bearing strength of reinforced concrete by replacing the iron
rods with steel and bending them near the supports. He used it in his
own house to support a tower that cantilevered four meters out from
the building. The French remained leaders in the development of
concrete architecture until the First World War; their fascination
with the new material culminated in the monumental Maginot Line.
Reinforced concrete enabled architects to fling dramatic new forms
all over Europe and America in the early twentieth century, and
since it could be poured into molds, there was no end to the unusual
shapes or spaces that could be created.®

A fully air-conditioned building controls temperature, cleanli-
ness, humidity, and circulation of air. There is some controversy
about which building was the first to have all four, but it came into
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being some time between 1903 and 1906. Reyner Banham identified
the Royal Victoria Hospital in Belfast (1903) as “the first major
building to be air-conditioned for human comfort,” because the en-
tire plan was adapted to environmental considerations. Stuart W.
Cramer coined the term “air-conditioning” in lectures and patents
filed in 1904-1906. But the crucial invention was the dew-point con-
trol system for humidity regulation that Willis Carrier patented in
1906.°* Liberated from the necessity of providing structural openings
for ventilation, architects could open or close spaces at will.

With the flood of industrial goods in the nineteenth century, Eu-
ropeans lost their sense of the dignity of space and rooms were clut-
tered with knickknacks and mementos, bird cages and aquariums,
ornate picture frames, moldings, drapes, and overstuffed furniture.
Large interior spaces were thought to be a sign of incompleteness or
poverty. As Siegfried Giedion observed, these fashionable interiors
“with their gloomy light, their heavy curtains and carpets, their dark
wood, and their horror of the void, breathe a peculiar warmth and
disquiet.”®®> Around the turn of the century, as Art Nouveau designs
crawled everywhere, there was a movement among interior design-
ers and architects to clean up the gobbledygook in rooms and the ex-
cessive ornamentation on exteriors. In an article of 1895 the British
architect Charles Voysey expressed disgust with the “motley collec-
tion of forms and colors with which most rooms are crowded.”*® He
criticized the clutter and eclecticism of nineteenth-century taste and
appealed for flat surfaces and simple, functional structures. In Ger-
many, Friedrich Naumann praised ships, bridges, railway stations,
and market halls as the new buildings of a machine age that had “no
stuck-on decoration, no frills.”*” In a famous essay of 1908, “Orna-
ment and Crime,” the Austrian designer Adolf Loos argued that ero-
tic cave drawings, bathroom graffiti, and architectural ornamentation
were manifestations of the same primitive impulse that in the con-
temporary world leads to degeneration and crime. He concluded that
“the evolution of culture marches with the elimination of ornament
from useful objects.”*®

The Dutch architect Hendrick Berlage subdued ornament on the
Amsterdam Stock Exchange building that he constructed between
1890 and 1903. He articulated his aesthetics of unadorned design in
1905, and in 1908 commented on the excessive concern for orna-
mentation in earlier times: “The nineteenth century forgot to build
from the inside out; it was an architecture of fagades that sacrificed
reality to appearance.” Architecture must recognize its true pur-
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pose as an “art of space.” The primary subjects of architecture are
not so much walls and ceilings as the spatial enclosures created by
them.®® This conceptual shift was presented even more forcefully in
the writings and buildings of Frank Lloyd Wright. His Larkin Soap
Company building in Buffalo (1904) was essentially a single room
closed to the outside. Wright himself identified its role in the history
of architecture. It was “the original affirmative negation” that
showed “‘the new sense of ‘the space within” as reality.” His interior
spaces were carefully designed to conform to human needs and were
to be the rationale for the entire structure. Space was the basic ele-
ment in Wright's architectural design of Unity Temple (Oak Park, II-
linois, 1906), which had a simple cubical interior that was visible on
the outside of the building constructed with simple blocks of cement
and an unadorned concrete slab roof. He explained that his initial
conception was “to keep a noble ROOM in mind, and let the room
shape the whole edifice.” Although this account used the more tra-
ditional architectural terminology that conceived of space in terms of
rooms, the sense of it was modern, as Wright went on to make a bold
historical claim about his conception of the positive function of
space: “The first conscious expression of which I know in modern
architecture of the new reality—the ‘space within to be lived in"—
was Unity Temple in Oak Park. True harmony and economic ele-
ments of beauty were consciously planned and belong to this new
sense of space-within . . . In every part of the building freedom is ac-
tive. Space [is] the basic element in architecural design.””®

This reference to a sense of freedom evoked by the space of a
building echoed the aesthetic theory of the German philosopher
Theodor Lipps and its application to architecture by the British ar-
chitect Geoffrey Scott. In 1903 Lipps argued that our bodies uncon-
sciously empathize with architectural forms. We feel free when there
are no external constraints on our bodily movements, and buildings
with large open spaces offer that freedom.”" In 1914 Scott elaborated
an “architecture of humanism” based on this theory. Architects
project human feelings into a building, and it in turn impresses
viewers with an immediate physical response. We feel uncomfort-
able in a room fifty feet square and seven feet high, because it con-
stricts our sense of freedom. Heretofore architects have neglected
the importance of space in their art. “The habits of our mind are
fixed on matter. We talk of what occupies our tools and arrests our
eyes. Matter is fashioned; space comes. Space is ‘nothing’—a mere
negation of the solid. And thus we come to overlook it.”” Architec-
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ture is the one art form that deals with space directly. Painting can
depict space, poetry can form an image of it, music can offer an anal-
ogy, but only architecture can actually create it. “To enclose a space
is the object of building; when we build we do but detach a conve-
nient quantity of space, seclude it and protect it, and all architecture
springs from that necessity. But aesthetically space is even more su-
preme. The architect models in space as a sculptor in clay. He de-
signs his space as a work of art.”” Scott summarized the striving of a
generation of architects to recognize the constituent function of
space.””

The crowding of interior space by objects in rooms was matched
by a growing crush of people, vehicles, and buildings in cities; urban
planning arose to deal with the problem. All the different proposals
conceived of space as a positive, constitutive factor in urban plan-
ning. Reinhard Baumeister and Joseph Stiibbens oriented their de-
signs to the needs of traffic and cut large arteries through cities to ac-
celerate the flow.” Ebenezer Howard, who pioneered the modern
“garden city” idea, planned cities around areas of greenery. Camillo
Sitte insisted that the rhythmic distribution of spaces in pleasing and
functional patterns should be the top priority. He argued that urban
spaces should be enclosed to give them a definite shape. He also crit-
icized the horror of empty space that repeatedly led planners to put
statues and monuments in the center of town squares. His model
was the open plazas of medieval towns that functioned as market or
meeting places, and his motto was to “keep the middle free.””
While most interior decorators, architects, and city planners felt that
their principal decision was where to place solid objects, others, like
Voysey, Berlage, and Sitte, reversed that priority and sought to uti-
lize the aesthetic potential of space itself.

Changes in stage design conformed to the same lines. In the 1890s
the German designer Adolphe Appia abandoned painted backdrops
and created “rhythmic” spaces with sculptured architectural forms
and dramatic chiaroscuro lighting.” In England Gordon Craig car-
ried the ideas of Appia further toward making the stage a positive
space.”® He also eliminated the deceptive orchards and arcades on
painted backdrops and recomposed the space with drapes, screens,
and simple geometric forms. As painters rejected the illusionistic
perspective of traditional art, Appia and Craig eliminated the illu-
sions of depth created by traditional stage design. Accompanying
these simplified stage designs were simplified costumes, stripped of
excessive ornament in the manner of Loos’s interiors and Berlage’s
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facades. The stage must be adorned only with light, shadow, -and
nonrepresentational sets that merely accented the space in which
actors moved. ]

National festivals in Germany in this period were staged in spaces
around national monuments where masses of people could sing and
dance. Earlier designers had provided a space for national worship in
the form of cemeteries around monuments, but this period saw an
evolution “from dead to a living space, one which was taken up not
by graves but by living people acting out their national liturgy.”””
George Mosse identified the emergence of such a “living” space
around the Kyffhauser monument, completed in 1896. Erected to
celebrate the hundredth anniversary of the Battle of Leipzig, the
Volkerschlachtdenkmal, completed in 1913, included both a ceme-
tery to memorialize the past and a large open space on which to hold
national festivals that made the monument come alive.”

Sculpture provided the most graphic and explicit affirmation of
positive negative space. In Boccioni’s Development of a Bottle in Space
(1912) the bottle spirals out of a pool of silvered bronze into space
that itself coils into the solid form (Figure 7). In a manifesto Boccioni
announced that Futurists will create masses “in such a way that the
sculptural block itself will contain the architectural elements of the
sculptural environment in which the object exists.””® Space is no
longer a setting for the subject but a constituent element of the work
that the sculptor must model.

A more dramatic use of positive negative space occurs in the
sculpture of Alexander Archipenko, who created figures with con-
caves and voids. He reversed the traditional notion that space was a
frame around the mass, that sculpture begins where material touches
space, and maintained “that sculpture may begin where space is en-
circled by the material.” Woman Walking (1912), in which the torso is
a void enclosed by material form, was, as he recalled, his first suc-
cessful creation of “space with symbolic meaning.”*® The female
belly that was emphasized in the nineteenth century by tight lacing
is here rendered by shapely emptiness; space has become the guts of
his art. In Woman Combing Her Hair of 1915 (Figure 8) the arching arm
frames the empty space that is her head, and its shape is repeated in
the convex severed arm and the concave neck. There were prece-
dents for the use of concavity in bas relief, intaglio, and African
masks, as Archipenko himself observed, but never before in sculp-
ture were essential elements such as a figure’s face represented by
completely empty space. In this work the traditional division of pos-
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Fig. 7. Umberto Boccioni, Development of a Bottle in Space,
1912.

itive and negative space is dissolved as material and spatial forms
flow together and constitute the woman with equal force.

The emergence of positive negative space in painting contrasts
sharply with earlier conventions of rendering the subject with far
greater emphasis than the background. For centuries the background
had framed the subject as the pillow frames a head. Portrait painting
of the eighteenth century, for example, was often executed by a team
of the portraitist and his assistant. The best known artist to exploit
this hierarchical arrangement was Sir Joshua Reynolds. The critical
parts of the portrait—the overall design and the face—were executed
by Reynolds, while the subject’s clothing and the background were
done by an assistant, the drapery painter.®’ In the modern period the
background took on a positive, active function of equal importance
with the subject and demanded the full attention of the artist.

The Impressionists took a first step to give space its due with their
depiction of atmosphere.?” They used coastal fog, steamy summer
haze, diffused forest light, overcast winter twilight, the orange wash
of a low sun, to fuse subject and background into a single composi-
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tion of color and form. Monet unified the pictorial surface in
his series on the Rouen Cathedral at different times of the day and
seasons of the year. Space and light preempted the nominal subject,
which he painted twenty times over as though it mattered less than
the play of light around it. Cézanne deplored the loss of clear forms
in the Impressionist atmosphere but affirmed the constituent func-
tion of space by ignoring the former distinction between the subject
and the less important background and according equal significance
to every portion of the canvas.® In portraits he gave as much atten-
tion to the shape of a space between the head and the picture frame
as to the shape of the head itself. In his still life paintings the part
between the edge of the table and the edge of the canvas was as cru-
cial to the overall composition as his apples and vases. And in his
late landscapes the skies are filled with interlocking faceted sections
of empty space itself. There is no negative space in Cézanne’s paint-
ing. All forms are of equal value, all constitute the subject of the
work. A similar statement of the positive function of the background
appears in the work of the Austrian Secessionist artist Gustav Klimt.
As Carl E. Schorske observed, “In a series of three portraits painted
between 1904 and 1908, Klimt progressively extended the dominion
of the environment over the person of the subject.”* Although in
each of these the background does function as a frame for the por-
trait subject, it has a solid geometric structure that rivals the subject
for the viewer’s attention, and in the 1907 portrait of Adele Bloch-
Bauer it engulfs the figure in a gold metallig brilliance.

With Cubism the emergence of space as a constituent element is
complete. Braque and Picasso gave space the same colors, texture,
and substantiality as material objects and made them all interpene-
trate so as to be almost indistinguishable. Spatial forms became
especially prominent in Braque’s Harbor in Normandy (1909), where
the lighthouses, docks, boats, and sails are rendered with the same
faceted elements as the sea and sky and the spaces between the ob-
jects. In an interview Braque explained that the main attraction of
Cubism was ““the materialization of that new space which I sensed.”
He discovered a ““tactile space” in nature, and he wanted to paint the
sensation of moving around objects, the feeling of the terrain, the
distances between things: “This is the space that attracted me, be-
cause that was what early Cubist painting was all about—research
into space.” The leveling of space and material object and the inter-
penetration of the two reached a high point in his Violin and Pitcher
(see Figure 6 above). The neck of the violin retains its discrete-
ness but the body is fractured into sections that open into
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a space rendered as substantially as the splinters of wood. It is im-
possible to distinguish clearly between subject and background as
plaster, glass, wood, paper, and space are rendered in a fluid pattern
of similar forms. Braque explained: “The fragmentation enabled me
to establish the space and the movement within space, and | was un-
able to introduce the object until I had created the space.”® The
pitcher and violin are just different kinds of space, occupied by solid
objects that can be simplified, geometrized, fragmented, and then
reformed in space. In Braque’s painting all spaces are qualitatively
equal.®®

The American poet William Carlos Williams was especially
struck by these Cubist techniques and tried to approximate them in
“Spring Strains” (1916) by giving substance to the space of the sky as
well as to the objects in it.

... Vibrant bowing limbs
pull downward, sucking in the sky
that bulges from behind, plastering itself
against them in packed rifts, rock blue
and dirty orange!

But—
(Hold hard, rigid jointed trees!)
the blinding and red-edged sun-blur—
creeping energy, concentrated
counterforce—welds sky, buds, trees,
rivets them in one puckering hold! . ..

The limbs suck in the sky, but the sky, rendered substantial in
“packed rifts,” plasters itself against them. Even the colors are the
rather subdued hues of the early Cubist landscapes that contributed
to the unification of the entire picture surface. And, as if welding
were not strong enough, the buds and trees and sky are also riveted
together in ““one puckering hold.””?’

Just as in physics space was recognized as both constituent and
active with atomic theory and field theory, so in art space was real-
ized in two positive modes. Its constituent function was most explicit
in the Cubist representation of the space between objects, and its ac-
tive function can be seen in Van Gogh, Munch, Cézanne, and the Fu-
turists, who depicted space energized by objects in it.

In the extraordinarily creative last two years of his life Vincent
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van Gogh created on canvas an unforgettable dynamic werld. His
landscapes are visual metaphors for the turbulence in his mind.
Roofs undulate with the contours of the terrain, skies flow with
surging mountains, and trees grow before our eyes, whipping lines
of force into an atmosphere that spirals into stars, eddies around a
prominent sun. In the self-portraits speckles of color explode as if
the energy in his eyes had burst into the space around his head. His
universe was a continuous field of energy circuiting through mind,
world, and art; in his last months, when he was insane, a pervasive
scream seemed to fill all space.

The Norwegian painter Edvard Munch gave visible form to such
intensities in The Cry (1893). It shows a terrified screaming figure on
a bridge, clasping its head in its hands, cut off from two people in the
distance who are walking away. The emptiness of the surrounding
space and the isolation of the figure contrast with the ubiquity of the
scream and the feeling of intense pressure it evokes. The landscape
behind the skull-like head and the space above it pulsate with the
sound waves. Cézanne also energized the space around objects. In
his late landscapes Mont Sainte-Victoire comes to life like a volcano,
disrupting contours of the countryside and erupting into space. In a
painting of it in 1904 the foreground is dematerialized and broken
into vertical and horizontal brush strokes of greens, yellows, and
blues.?® The earth lunges toward a peak accented by sparks of color
that hover in the space above it. The sky echoes the forms of the land
as if the mountain had just pushed out of it and was still sending
shock waves through the atmosphere. There is a similarity to Van
Gogh’s landscapes, as terrain, verdure, and sky form continuous
patterns of line, color, and brush work.

While Cézanne’s canvases bulked with muscular spatial forms,
the Futurists depicted lines of force in space created by movement,
light, and sounds. In a manifesto of 1910 Boccioni articulated their
belief in an active, dynamic space: “To paint a human figure you
must not paint it; you must render the whole of its surrounding at-
mosphere.””® He gave visible form to his idea in The Forces of a Street
(1911), where the clanging sounds, beaming headlight, and lurching
of a streetcar take on substance and modify the colors and forms of
the surrounding persons, buildings, and atmosphere. In 1909 Balla
filled a canvas with the radiance of a street lamp, and in 1912 he
painted another with scalloped and puff-ball formations of ““atmo-
spheric densities.” In 1912 the Futurists explained that an object
would be expanded by the use of “force-lines” determined by its
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form at rest, its continuity with surrounding space, its past and fu-
ture trajectories, and the way it would be “decomposed according to
the tendencies of its forces.”” With such multiple determinants its
actual depiction took many forms, but in all variations space is ren-
dered as an active and constituent element of equal importance with
the “subject.” In Boccioni’s study for Dynamism of a Cyclist (1913)
force-lines spin off the speeding bicycle as if it were racing through a
puddle and make continuous lines with the bicycle itself. In the fin-
ished work bicycle and rider merge with the surrounding space and
give a single image of movement.

Western historians began to ponder the concept of “empty space,”
as their nations discovered that none was left. In America the census
of 1890 declared that the frontier was closed, and by the end of the
century the dominant world powers had finished taking the vast
“open” spaces of Africa and Asia. Government officials considered
the political impact of the closing of the world frontier, and scholars
developed a new discipline to codify its significance. The great pio-
neer of the new “geopolitics” was the German researcher Friedrich
Ratzel.”" In an essay of 1893, “The Significance of the Frontier in
American History,” Frederick Jackson Turner applied geopolitical
theory to explain the development of American character and insti-
tutions. The presence of an open frontier, he speculated, created a
spirit of individualism. Settlers, compelled to adapt to the challenges
of crossing a wilderness and rebuilding their lives again and again,
sacrificed traditions and leveled religious, social, and political
hierarchies. The constant expansion fragmented religious authority
and led to the proliferation of rival churches scattered in the frontier
towns. Continuous social dislocation made it impossible to maintain
the fixed social order of the older Eastern cities, where families re-
mained in the same place and intensified class distinctions with each
passing generation. But the most important effect of the frontier was
“the promotion of democracy here and in Europe.” Life in the wil-
derness broke down complex society into a primitive organization
based on the family. The need for improvising brought out new so-
cial organizations in which everybody played a role and was vital to
the survival of the community. These circumstances produced “an-
tipathy to control, and particularly to direct control.””* No single
person could monopolize power in frontier settlements where coop-
eration and democracy flourished. In an article of 1903, he elabo-
rated: “Whenever social conditions tended to crystallize in the East,

Fig. 8. Alexander Archipenko, Woman Combing Her Hair,
1915.
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whenever capital tended to press upon labor, there was this gate of
escape to the free conditions of the frontier. These lands promoted
individualism, economic equality, freedom to rise, democracy.””
But when the gate closed, capital concentrated in the fundamental
industries and there was commercial and political expansion over-
seas. These developments reconstituted hierarchies of wealth and
imperial power and reversed the leveling tendencies of an open
frontier. Turner’s thesis and the historical circumstances that sug-
gested it form part of a general appraisal of the constituent function
of empty space. The closing of the frontier highlighted the signifi-
cance of open territorial space—especially the erosion of traditional
hierarchies—for the entire population, and Turner’s interpretation
focused attention on its social and political consequences.

A contemporary historian, Roderick Nash, pointed out that “the
establishment of Yellowstone National Park on March 1, 1872, was
the world’s first instance of large scale wilderness preservation in the
public interest.” The intention was to protect the geysers, but in the
1880s and 1890s a few people began to realize that the wilderness in
general had been protected, and by then a movement was under way
to protect open territory for public use around the world. Such parks
were open to the public, in contrast with the private preserves of
kings and noblemen and the wealthy.” Their significance in pro-
moting the democratic spirit, like that of the frontier, was clarified
precisely as the empty spaces of the world threatened to disappear.
The exploration of entirely uncharted territory also came to an end
in this period. Robert Peary reached the North Pole in 1909, and two
years later Roald Amundsen made it to the South Pole. Bootprints
tracked over the untrodden snow and the last great frontiers of the
world closed.

From the 1880s the literary bounty of stories about empire
matched the psychological, political, and financial yield of the land
grab of the major imperialist powers. In a survey of hundreds of
novels in this genre, the literary critic Susanne Howe concluded that
their characters suffered from claustrophobia at home. They became
greedy for land, annoyed with boundaries, enraged by fences, and
“intoxicated by space.” While some were thrilled others were horri-
fied, like the woman in Olive Schreiner’s Story of an African Farm
(1883), who, fresh from England, exclaimed at her first glimpse at the
endless miles of bush: “Oh it’s so terrible! There’s so much of it! So
much!”®® Whether they found it an inspiration or a horror, a setting
for riches or for ruin, the vast emptiness weighed upon them and
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shaped their lives. In one of the greatest stories about empire,
Conrad’s Heart of Darkness (1899), the empty space was overpow-
ering: it drew Marlow and destroyed Kurtz, the man he went to find.
Marlow’s journey is an allegory of the history of mankind in reverse,
a devolution of the species into the past, into darkness, into nothing.

As a boy Marlow used to stare at the great blank spaces on the
map and dream of the glories of empire. The Congo especially con-
tinued to fascinate him. By the time he had grown up it had become
filled with rivers and lakes and names. “It had ceased to be a blank
space of delightful mystery—a white patch for a boy to dream
gloriously over. It had become a place of darkness.” He remained
intrigued and got a commission to patrol the Congo River for a com-
pany that traded in ivory. At the coastal station he first heard about
Kurtz, the company’s man in the interior, who had sent out great
quantities of ivory and who, it was feared, was in some terrible trou-
ble. Marlow’s journey thus became a quest to find and rescue him.
On a trek to the central station to get his steamer his surroundings
were images of negation—empty land, abandoned villages, dead
carriers, and “a great silence around and above.” His trip up the
river, he observed, was like traveling back to the beginning of the
world when vegetation rioted on the earth, but in spite of the lush
flora this world seemed to be “an empty stream, a great silence, an
impenetrable forest.” He felt cut off from everything he had ever
known as he penetrated ““deeper and deeper into the heart of dark-
ness.” Strange sounds came from natives along the shore. There
were outbursts of shrieking which suddenly stopped and left “ap-
palling and excessive silence.” But the stillness was not peaceful—"it
was the stillness of an implacable force brooding over an inscrutable
intention.” The natives in the bush were cannibals, and their hunger
symbolized more of the emptiness. Marlow found darkness every-
where—in the wilderness, in its people, in Kurtz, and, finally, in the
condition of man.

At the inner station he saw severed heads stuck on poles sur-
rounding Kurtz’s house. They were “black, dried, sunken, with
closed eyelids”—a final symbol of negation. Deep in this theater of
hunger and emptiness only the prospect of speaking with Kurtz of-
fered the hope of some illumination, some affirmation. But he dis-
covered in Kurtz a man who had been stripped of the values of mod-
ern civilization. The wilderness had taken revenge for his invasion
and whispered terrible things that echoed loudly within him, “be-
cause he was hollow at the core.” Kurtz was dying and Marlow took
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him away. They spoke on the steamer, but, Marlow observed, “his
was an impenetrable darkness.” And, as though at the very end he
had a sudden vision of his life, Kurtz expired with a cry: “The hor-
ror! The horror!”

Marlow concludes on a positive note as he ponders Kurtz's dying
words. Kurtz’s life was an adventure into the darkness where terri-
fying urges surfaced, but he gave his life a form, and at the end, “He
had something to say.” Marlow is impressed that he was able to sum
it up—"The horror!” This was a judgment. “It was an affirmation, a
moral victory paid for by innumerable defeats, by abominable ter-
rors, by abominable satisfactions. But it was a victory!” At the con-
clusion the ivory remains. In spite of the slaughter of the elephants
and the evil it inspires, it is the stuff of art, a dazzling whiteness in
the heart of darkness. The emptiness itself is the subject of the novel,
a force of darkness that rules the wilderness and triggers the actions
of men who seek to survive in it.

This novella is a comment on the age, and Conrad took pains to
make Kurtz a man of his times: “His mother was half-English, his fa-
ther was half-French. All Europe contributed to the making of
Kurtz.” It is a catalog of literary images of the void applied in the
context of imperialism. Conrad interprets the darkness as a leveling
force that negates the status distinctions of class and privilege that
regulated European life. In the wilderness the older class lines were
obsolete. Cannibalism and head-hunting obliterated status distinc-
tions. Marlow noticed the sharp contrast between the hierarchical
society at home and the more egalitarian Congo when he returned to
London and was at last able to understand the creative potential of
the wilderness. In the face of danger, in the darkness, all men are
pretty much alike.

A few years later another story was written about a jungle, a jour-
ney, and the void—Henry James’s “The Beast in the Jungle” (1903).
It is about John Marcher, who is convinced that a rare and strange
fate awaits him, crouching like a beast in the jungle to leap out and
slay him. He gains the affection of May Bartram, who undertakes to
watch and wait with him, and over the years she comes to under-
stand, but does not tell him, what the beast is. Marcher too is a man
of his age—well-mannered, disciplined, reserved, and, except for his
dependency on May, self-reliant. Everything in his life is in order—
his library, his garden in the country, his feelings. When May be-
comes seriously ill he anticipates that the loss he will feel over her
death must be the beast, but she tells him that it has already leaped
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and that he failed to notice it. Her explanation is confusingly nega-
tive—""your not being aware of it is the strangeness in the strange-
ness.” She confounds him further by saying that she is glad “to have
been able to see what it is not.” In the end Marcher will learn the
meaning of this second negation: that the beast was not his love for
her or his sense of loss. After her death he must wait alone for some-
thing that has already happened but that he does not yet understand.
A vyear later, while making one of his dutiful visits to her grave, he
notices another man deeply stricken with grief. Marcher realizes that
the stranger’s face shows an intensity that he had never felt. He looks
back at May’s grave and suddenly sees the beast. The name on the
tombstone becomes “the sounded void of his life.” She was what he
had missed, and that was his special destiny—"‘he was the man of his
time, the man, to whom nothing on earth was to have happened.” He
had been anesthetized by the refinements of modern civilization and
could not feel deeply for her either before or after her death. The
beast in the jungle was—a lack of feeling. This was not an active
spirit of negation, like Mephistopheles in Goethe’s Faust, but an
inner emptiness, like the void that sounded from the silence of
May’s grave.

His terrifying insight, like Kurtz’s dying words, are two modes of
negativity. In Strindberg’s A Dream Play (1901) there is another
climactic discovery of nothing. For many years an officer attempts to
get past a guard and open a door that is prominently visible in the
center of the stage. Like John Marcher’s obsession with the beast, the
officer is obsessed with looking behind the door. “That door,” he
exclaims, “I can’t get it out of my mind . . . What’s behind it? There’s
got to be something behind it.” In the course of the play a number of
other characters come to want it opened, and when they finally suc-
ceed several university officials are clustered about and discover that
there is nothing behind it. The Dean of Theology immediately inter-
prets its significance: “Nothing. That is the key to the riddle of the
world. In the beginning God created heaven and earth out of noth-
ing.” The Dean of Philosophy observes: “Out of nothing comes
nothing.” The Dean of Medicine makes a diagnosis as if he had just
lanced a harmless boil: “Bosh! Nothing. Period.” The Dean of Law
suggests that the whole thing is a case of fraud. Faust had found
nothing to help him affirm life from his mastery of these four fields,
and Strindberg has the custodians of them struggle to explain away
this reminder that the end of life is nothingness itself.

The beasts of nineteenth-century novels were generally tangi-
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ble—forces of nature, vices, machines, institutions. There was pros-
titution, alcoholism, and gambling; there were railroads, factories,
and coal mines; and there was materialism, capitalism, and the big
city. As terrifying and overwhelming as these things seemed, they
could at least be named. But the beasts of the twentieth century
would be far less identifiable, living in the mysterious realm of nega-
tivity we find in Conrad, James, and Strindberg. For them the void
supplies the focus. Their characters seek meaning outside them-
selves—in a jungle, in a cemetery, behind a door—and find only the
horror of nothingness within.

Positive negative time, is silence. The recognition of its constituent
role resembles the recognition of the constituent function of empty
space in its various literary forms as darkness, emptiness, nothing-
ness, the void. While creative silences were most explicit in poetry
and music, they figured prominently in some prose works.

In the opening of Silence (1910) by the Russian writer Leonidas
Andreiyeff, Father Ignatius and his wife are discussing their daugh-
ter who has just returned pregnant from a trip to St. Petersburg that
she took against their will. They are chastising her mercilessly. She
refuses to speak, and, after several days of brooding silence, com-
mits suicide. The mother has a stroke that leaves her silent too. From
the day of the daughter’s funeral the house was silent. “It was not
stillness,” Andreiyeff explains, “for stillness is merely the absence of
sounds: it was silence, because it seemed that they who were silent
could say something but would not.” Just as empty space became the
focus of Archipenko’s sculpture, so silence assumed the central role
in this story. The house was filled with symbols of it. The wife did
not utter a sound, the daughter’s portrait seemed especially mute,
and, after her pet canary flew away, the cage “kept silent” as a re-
minder of the emptiness. Every morning Father Ignatius sat and
agonized in the silence of the house, and upon his return from work
he always felt as if he had been silent the entire day. It enveloped
him as darkness enveloped Marlow. Father Ignatius visited his
daughter’s grave and pleaded for some response to fill the void. She
seemed to be speaking but with the same unbroken silence. “He
fancied that the entire atmosphere trembled and palpitated from a
resounding silence.” The absence of sound became a presence that
took a substantial form: “With icy waves it rolled through his head
and agitated the hair.” He returned home and begged his wife to
break the terrifying quiet, but she remained silent as the story ends
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with them staring at each other “dumb and silent” in a “dark, de-
serted house.”””® .

The Belgian mystic writer Maurice Maeterlinck wrote like the
wailing of oboes. He explored the mysterious experiences of intui-
tions and supernatural occurrences, the inexpressible feelings and
unconscious thoughts that course beneath the surface. In an essay on
“Silence” he argued that we fear the absence of sound because it be-
tokens death and therefore spend a good deal of time making sense-
less sounds. Many ordinary friendships or even loves are based on a
common “hatred of silence.” These negative feelings illuminate the
importance of silence and point on the positive side to its binding
and creative powers. Far from being the mere absence of sound, si-
lences express what no words or sounds possibly could. The most
memorable moments between lovers are made up of silences, and
the quality of them reveals the quality of the love. “As gold and sil-
ver are weighed in pure water, so does the soul test its weight in si-
lence, and the words that we let fall have no meaning apart from the
silence that wraps them round.” This revaluation of the relative im-
portance of silence and sound suggests a broader kind of leveling in
the social sphere that Maeterlinck elaborated explicitly. “The si-
lences of a king or a slave in the presence of death or grief or love
reveal the same features.”®” On the other hand, monarchs are an-
nounced by trumpet fanfares.

The silence of a generation that came home after four years of
killing and discovered that nobody spoke the same language or felt
the old feelings any more was one subject of Proust’s novel. Forget-
ting, silence, and time lost are variations on the theme of negation.
The novels of the nineteenth century were as vivid as Jean Valjean’s
flight through the sewers of Paris, as palpable as the Count of Monte
Cristo’s treasure. They revolved around great noisy events—war and
revolution, crime and punishment. Even Flaubert—who claimed that
he wanted “to write a book about nothing, a book without any exte-
rior support, which would sustain itself by the inner force of its style

. a book which would be almost devoid of subject, or at least in
which the subject would be almost invisible”—even he structured
Madame Bovary around the passionate outbursts of seduction and
adultery, the agonized cries of the victim of a botched surgical opera-
tion, and the sounds of a grotesque suicide. But Proust centered his
novel on the forgetting and remembering of tea and cakes and the
lost time that that recollection enabled him to understand. He was a
great architect of silence. The ting of a spoon striking a cup was one
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of the most significant sounds of his novel. Silences cast lovers into
despair as forcefully as the whisperings of betrayal and the shouting
of insults. It was Rachel’s failure to write that tormented Saint-Loup:
“Thus her silence did indeed drive him mad with jealousy and re-
morse. Besides, more cruel than the silence of prisons, that kind of
silence is in itself a prison. An immaterial enclosure, [ admit, but im-
penetrable, this interposed slice of empty atmosphere through
which, despite its emptiness, the visual rays of the abandoned lover
cannot pass.””® The words “Mademoiselle Albertine has gone!”
begin a volume of the novel that dwells exhaustively on someone
who is no longer present. Proust explores the initial shock of Mar-
cel’s discovery that Albertine has left him and everything that fol-
lows—regrets over the way their affair had gone, fantasies about her
feelings of loss, the transformation of his happy memories into bitter
ones, the blow of learning of her subsequent death and the realiza-
tion that it only intensified his jealousy, and eventually the indiffer-
ence and forgetfulness—all triggered by her absence and the silence
that settled into his life.

While empty space and silence were used as subjects of novels
and short stories, in poetry there was a formal shift in the conception
of the poem from an arrangement of words to a composition of
words and the blank spaces between them. Already in the 1880s
some French symbolists began to experiment with “free verse”
stretched across consciously shaped white spaces on the page.” This
technique was most fully developed by Stéphane Mallarmé, who
used the blanks between words for a kind of visual pause to estab-
lish a rhythmic movement of words and images like notes in a musi-
cal composition.'® He also believed that poetry should be evocative,
urging, in an often-quoted instruction, “Paint not the thing, but the
effect it produces.” Once again the subject—the thing—lost its for-
mer prominence. As Braque toppled its pictorial authority by ren-
dering the space around it with equal substance, Mallarmé dimin-
ished its literary authority by leaving it out of poems and creating
verbal compositions out of its shadows and effects. In a lecture of
1895 he explained that the new poetry dispenses with precise de-
scriptions and employs rather evocation, allusion, and suggestion. It
makes “sudden jumps and noble hesitations” that hint at things and
allow the reader to respond freely with his own imagery and associa-
tions. He challenged the older aesthetic that rested on the metaphys-
ical assumption that “only what exists exists.” (This was a literary
analog of Geoffrey Scott’s attack on the older architectural aesthetic
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that concerned itself only with “what occupies our tools and.arrests
our eyes” and failed to appreciate the central task of creating spaces.)
Mallarmé held that the most important part of the poem may be
what the poet has left out.'® '

Later in his life he developed a way to make the evocative nature
of his poetry visible by representing the absences with empty spaces
between words and between lines. These breaks symbolized the la-
cunae of sequential thinking, the gaps in human communication, the
silence surrounding every utterance. As he explained: “The intellec-
tual framework of the poem conceals itself but is present—is lo-
cated—in the space that separates the stanzas and in the white of the
paper: a significant silence, no less beautiful to compose than the
lines themselves.”’% In one essay he insisted on the historical
uniqueness of this kind of composition: “We must bend our inde-
pendent minds, page by page, to the blank space which begins each
one; we must forget the title, for it is too resounding. Then, in the
tiniest and most scattered stopping points upon the page, when the
lines of chance have been vanquished word by word, the blanks un-
failingly return; before, they were gratuitous; now they are essential;
and now at last it is clear that nothing lies beyond; now silence is
genuine and just.”'% Blanks were indeed essential in his last poem,
Un Coup de dés (1897), a final testament to the creative force of nega-
tivity."” The poem is extremely difficult to understand, and his state-
ment of purpose in a preface written in prose suggests how impor-
tant it was that his method be clearly grasped. There he explained
that the white spaces “even out and scatter” the words across the
page, make possible a simultaneous vision of the entire page, and
indicate the rhythm of the lines so that the poem may be read like a
musical score.

The poem itself was first published in a journal, but Mallarmé
wanted it to be a separate book. It never appeared in that form dur-
ing his lifetime, but before he died he did get so far as to correct gal-
leys for the book, and they show the importance of the white spaces.
His marginal notes directed the printer, who had taken some liber-
ties with the original spacing, to move words and lines back to create
the exact “measures” he intended. The publisher printed the cover
on grey paper, but Mallarmé was emphatic about keeping it on the
same white paper as the rest of the poem.'” He insisted that it be
printed across two pages, with the crack in the middle as an essential
part of the spacing of the poem as a book. He carefully studied the
printing types available and chose eight different ones to present the
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various voices within the poem. The unique typography drew atten-
tion to the printed surface and contributed to the visual unity of
the entire page, with all elements playing an essential constituent
role.

Although Mallarmé was particularly concerned about the visual
presentation of the poem, he also cared about the way it sounded
and read it first aloud to Paul Valéry, who recalled the extraordinary
impact of that reading. Mallarmé read in a low, even voice, to let the
words and pauses give the poem its full force without the theatrical
ornamentation in vogue among professional speakers. Valéry heard
~embodied silences,” “whispers and insinuations made visible,” and
saw a new language that seemed to shine out of the paper like stars.
In a literary fragment Mallarmé had compared the black-on-white of
printing with the “luminescent alphabet of stars” on the “dim field”
of the heavens. Valéry used that same image of the interdependence
of black and white, remarking that in Un Coup de dés Mallarmé tried
“to elevate a page to the power of the starry heavens.”'® Poetry had
always been evocative and concise, but with Mallarmé the blanks
assumed a more active role than the incidental, background function
they formerly had.

In music silence is as essential to the recognition of sound and
rhythm as the white of paper is to the identification of print.
Throughout the history of music there had been significant silences,
but they generally occurred at the end of movements and had a sep-
arating function. In the new music of this period the pauses occurred
in the middle of sections and took on a more constituent function.
Several critics noted conspicuous silences in Debussy, Stravinsky,
and Webern, and indeed their music does contain some novel audi-
tory negativities.

Just as Mallarmé was inspired by music, s0 Claude Debussy was
inspired by Mallarmé’s poetry, especially his L' Aprées-midi d'un faune.
In 1893 he finished Prélude a I'aprés-midi d'un faune—a musical impres-
sion of the same theme. The notes of the flute solos sound like steps
of the faun pacing, stopping, and starting again. There is one myste-
rious pause in the sixth measure, and other, subtler suggestions of
the faun moving in and out of sight amidst the foliage, as in the
poem, “an animal whiteness ripples to rest.”” In reaction against the
massive and ornate orchestration of Wagner, Debussy keeps his
score simple. Notes flash and fade like the light on the skin of a
moving animal in the forest. The exchange of the melody line by dif-
ferent instruments creates the impression of disappearance as each
becomes conspicuously silent. The explicit debt to Mallarme indi-
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Eates that D?bussy intended the pauses or the suggestion of thém to
ine t;;see;i(zrrlrt'll‘al to the overall musical effect as the blank spaces were
Archipenko identified a similarity between silences in music and
the concavities and empty spaces of his own sculpture. He explained
that rhythm in music is possible only if there is some kind of flterna
tion between sound and silence. “Silence thus speaks. In the NintI;
Symphony of Beethoven, a long pause occurs twice and evokes
mystery and tension. The use of silence and sound in a symphony is
analogous to the use of the form of significant space and materia}, in
sculpture."lw His example from Beethoven implies that there wa
nothmg.new in the modern music, but there was. Composers be ali
to use silences more consciously and more conspicuously than egver
before. Roger Shattuck suggested that the conclusion to Stravinsky’
The.Firehird (1910) contains silences that are unique in musical corilS
position. “The accumulated grace notes and syncopations and sfor:
za'ndo§ lead up to silence—twenty-two measures of rests alternatin
with single percussive chords. And these stretches of silence are thi
most moving of all, as if all the earlier pages had to be composed i
or.der to allow a few bars of peace to emerge at the end Mefn ha\III;
tried, b1.1t few composers have succeeded so well in iﬁvertir{g our
zgzzzﬁtig:s of hearing so that silence has more weight than
The most daring composer of negativities was Anton von We-
bern. The extreme brevity of his compositions (whole movements
less than a minute long) echoes with all that is left out, and what can
be heard is laced with frequent breathtaking silences. I,n the first nine
measures of the Passacaglia (Op.1) there are as many pauses as notes
As Otto Deri explained: “The function of the pause is not that of '
rest as used in common musical practice; the pause in Webern'a
music has a functional significance in the rhythmic scheme. There o
in Webern’s music a new relation between sound and no ;:ound "1:’59;
And even when notes are sounding there are suggestions of sile'nce
as one 1n§trument tosses the melody to another and begins a lon ,
rest. Musicians playing such works become intensely aware of thosi
rests as they wait to take up the melody again. Webern rejected
pol.ytonality and composed symphonies with single notes that éound
as if they were ringing in outer space, surrounded by the silence of
the rest of the full orchestra for which they were written. The e?
.formarclice of th.e §ymphonies gives a sense of the orchestr.a as mP;ss:
g}i;ﬂg'Of musicians listening, counting rests, and waiting to resume
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There is some exaggeration in the claim that the negativities are of
equal importance with the subjects of art. Braque’s painting was ti-
tled Violin and Pitcher and not Space between Violin and Pitcher, and the
words of Coup de dés intrigued the critics far more than the spaces
that Mallarmé put between them. A more tempered evaluation of
the relation between the subject of perception and the background
that frames it was made by a group of psychologists that emerged
just before World War 1. The pioneers of Gestalt psychology—Max
Wertheimer, Wolfgang Kéhler, and Kurt Kaffka—elaborated laws
explaining how the “ground” and the “figure” create each other in
perception, but they also maintained that the figure was more promi-
nent. Their theory rejected the associationist view that complex per-
ceptions are built up out of simple, discrete elements. They argued
rather that perception is an experienced whole, and the task of un-
derstanding must be of that whole and not of separate parts. In a
book on the visual appearance of figures of 1915, Edgar Rubin re-
produced a drawing of the so-called “Peter-Paul Goblet,” which may
appear either as two faces in black staring at each other or as a goblet
in white framed by two black shapes. It illustrates the interdepen-
dence of figure and ground and the way they may flip back and forth
with shifts in the viewer’s attention. Rubin maintained that the figure
is more ““striking and predominant” than the ground, but the ground
does play an essential role.”’® In considering the whole perceptual
field, the smallest detail of a Gestalt may be as important as the more
conspicuous figures in it, for all elements interact and give each other
meaning.

Insistence on the unity of the perceptual field accorded with the
radical empiricism of William James. In The Principles of Psychology he
illustrated the power of negativities in a discussion of the stream of
thought or, in his specific example, of sound: “what we hear when
the thunder crashes is not thunder pure, but thunder-breaking-
upon—silence—and—contrasting—with-it.”111 The hyphens bridge the
gap between words to illustrate the continuity of experience and re-
verse the analytical tradition in experimental psychology. The inter-
dependence of sound and its absence is but one example of the mu-
tual interaction of positives and negatives that make up our mental
life. James also pointed out the constituent function of negativities in
his brother Henry’s essay The American Scene. In a letter of 1907 to
Henry he wrote that his style was to avoid naming something
straight out “but by dint of breathing and sighing all round and
round it to arouse in the reader who may have had a similar percep-
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tion already . .. the illusion of a solid object, made . . . wholly out of
impalpable materials, air, and the prismatic interferences of light, in-
geniously focused by mirrors upon empty space . .. your account of
‘America is largely one of its omissions, silences; vacancies. You
work them up like solids.”""*

A contemporary of William James perceived the leveling effect of
positive negative space in James’s thought. In 1914 Horace Kallen, a
philosopher at the University of Wisconsin, wrote: “Pure experience
has no favorites. It admits into reality . .. evil as well as good, dis-
continuities as well as continuities . . . James . .. is the first democrat
of metaphysics.” James refused to detest the material world as did
the idealists—nothing was more or less real to him than anything
else. He recognized “the democratic consubstantiality of every entity
in experience with every other.”'"?

Few of the developments we have surveyed had a direct relation
to major political, social, or religious change. But the affirmation of
positive negative space, the notion that what was formerly regarded
as a void now has a constituent function, had one feature in common
with the progress of political democracy, the breakdown of aristo-
cratic privilege, and the secularization of life at this time: they all lev-
eled hierarchies. Although the link between these two clusters of de-
velopments was rarely explicit, the thematic similarity is striking and
makes the connection compelling. The challenge of this generation
to the notion that the subject was more important than the back-
ground spread in ever widening circles tos the notions that some
people were more important than others in selecting political lead-
ers, that aristocrats were entitled to social privileges and hereditary
rights, and that the sacred space of religion was more important than
all other “profane” ones. Most people continued to accept the old
hierarchies and defer to rank, but there was nevertheless a signifi-
cant change that affected many aspects of life and thought. It came
even from those who, like Nietzsche, insisted that a nobility become
worthy of its status by creating new forms out of the uniform dust of
the universe. There were to be no special materials anointed by
priests, no special classes ennobled by kings, no special individuals
enfranchised by laws. There were to be only the special creations of
artists out of simple materials for anyone who could appreciate
them.

Some drew an explicit connection between the new sense of space
and democracy. Turner saw the open space of the frontier as a force
for democracy. William James’s thought was characterized by
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Horace Kallen as a democratic metaphysics, while James himself
implied that his brother’s interpretation of the American scene with
its “omissions, silences, vacancies” captured something of its
uniquely democratic spirit. George Mosse suggested that the “na-
tionalization of the masses” involved the creation of an extended
“living space”” around monuments used by the masses; thereby de-
nying the hierarchy so forcefully implied by the imposing granite or
bronze of the monuments themselves. The architect Louis Sullivan
envisioned a new “‘democratic” architecture that would challenge
conventional design and create new structures appropriate to the
antimonarchical modern .ethos.

The most profound and troubling disturbance of traditional hier-
archy occurred as a consequence of the secularization of life and
thought. According to the concept of divine right, legitimacy to rule
comes from God. In the course of the eighteenth century the ratio-
nale for monarchy began to change from divine right to the principle
of popular sovereignty. As a result the court and aura surrounding
Christian monarchs lost much of its mystique and “sacred” aspect
and was replaced in popular imagination by the corridors of power
of parliaments and congresses. Just as the decline of a Christian
metaphysical framework transformed the sense of time, so did it af-
fect the sense of space; and the setting for significant events in his-
tory shifted from the sacred spaces of heaven, the church, and the
palace to the profane spaces of the battlefield, workshop, market-
place, and home.

Throughout the nineteenth century intellectuals and artists strug-
gled to come to terms with an ever more secularized and “profane”
world. Some, including Feuerbach and Marx, rejoiced that the loos-
ening grasp of religion had at last made it possible to begin to create
a city of man in an entirely human space. The critic ]. Hillis Miller
has analyzed reactions to the “disappearance of God” among five
English writers who spanned the century—Thomas de Quincey,
Robert Browning, Emily Bronté, Matthew Arnold, and Gerard Man-
ley Hopkins. They found the prospect of such a disappearance intol-
erable and struggled to create a new relation between man and God.
But it was a losing battle, and the last of them, Hopkins, sank into
the despair of his final days, alone and impotent—"time’s eunuch,”
straining to build “and not breed one work that wakes.”"'* In 1882
Nietzsche’s “madman” announced that “God is dead.” But the mad-
man was not mad. His elaboration of the consequences included a
vivid picture of the new sense of emptiness in a world without holy
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sanctuary. “What were we doing when we unchained this earth from
its sun? Whither is it moving now? Whither are we moving? 'Away
from all suns? Are we not plunging continually? Backward, side-
ward, forward, in all directions? Is there still any upor down? Are we
not straying as through an infinite nothing? Do we not feel the breath
of empty space?”’''® Thus did Nietzsche metaphorically link positive
negative space and the profanation of religious space by suggesting
that the death of God had forced man to feel “the breath of empty
space.”

Not only directions in space but the values of the Western world
lost their former inviolability with the collapse of traditional faith.
The most material consequence of the loss was a blurring of the dis-
tinction between the sacred space of the temple and the profane
space outside. “Profane” means “outside the temple,” and many art-
ists and intellectuals found themselves outside, not only wondering
which way was up but also faced with the realization that there was
no longer a temple to return to. In a world without God all men con-
front nothingness, and, as Nietzsche noted, most “would rather will
nothingness than not will.”*'® But some people avoided nihilistic de-
spair and learned to create their own sanctuaries. This was to be the
great creative effort of the overmen, the artists and intellectuals who
affirmed life and learned to love their fate in the face of the void. If
there are no holy temples, any place can become sacred; if there are
no consecrated materials, then ordinary sticks and stones must do,
and the artist alone can make them sacred. It is no accident that the
leading architects of this period displayed the simple materials of
wood, stone, brick, and glass and stripped away the facades and or-
naments that had adorned sacred and royal structures of the hierar-
chical past.

New constituent negativities appeared in a broad range of phe-
nomena: physical fields, architectural spaces, and town squares; Ar-
chipenko’s voids, Cubist interspaces, and Futurist force-lines;
theories about the stage, the frontier, and national parks; Conrad’s
darkness, James’s nothing, and Maeterlinck’s silence; Proust’s lost
past, Mallarmé’s blanks, and Webern’s pauses. Although these con-
ceptualizations were as diverse as the many areas of life and thought
from which they emerged and upon which they had influence, they
shared the common feature of resurrecting the neglected “empty”
spaces that formerly had only a supporting role and bringing them to
the center of attention on a par with the traditional subjects. If figure
and ground, print and blanks, bronze and empty space are of equal



180  The Culture of Time and Space

value, or at least equally essential to the creation of meaning, then
the traditional hierarchies are also open to revaluation. Value was
henceforth to be determined by aesthetic sensibility, public utility,
or scientific evidence and not by hereditary privilege, divine right, or
revealed truth. The old sanctuaries of privilege, power, and holiness
were assailed, if not entirely destroyed, by the affirmation of positive
negative space.
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