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PHILOSOPHICAL TOYS TODAY

Abstract: The article introduces
a thematic issue of the journal
Theory of Science that attempts to
revive the category of “philosophi-
cal toys” — objects and instruments
designed for experimental scientific
research that simultaneously played
crucial role in the creation of the
modern visual culture. It claims that
to fully understand their nature and
the kind of experience philosophical
toys induce, it is necessary to situate
their origins in eighteenth-century
experimental science and aesthetics
and proposes to approach them as
perceptual and cognitive extensions.
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The term “philosophical toy” was used in the first half of the nineteenth
century to designate a specific family of artifacts with a dual ambition: to
examine various phenomena experimentally and to provide popular amuse-
ment. They were mostly simplified or derivative versions of scientific instru-
ments that spread among the lay public and became sought-after consumer
goods, modern, awe-inspiring curiosities. This issue of Theory of Science
seeks to analyze the specific position that philosophical toys occupied - at
the boundaries of science, arts and popular culture, in between theory and
practice, knowledge and amusement - and to describe cultural forms that
populate these thresholds in today’s culture.

In this introduction, I will attempt to capture the nature and functions
of philosophical toys through a combination of perspectives of three con-
temporary authors from different fields, whom I find most inspiring for both
the historical analysis of this phenomenon and its contemporary relevance.
Triangulation of these perspectives will reveal some of the distortions they
entail; I will try to address them in a seemingly paradoxical maneuver - by
descending into the material culture of the science and aesthetics of the
second half of the eighteenth century.

Nicholas Wade is a psychologist specializing in research of vision and
visuality, both contemporary and historical. He is interested chiefly in optical
philosophical toys and their role in the history of experimental physiology
and psychology, as well as in their influence on the visual arts. Although Wade
emphasizes the fact that unlike “philosophical instruments” (instruments
of the natural philosophy of the seventeenth and eighteenth centuries that
served the purposes of demonstration and experimental analysis) philosophi-
cal toys are meant to be also amusing and accessible to the broader public, his
accounts are essentially limited to the development, use and interpretation
of these contrivances within the scientific realm: they constitute a neglected
chapter in the history of science. By “public” Wade typically means artists,
namely painters, for whom questions of vision are also essential. His contri-
bution rests primarily in his detailed account of philosophical toys (such as
the kaleidoscope, thaumatrope, phenakistiscope, stroboscope, stereoscope,
tachiscope...) and their roles in nineteenth-century scientific research on the
perception of colors, space, depth, movement or time.'

This article was supported by grant no. P401/11/2338 “Contemporary Approaches in Historical
Epistemology” from the Czech Science Foundation.

! Nicholas J. WADE, “Philosophical Instruments and Toys: Optical Devices Extending the
Art of Seeing.” Journal of the History of the Neurosciences, vol. 13, 2004, no. 1, pp. 102-124
and Nicholas J. WADE, “Toying with Science.” Perception, vol. 33, 2004, no. 9, pp. 1025-1032.
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A very similar set of devices is discussed by Jonathan Crary, a histo-
rian of art and visual culture. In his Foucaldian attempt at rewriting the
traditional historiographies of art and media, Crary introduces a radical
historical break, a discontinuity between the classical and modern regimes
of vision, between the classical and modern spectator. The period of sev-
enteenth and eighteenth centuries is characterized by the camera obscura
as both a material device and a discursive figure: it is a concrete technical
artifact and a dominant epistemological model (embraced by empiricists as
well as rationalists) that defined the status and capabilities of a perceiving
subject. The camera obscura model was based on a radical differentiation of
the inside from the outside, on the separation of the dark interior of the hu-
man mind from the luminous outside world that penetrates inside through
the aperture of the senses and so depicts its own image. The outside model
and its inside copy correspond to each other, and it is the mechanism of the
camera obscura and its physical principles that guarantee the objectivity of
the projection. Experimental physiology developed in the early nineteenth
century breaks with this model in an essential way when it begins to conceive
of vision in terms of bodily and temporal processes. Goethe’s or Purkinje’s
investigations of afterimages begin to delineate the conception of subjective
vision, imagery produced by the human body that lacks any correlate in the
outside world. It is the various optical apparatuses that according to Crary
play crucial role in research and control of such visual experience. Thanks
to them the referential illusion could have become the subject of popular
entertainment as well. In the simplest form we can find it in a thaumatrope,
a device that utilizes the persistence of vision: two different yet complemen-
tary images are painted on the front and reverse side of a paper disc (such as
abold head and a wig, a bird and a cage ...), which is attached to a stick or two
pieces of rope and by twisting them fast enough the two images combine.
This way anyone could realize that the resulting visual impression is not
really what is in front of us, that the human senses generate optical illusions
thanks to their “fallibility”. Crary devotes most attention to the stereoscope,
the “quintessentially nineteenth-century device” and the source of the most
realistic effect in the mass culture of that time. The principle of stereoscopy
is “based on a radical abstraction and reconstruction of optical experience”,?
it is the result of the separation and isolation of individual senses, their

*> Jonathan CRARY, Techniques of the Observer. On Vision and Modernity in the Nineteenth
Century. Cambridge, MA: MIT Press 1990, p. 9.
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scientific analysis and targeted and controlled irritation by mechanical
instruments.

Film historian and theorist Tom Gunning published several brilliant
studies about (again, particularly optical) philosophical toys. I regard these
studies as the most inspiring contributions to the topic so far, because they
actually situate the toys within the realm of popular culture (Crary’s account
follows mainly shifts in the conceptualization of vision in the works of intel-
lectual elites, philosophical toys being their secondary illustrations) and also
regard them as a constitutive moment of modern and contemporary media
culture, a tendency still present and effective that intersects with and supple-
ments other visual forms and conventions. The starting point for Gunning’s
interest in these proto-cinematographic devices is his radical reassessment
of early cinema, expressed in the conception of “the cinema of attraction”
from 1986. Until then, the historiography and theory of film were dominated
by a narrative understanding of film that was unable to adequately grasp its
early phase (until about 1906), which was taken to be a groping, undevel-
oped, primitive film form still in search of its true media-specific narrative
nature. However, according to Gunning, the cinema of attraction is guided
by very different principles, it is based on making images seen, harnessing
visibility and exhibiting both the filmic illusion and the film technology. He
sees early cinema “less as a way of telling stories than as a way of present-
ing a series of views to an audience, fascinating because of their illusory
power [...] and exoticism.” It is necessary to point out that this exhibitionist
impulse does not evaporate from cinema even after the classical, narrative
form takes over; it rather becomes a kind of submerged stream that feeds
avant-garde film and often surfaces into mainstream cinema, just like today
in the form of special effects or so-called 3D, 4D, and 5D cinema. Later,
Gunning searches for these aspects of film understood in terms of a fair
attraction or a parlor trick in the popular visual culture of the nineteenth
century. Philosophical toys and their “technological images” based on the
manipulation of human perception through mechanical devices give rise to
the modern image culture, at once profoundly technological and perceptual.
Thanks to its simplicity, thaumatrope serves as Gunning’s first and foremost
example of this new phenomenon:

* Tom GUNNING, “The Cinema of Attraction: Early Film, Its Spectator and the Avant-Garde.”
Wide Angle, vol. 8, 1986, no. 3-4, p. 64 (63-70).
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We see this image not simply as a representation of something, but as an event,
a process, an almost theatrical turn in which the image behaves in an unex-
pected manner, calling attention to its own production, making its appearance
into a performance of image-ness, of becoming visual, of appearing.*

Similarly, later devices such as the phenakistiscope - a rotating disc with
a series of movement phases — “do not represent motion, they produce it.”
While producing visual illusions, philosophical toys, according to Gunning,
at the same time demonstrate the process that generates them and make it
possible for us to understand how our senses function and how they inter-
act with the environment: they provide us with “rational entertainment.”
Gunning adopts Crary’s historiographical model, situates the moment of
emergence of the modern visual culture in the 1820s and exemplifies it with
the thaumatrope. I am convinced we must look deeper than that.

Gotthold Ephraim Lessing wrote his short but remarkable fragment “That
more than five senses are possible for human beings” at the very close of
his life, most likely in 1780. In several paragraphs, he outlines a conception
of human development from simple forms to complex and advanced ones:
human sensory apparatus is not fixed once and for all but evolves towards
greater refinement and complexity. Our present stage of five senses was
achieved through combinatorics of individual ones: “If nature nowhere
makes a leap, the soul will also have progressed through all the lower stages
before it reached the stage at which it is at present. It will first have had each of
these senses singly, then all ten combinations of two, all ten combinations of
three, and all five combinations of four before it acquired all five together.”
The present combination is not, however, the final stage of development:
senses determine the limits of the soul’s representations, they are their order
and measure and the way the soul is conjoined with matter - the senses are
themselves material. Matter, however, is not monolithic; it contains homo-

* Tom GUNNING, “Hand and Eye: Excavating a New Technology of the Image in the Victorian
Era.” Victorian Studies, vol. 54, 2012, no. 3, p. 510 (495-516).

> Tom GUNNING, “The Play between Still and Moving Images: Nineteenth-Century
Philosophical Toys and Their Discourse.” In: ROSSAAK, E. (ed.), Between Stillness and Motion.
Film, Photography, Algorithms. Amsterdam: Amsterdam University Press 2011, p. 38 (27-43).
¢ Gotthold Ephraim LESSING, “That More than Five Senses Are Possible for Human Beings.”
Philosophical and Theological Writings. Cambridge: Cambridge University Press 2005, p. 180
(180-183).
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geneous elements or masses that correspond to particular senses.” Because
we know that there are more than five homogeneous matters (although we
cannot know for sure how many there are in the world altogether), we can
assume more senses are possible:

Thus, just as the sense of sight corresponds to the homogeneous mass through
which bodies attain a condition of visibility (i.e. light), so also is it certain that
particular senses can and will correspond, e.g., to electrical matter or magnetic
matter, senses through which we shall immediately recognize whether bodies
are in an electrical or magnetic state. We can at present attain this knowledge
only by conducting experiments.®

Lessing illustrates his thesis with the classic motive of sensory impairment:
if we lacked vision, for example, we would not be able to form any conception
of it. After gaining sight, a “whole new world will suddenly emerge for us,
full of the most splendid phenomena.” In the same way, we are aware (thanks
to scientific research) of the existence of electrical or magnetic powers but
we cannot perceive them because we haven’t developed special senses for
them yet. Human perception is dependent upon psychophysical constitu-
tion, which is not invariable.

Of course, Lessing does not speak in terms of purely biological evolu-
tion; his system is “the oldest of all philosophical systems,” the system of the
soul’s pre-existence and of metempsychosis. The idea of a process in which
an immortal soul migrates into new complex beings was very popular in
Lessing’s times and he himself developed it further in some of his other, later
texts. Aside from a rich tradition of metempsychosis speculation, Lessing
was most likely inspired by Charles Bonnet’s theory of palingenesis.’

Bonnet was one of the first authors to use the term evolution, although
in a different manner than it is known to us from the nineteenth century. His
Leibnizian approach to evolution was marked by a belief in preformation, ac-
cording to which every living being encapsulates in itself a primordial seed,
an unchanging minijature replica of itself that is activated at fertilization and

7 In this regard, Lessing draws on the traditional assigning of particular senses to different
elements and simultaneously radicalizes his earlier and more famous notion of a “suitable
relation” between signs, their referents and modes of perception that will be discussed below.
8 LESSING, “That More than Five Senses Are Possible.” p. 181.

° Such is the contention of H. B. Nisbet in his introduction to LESSING, Philosophical and
Theological Writings, p. 14. The influence of Lessing’s close friend Condillac and his discussion
of the senses in the 1754 Treatise on the Sensations needs to be acknowledged as well; however,
it is the progressive development found in Bonnet that provides the relevant framework.
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develops into new identical organisms. At the creation of earth, all future
generations of living beings were embodied in these primordial germs and
the breeding of new creatures is essentially the production of endless series
of copies of a given species. Preformationism excludes change or variation
in the later evolutionary sense. It is not, however, an entirely static system.
In his Philosophical Palingenesis from 1769, Bonnet delineates an image of
catastrophic revolutions that radically alter living conditions on Earth and
lead to new rebirths. The physical bodies of organisms are destroyed during
these periodical catastrophes, but their germs survive and are born again
into new worlds. These new worlds bring about different living conditions
from the preceding ones, which is the reason why organisms acquire new
forms corresponding to these new environments. “I conceive that the germs
of all organized beings were originally constructed or calculated with a de-
terminate correlation with the diverse revolutions which our globe was to
undergo.”" Catastrophic revolutions are predetermined just like the forms
of the living are and they allow organisms to evolve towards greater biologi-
cal complexity and higher spiritual perfection.

Bonnet’s temporalizing of the chain of being does not involve the
gradual transformation from simple to complex forms but proceeds rather
by discontinuous leaps, a general shifting of all living beings and their
hierarchical arrangements. During these phases, living beings constitute
a continuous series, an uninterrupted chain of being that develops through
sequential revolutions of time:

The series of events, however, is quite distinct from these spatial configurations,
each of which describes the taxonomic continuity in its own way; the series of
events is discontinuous, and different in each of its episodes; but, as a whole, it
can be drawn only as a simple line, which is that of time itself (and which can be
conceived as straight, broken, or circular). In its concrete form, and in the depth
that is proper to it, nature resides wholly between the fabric of the taxinomia
and the line of revolutions."

Late eighteenth-century natural history historicizes nature by integrating
a consecutive series with the continuity of living beings: “evolution” is still
both a scientific and a theological term. It has to be reconciled with the be-

' Quoted in Arthur O. LOVEJOY, The Great Chain of Being. A Study of the History of an Idea.
Cambridge, MA: Harvard University Press 1936, p. 285.

"' Michel FOUCAULT, The Order of Things. An Archaeology of the Human Sciences. London —
New York: Routledge 2002, p. 163.
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lief in the immortality of the soul and preformation. The inner hierarchical
structure is not affected by time; time is not the principle of the evolution
of organisms and their organization in the sense of later evolutionism and
transformism. For Bonnet, evolution is the unfolding of a pre-programmed
course that determines the nature of organisms, their mutual relationships,
as well as revolutions of the environment they inhabit.

Lessing’s fragment falls within this evolutionary framework, the
development of the senses is understood as a combination of individual
senses and their aggregates, not as their gradual perfection. However, his
examples of existing matter (electrical or magnetic), which cannot be im-
mediately perceived yet, must bring us to a halt. We gain knowledge of them
by conducting experiments. It is due to scientific experiments that invisible
processes, powers and matters become manifest in various effects - and we
can register these effects with our senses or detect them with diverse (mostly
measuring) instruments. The discoveries of electrical, magnetic or galvanic
phenomena in the eighteenth century were still closely connected to the
belief of God’s presence in the world and they inspired radical changes in
the understanding of the relationship between the body and soul or matter
and spirit, when they replaced the traditional medieval metaphysics of light:
“Magnetism and electricity emerged as the most palpable manifestation of
the hidden presence of divine power in the world and its objects — as the
concealed power that creates life, movement and warmth; that permeates
the entire universe ...”"?

Joseph Priestley, the author of a seminal survey of historical and con-
temporary electrical research from 1767, emphasizes the role causality plays
in human cognition:

One of the most intimate of all associations in the human mind is that of cause
and effect. They suggest one another with the utmost readiness upon all occa-
sions; so that it is almost impossible to contemplate the one, without having
some idea of, or forming some conjecture about the other. In viewing the works
of nature, we necessarily become first acquainted with appearances or effects.”®

Appearances and effects are extremely diverse; therefore, it is necessary to
search for analogies among them and so explain them by a small number of

'2 Ernst BENZ, The Theology of Electricity. On the Encounter and Explanation of Theology and
Science in the 17th and 18th Centuries. Allison Park: Pickwick Publications 1989, p. 2.

' Joseph PRIESTLEY, The History and Present State of Electricity, with Original Experiments.
Vol. II. London 1775, p. 11.
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causes. An effect can become a true scientific phenomenon when it ceases to
be only a particular event and becomes a regular and regulated one instead:
it has to be made to appear every time under given circumstances and only
then becomes a stabilized, observable phenomenon. Searching for analogies
between appearances and producing them under identical and controlled
conditions are the ways in which one establishes relationships between
the large number and variety of visible effects and the few simple invisible
causes. This principle is particularly distinct when studying electricity:

Indeed, no other part of the whole compass of philosophy affords so fine a scene
for ingenious speculation. Here the imagination may have full play, in con-
ceiving of the manner in which an invisible agent produces an almost infinite
variety of visible effects. As the agent is invisible, every philosopher is at liberty
to make it whatever he pleases, and ascribe to it such properties and powers as
are most convenient for his purpose. And, indeed, if he can frame this theory
so as really to suit all the facts, it has all the evidence of truth that the nature of
things can admit."

The first experiments, which most commonly produced static electricity by
friction, explained it in terms of gravitation, as a kind of attraction or repul-
sion intrinsic in specific bodies. “But when electricity began to show itself in
a greater variety of appearances, and to make itself sensible to the smell, the
sight, the touch, and the hearing: when bodies were not only attracted and
repelled, but made to emit strong sparks of fire, attended with a considerable
noise, a painful sensation, and a strong phosphoreal smell; electricians were
obliged to make their systems more complex, in proportion as the facts were
s0.”" In the last decades of the eighteenth century, electrical phenomena
became even more complex when animal electricity was added to the reg-
ister. Investigations of the nature and specificity of animal electricity and
its similarity to static electricity produced artificially in laboratories (as we
know them primarily from the Galvani-Volta dispute) were simultaneously
an arena for speculations about the roles of analogy and metaphor in scien-
tific research.'

" Ibid., p. 16.

15 Ihid., p. 18.

1 Cf. Marcello PERA, The Ambiguous Frog. The Galvani-Volta Controversy on Animal
Electricity. Princeton: Princeton University Press 1992 and Laura OTIS, “The Metaphoric
Circuit: Organic and Technological Communication in the Nineteenth Century.” Journal of
the History of Ideas, vol. 63,2002, no. 1, pp. 105-128.
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Take the example of the electric shock that can be delivered by a torpedo
fish or an electric eel. In the Renaissance, it was still an inexplicable, occult
phenomenon. In early modern times, it became the subject of more focused
research and acquired mechanical explanation. Thanks to the invention of
the Leyden jar in 1745, a condenser able to store static electricity, one could
perceive some similarity between the two effects and consider the torpedo
shock as electrical. Electricity, however, permeated the organic realm much
more intensively once it began to be understood as a possible medium of
communication in the nerves and when the emerging neurophysiology was
still closely connected with physical and technical research. Even though
explicit parallels between organic and technological systems would become
commonplace in the next century, the preconditions for their intersections
and interfacing (both conceptual and technical) emerged in Luigi Galvani’s
lab, on a table full of wires, condensers and dissected frog legs, which he
himself regarded as the finest existing electrometer. Scientific apparatus and
the instrumental arrangements do not just serve the purpose of displaying
the nature and functions of the subject matter; they also help to formulate
the conceptual models and metaphors used to interpret these phenomena.”

The core element of modern electrophysiology, beyond the more or less technical
terms and concepts it makes use of, consists of the fact that the membrane of
nerve and of muscle fibers is actually a “machine,” which produces and utilizes the
electricity necessary to encode and transmit information to the excitable tissues.'®

The nature of electricity is revealed through its effects and the phenom-
ena produced must be stabilized in certain ways so they can be compared
one to another. One way is to measure them. A different method was discov-
ered in 1777 by Georg Christoph Lichetnberg, who found by chance another
sensitive “tissue” that could be affected by electricity. While working with
his electrophore, Lichtenberg noticed how resin dust would settle in its base
forms into peculiar patterns and he started to examine this more systemati-
cally: radial or circular patterns were thought to be the result of positive or
negative electrical fluids. Lichtenberg compared them to macroscopic im-
ages — stars, milky ways, suns - or to the images brought forth by the frost
on window-panes and referred to them as “projections.” He was also able to

7 See Toma$ DVORAK, “Scientific Instruments and Epistemology Engines.” Theory of Science,
vol. 34, 2012, no. 4, pp. 529-540.

'8 Marco PICCOLINO - Marco Bresadola, Shocking Frogs. Galvani, Volta, and the Electric
Origins of Neuroscience. Oxford: Oxford University Press 2013, p. 320.
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preserve them by spreading an adhesive substance on a sheet of black paper,
thus discovering the principle of xerography.

The electrophore generated an electrical charge and served as an auxiliary
instrument for charging a Leyden jar — Lichtenberg decided to build a much
larger version (with a diameter of over 2 meters, his older model’s diameter
being around 45 centimeters) because “executing experiments with larger
instruments is tantamount to observing the exhibited phenomena under a mi-
croscope: what went unnoticed beforehand to the most acute eye even with
greatest scrutiny, can no longer remain forever unnoticed even by the sloppi-
est and most inconsiderate observer with the dullest sense once it is enlarged
in this manner.”” Thanks to this substantial magnification of the power to
visualize an electrical charge (Lichtenberg was able to produce 40-centimeter-
long sparks), the electrophore became a much more sensitive instrument of
detection and display that allowed even for “drawing” patterns or letters:
a new kind of secret language allowed nature to make itself manifest. At the
time, electrostatic figures captured the attention of the public as analogies of
atmospheric charges, thunderbolts harnessed and domesticated. Smaller ver-
sions of Lichtenberg’s instrument were soon on sale, philosophical toys that
were meant to demonstrate and explain the emergence of frost patterns. The
principles behind these invisible processes were still unknown but thanks to
the instrument they could be made visible, and release a lasting image of their
transient state, a pregnant moment of their potentiality: “In the frozen state
of a single image, the world is expressed as a specific state of tension.” Li-
chtenberg’s figures are nature’s explosive gestures, indexical images that allow
nature’s hidden forces to surface by means of the apparatus and to translate the
haptic sensation of electric shock into a visual one. They are simultaneously
beautiful and true ciphers, not yet fully understood but nevertheless able to
insert certain degree of certainty into theoretical confusion and controver-
sies. These sonograms of modernity inaugurate an era of mediation that are
characterized by the dialectical tension between movement and stillness and
would develop into the forensic imagination we indulge in today.

It might seem surprising that Lichtenberg did not pursue a more thor-
ough explanation of his figures or attempt to situate them within the system

¥ Quoted in: Davis BAIRD - Alfred NORDMANN, “Facts-Well-Put.” The British Journal for
the Philosophy of Science, vol. 45, 1994, no. 1, p. 46 (37-77).

* Siegfried ZIELINSKI, “Show and Hide: Projection as a Media Strategy Located between
Proof of Truth and Illusionising.” In: ZIELINSKI, S. - WAGNERMALIER, S. M. (eds.),
Variantology 1. On Deep Time Relations of Arts, Sciences and Technologies. K6ln: Walther
Koénig 2005, p. 97 (81-100).
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of knowledge of the time. It was as if they could speak for themselves. Such an
approach resonates with his other scientific and literary work: Lichtenberg
favored experiment over theory as well as aphorism over novel. His method
of presentation was based on a graphic and immediately effective apparition,
shocking rather than contemplative. His anti-systematic approach led to the
demonstration of knowledge in a condensed and concentrated form, not in
a gradual and detailed interpretation or theoretical explication.*

When Lichtenberg introduced his electrostatic figures to the public
in 1778 and when two years later Galvani began his series of experiments
with dissected frogs, exposing them to static or atmospheric electricity, they
contributed yet another fascinating images to the rich repertoire of electrical
imagination of the eighteenth century.” This imagination was not the exclu-
sive property of scientists, rather the opposite: ingeniously elaborated and
spectacular demonstrations of electrical phenomena accompanied scientific
lectures but also attracted customers to instrument shops, and became fash-
ionable parlor tricks and domestic amusement and were discussed in the
periodical press as sensational events.

[N]atural philosophers could use their control over active powers to construct
a theatre with all the appeal and all the dangers that implied. The theatrical
image, as an analogy for the world which was to be investigated, was common.
The Linnaean disciples wrote of “the theatre of this life” and of the naturalist as
“the eye and spirit of the Earth, attentive to gaze with astonishment upon the
economy of the Creator”. They emphasized that “one finds in Man two proper-
ties of which all other animals are deprived: astonishment and language.”*

2! The relationship between Lichtenberg’s scientific and literary work is discussed in Jiirgen
TEICHMANN, “Georg Christoph Lichtenberg: Experimental Physics from the Spirit of
Aphorism.” Nuova Voltiana. Studies on Volta and his Times, vol. 5, 2003, pp. 15-30 and Jeremy
ADLER, “Klikatd ¢dra. Vizudlni narativni metoda: Sterne, Lichtenberg, Novalis.” Kriticky
sbornik, vol. 19, 1999/2000, pp. 65-82.

2 Jtis worth noting that both these discoveries, as well as many others at the time, are regarded
as having occurred “by chance.” This interpretation stemmed from the lack of theoretical
explanations for them and from the understanding of an experiment as a test of a theoretical
hypothesis, which denies any kind of epistemological gain on the side of instrumental
arrangement. In fact, similar discoveries occur only thanks to experimental systems that are
not simply tools for generating answers but rather materialize questions and produce material
entities along with concepts and theories; see Hans-Jorg RHEINBERGER, Toward a History
of Epistemic Things. Synthesizing Proteins in the Test Tube. Stanford: Stanford University Press
1997.

» Simon SCHAFFER, “Natural Philosophy and Public Spectacle in the Eighteenth Century.”
History of Science, vol. 21, 1983, no. 1, p. 14 (1-43). The role of instrument makers and
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In scientific experiments, the controlled production of a phenomenon
and wonder went hand in hand; eighteenth-century science did not know
the future differentiations between professionals and amateurs, academic
institutions and market, work and amusement. It was in the next century,
when science was “purified” of popular, entertaining, commercial - in short,
non-scientific — activities, and this process of purification was a way of le-
gitimizing its new social role and status.?* Epistemological dramas that were
performed in the theatres of nature of the eighteenth century were, above
all, entertaining and educational visual spectacles. They accounted for the
different regime of visuality that was assigned to the period by authors like
Foucault or Jacob: for Foucault, theatre is the model of Renaissance visuality
and it is substituted in the Classical period by the table and the catalogue;
according to Jacob, the eighteenth century is defined by a search for “vis-
ible structure”, “reducing a living being to its visible aspect and translating
its shape, size, colour and movement into words.” Both authors focused
primarily on natural history; it is true that public demonstrations were
dominated by the physical and mechanical sciences, but alongside light,
electricity, magnetism and various automata, minerals, plants, corpses and
monsters were also put on display. The way they were exhibited was very dif-
ferent from the Renaissance regime of curiosity, because it became a public
and commercialized enterprise. Instead of totally displacing theatricality,
we should look for moments where both modes of observation overlap and
supplement one another while avoiding their subsumption under some
monolithic and normative framework: in every period, we can find a num-
ber of coexisting heterogeneous scientific cultures with frayed edges. On
the one hand, they allow for and inspire mutual exchanges of concepts and
metaphors, the sharing of methods of research and instrumental equipment,
the creation of analogies between disparate phenomena and hints of univer-
sal systems; on the other they also produce moments of cognitive dissonance
and provoke discursive, disciplinary or institutional battles.

itinerant lecturers in both the presentation and research of electricity is discussed in
Oliver HOCHADEL, “A Shock to the Public: Itinerant Lecturers and Instrument Makers
as Practitioners of Electricity in the German Enlightenment (1740-1800).” Nuova Voltiana.
Studies on Volta and his Times, vol. 5, 2003, pp. 53-67.

* See Bernadette BENSAUDE-VINCENT - Christine BLONDEL (eds.), Science and Spectacle
in the European Enlightenment. Aldershot: Ashgate 2008.

» Frangois JACOB, The Logic of Life. A History of Heredity. New York: Pantheon Books 1973,
p. 45.
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Making the invisible visible or rather making the imperceptible percepti-
ble by some sort of mediation is one of the concerns shared across many
different fields and disciplines. It was within aesthetics that questions of
mediation were posed in the most pronounced and profound ways, espe-
cially in the works of Lessing. His Laocoén from 1766 is a critique of the
classical doctrine of ut pictura poesis, an understanding of painting as mute
poetry and poetry as a speaking picture. Lessing proceeds from the differ-
ent ways identical situation is rendered in these media: Vergil’s epic poem
Aeneid and the ancient sculptural group Laocoén and His Sons from the
first century BC. Laocoon was a Trojan priest, punished for attempting to
expose the ruse of the Trojan Horse (according to the most common inter-
pretation). Poseidon sent sea snakes to kill him and his sons and the group
of the three suffering figures with snakes wrapped around and suffocating
them is taken to be the prototypical icon of human agony. Lessing is puz-
zled by the expression in Loacodn’s face — unlike the poetic rendition, the
sculpture does not portray the most extreme moment of pain and suffering
because that would have been a violation of the classical ideal of beauty.
The artistic medium therefore determines to a certain extent what can be
represented and how. We should note, however, that a strong normative
claim is present here; in fact it is not the very material limits of individual
media, as many interpreters of Lessing the semiotician claim, but rather
a required form of expression. Technically speaking, the sculpture could
represent the situation in a different way as well but then it wouldn’t
fulfill Lessing’s preferred conventions and ideals. In the same way, the
critique of ut pictura poesis is directed against excessive descriptiveness
and staticness of poetry; “good” poetry should follow its medium-specific
principles.

There were many discussions of the relationships between artistic media
before Lessing, his originality, however, lies in the reduction of this difference
to the fundamental distinction between temporal and spatial principles. The
succession of time is the sphere of the poet and space is that of the painter:

In the first place I presume it will scarcely admit of dispute that the imitations
of painting are effected by means entirely different from those of poetry; the
former employing figures and colors in space, and the latter articulate sounds
in time. Now, as it is evident that the signs employed must bear a suitable rela-
tion to the things represented, it follows that those signs which are arranged
in juxta-position with each other, can only express co-existent objects, or an
object whose parts are co-existent, while those signs which are consecutive, can
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only express things which, either of themselves, or in their component parts,
are consecutive.”

Lessing further distinguishes between primary and secondary or direct and
indirect expression: painting can represent actions by intimation, by means
of bodies, and poetry may also delineate bodies by means of actions. Thus
expressing juxtaposition by poetry or consecutiveness by painting is not im-
possible, it is only more complicated and strenuous and demands more effort
from the recipient. The crucial criterion here is, simply, the effectiveness of
generating a full and vigorous illusion. In the ideal situation we even stop
perceiving the means that bring it to life:

The poet seeks to render the ideas which he awakens within us so vivid, that we
may instantly fancy we perceive the real and sensible impressions of the objects
they refer to; and, in that moment of illusion, we cease to be conscious of his
words, that is to say, of the means by which he produces his effect.”

If poetry is specifically temporal, it produces its own specific temporality: in
that moment of acceleration necessary to generate the desired deception, it
breaks up with the pace of human perception, falls below the threshold of
consciousness and becomes a machine for producing special effects. When
Lessing talks about actions and their consecutiveness, he does not refer only
to some general conception of time or movement but rather to human action
and the effort, activity, work it entails.

Those combined effects which the eye perceives at a glance, [the poet] is obliged
to enumerate in tedious detail, and it not unfrequently happens that by the time
we arrive at the last of his traits, we have already forgotten the first. Neverthe-
less, it is from these successive traits alone that we can form any conception of
the whole. To the eye, the parts contemplated remain constantly present, and
may be recurred to over and over again; on the contrary, when the ear is the
channel of perception, the parts described are lost, if they are not preserved in
the memory. And even supposing them to be all correctly remembered, - what
an effort, what an exertion would it require to revive their impressions all in the

% Gotthold Ephraim LESSING, Laocoon; or the Limits of Poetry and Painting. London:
J. Ridgway & Sons 1836, p. 150.

7 Ibid., p. 165. The English translation uses the word “instantly” instead of speed or rapidity,
which would more precisely translate “die Geschwindigkeit” - thanks to the speed of sensory
impressions we believe we perceive the real objects.
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same order and with the same distinctness, and to think them over again with
even moderate rapidity, so as to form a tolerable idea of the whole!*®

The effort, exertion and time needed have to be passed on to the mechanism
that produces the synthesis for us. Leibniz was pondering the idea that eyes
of sufficient acuity might read all the relations in space and time within the
“present;” that idea is realized here, although on a much smaller scale, in
the appropriately structured artifact and its coordination with the human
sensorium: artworks are phantasmagorical projections, we are not aware
of the processes that generate illusions because they take place below the
threshold of our consciousness.

Lessing’s reflections are most fruitful when they focus on possible viola-
tions of laid down principles (such as the treatment of indirect, “unsuitable”
modes of expression). These moments also uncover the most problematic
of his assumptions and his normative requirements. Producing an effective
illusion is predicated on two levels of abstraction: the first step is based on
the very differentiation between painting and poetry and their respective
inner principles, coexistence and sequentiality, space and time. The second
one results from what media with such a bias - according to their material
limits — may choose to represent from the space-time continuum.

The painter can only employ, in his compositions of co-existing bodies, one
single moment of the action, and he must therefore select, as far as possible, that
which is at once expressive of the past, and pregnant with the future.

In like manner the poet, in his consecutive imitations, can employ but one sin-
gle attribute of bodies, and must therefore select that which awakens the most
sensible image of the body under that particular aspect which he has chosen to
represent.”’

The reality effects postulated by the emerging science of aesthetics are based
on the sequential isolation of these elements and their resulting combina-
tion. In this respect, Lessing proceeds in union with the methods of natural
sciences of the time. “Observation,” writes Foucault, “from the seventeenth
century onward, is a perceptible knowledge furnished with a series of sys-
tematically negative conditions.” It advances via reduction and selection of
phenomena that can be further analyzed and made generally acceptable:
“The area of visibility in which observation is able to assume its powers is

2 Ibid., pp. 166-7.
» Ibid., p. 152.
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thus only what is left after these exclusions [...] This area, much more than the
receptivity and attention at last being granted to things themselves, defines
natural history’s condition of possibility, and the appearance of its screened
objects: lines, surfaces, forms, reliefs.” Foucault hurries to emphasize that
optical instruments such as a microscope fall within such regime of visuality
as well: “it was the same complex of negative conditions that limited the
realm of experience and made the use of optical instruments possible.”*

The main difference lies in the fact that the aesthetic sphere is interested
in the creation of artifacts that produce anticipated effects. This difference is,
however, only a misrepresentation based on our contemporary perspective:
we tend to view various spheres of knowledge and experience separately as
subject matters of individual fields and under the influence of traditional
historiography of science understand the history of knowledge mainly as
the history of ideas and theories. In fact, experimental science and aesthet-
ics share many fundamental concerns: recall Lichtenberg figures in case of
which any separation of truth and beauty is impossible and pointless. They
are not a reflection or a representation but rather a discharge, which would
quickly become the prime concern of Romanticism. Romantic aesthetics
would treat it first of all in psychological terms, as the excessive pressure
of the author’s emotions, and thus suppressing its bonds with the ways the
world appears in scientific experiments. The more Romanticism wanted to
bring forward a critique or an alternative to the experience of rationalization
and industrialization, the more it lost the ability to understand this new ex-
pressive form in its wholeness and complexity. The “mirror” and the “lamp”,
the metaphors analyzed by Abrams as the dominant models of mind and
creative processes in the Classical period and in Romanticism,* are always
simultaneously material technologies, cognitive extensions that are located
outside of the human body but define it and its abilities and partake in their
development. Any conception of a bare human subject and its inner vision
is but a strained abstraction. The lamp of Romanticism is an electric lamp
and it was electrified decades before Kant or Coleridge. The pivotal aspect of
modern explosive aesthetics is then found in Lessing.

If apparition illuminates and touches, the image is the paradoxical effort to
transfix this most evanescent instant. In art something momentary transcends;
objectivation makes the artwork into an instant. Pertinent here is Benjamin’s

3 FOUCAULT, The Order of Things, pp. 144-5.
' Meyer Howard ABRAMS, The Mirror and the Lamp. Romantic Theory and the Critical
Tradition. Oxford: Oxford University Press 1953.
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formulation of a dialectic at a standstill, which he developed in the context of
his conception of a dialectical image. If, as images, artworks are the persistence
of the transient, they are concentrated in appearance as something momentary.
To experience art means to become conscious of its immanent process as an
instant at a standstill; this may perhaps have nourished the central concept of
Lessing’s aesthetics, that of the “pregnant moment.”*

Lessing formulates his conception of the pregnant moment in the beginning
of his essay, long before the rigid differentiation of time-based and space-
based media and modes of perception appears. It emerges when he discusses
the problem of Laocodn’s facial expression, the question of why the sculpture
does not portray the most extreme state of the priest’s pain and suffering. It
is not just a matter of aesthetic conventions. If the visual arts are to choose
one particular moment for depiction, they must select the appropriate one:

If it be true that the artist can adopt from the face of ever-varying nature only
so much of her mutable effects as will belong to one single moment, and the
painter, in particular, can seize this single moment only under one solitary
point of view; - if it be true also that his works are intended, not to be merely
glanced at, but to be long and repeatedly examined; - then it is clear that the
great difficulty will be to select such a moment and such a point of view as
shall be sufficiently pregnant with meaning. Nothing however can possess this
important qualification but that which leaves free scope to the imagination.
The sight and the fancy must be permitted reciprocally to add to each other’s
enjoyment.*

Here, the later claim for maximal effectiveness is somewhat denied: it is
not a matter of overlooking the image at once, seeing it in one instant, but
rather a question of creating an interface in which the viewer is animated
by the image and the image animated by the viewer. The last sentence of the
excerpt is translated very loosely. It really reads: “The more we see, the more
we must be able to imagine; and the more we add in our imagination, the
more we must believe we see.” In condensed form, Lessing captures the basic
principle of the emergence of the illusion, the linking of human sensorium
and its extensions that form their coordinated complicity: a specific kind of
technical imagination. In the pregnant moment being appears in its process
of becoming something, it is both static and dynamic and thus addresses our

* Theodor W. ADORNO, Aesthetic Theory. Minneapolis: University of Minnesota Press, p. 84.
3 LESSING, Laocoon, pp. 28-9.
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affective and cognitive processes that simultaneously trust it and let them-
selves be deceived. Different layers of our minds and bodies participate in
this paradoxical tangle of trust, seeing and imagination: the human being
is divided into segments that in different ways and in different measures
respond to specifically structured stimuli. The doctrine of the separation of
the senses is a precondition of the establishment of aesthetics as developed by
Lessing or Diderot. The major texts of Enlightenment theory are imminently
interested in the capacities and limits of medial transmission and sensory ap-
paratus — that is why various forms of sensory deprivation play such a crucial
role in these discussions. Through them, restrictions can be delineated and
combinatory possibilities envisioned. It is not a matter of a perfection of the
senses but rather of a prosthetic overwriting of their capacities and capabili-
ties, a whole new architecture in which corporeality is provisionally and par-
tially synchronized with various supplements and assistive technologies. This
coordinated rearrangement has a specific dynamic that is most pertinently
developed in Moses Mendelssohn’s reaction to Lessing’s Laocoon.

Following Jean-Baptiste Dubos, Mendelssohn asks why looking at
sorrow, pain and misery can bring us pleasure and satisfaction. Bullfights,
racks, insane asylums, bloody scaffoldings for execution, these are his exam-
ples of things we would prefer not to feel than to feel — peculiar mixtures of
appreciation and rejection. Deficiencies and evils are immediately undesir-
able but in mediated form can be good and pleasant. If we perceive them, for
example, in the form of artworks, our “secret consciousness” (ein heimliches
Bewusstsein) reminds us that we have only an imitation before our eyes and
thus moderates the strength of the objective disgust:

It is true, the soul’s sentient knowledge and capacities to desire are deceived by
art and the imagination is so swept away that at times we forget every sign that
it is an imitation and fancy that we truly see nature. But this magic lasts only as
long as it is necessary to give our conception of the object the proper vitality and
fire. In order to have the most pleasure, we have accustomed ourselves to divert-
ing attention from everything that could disturb the deception and directing
attention only at what sustains it. However, as soon as the relation to the object
begins to become unpleasant, a thousand factors remind us that we are looking
at a mere imitation.*

3* Moses MENDELSSOHN, “Rhapsody or Additions to the Letters on Sentiments.” In:
Philosophical Writings. Cambridge: Cambridge University Press 1997, p. 138 (131-168).
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In the interest of maximum pleasure the soul plays a specific energetic game
in which the controlled experience of immersion, of loosing oneself in the
projected world, temporarily dominates, only to be turned off once a critical
state is reached. Mendelssohn anticipates Coleridge’s concept of the “willing
suspension of disbelief” but frames it in a much more sophisticated fashion.
In his account, the concept of attention understood in terms of practice
and acquired habit is crucial. Not everyone enjoys dramatic tragedies. We
have to be accustomed to such experience, for which “a certain refinement is
required.” Whoever is not accustomed to it feels bored or experiences a con-
flict - sometimes annoying, sometimes ridiculous - between his reason and
his imagination.

For Mendelssohn, the problem of pleasure from sorrowful spectacles is
an ethical rather than an aesthetic problem. He recalls Plato’s concept of
virtue and the difference between speculative and pragmatic knowledge.
If virtue is a certain kind of knowledge, it can be learned and acquired by
repeatedly practicing skills and habits. It is not a theoretical, verbalizable
knowledge, a knowledge we can be aware of, but exactly the opposite: our
capabilities are transformed into proficiency only when we cease to be con-
scious of them. They have to stream through our blood, get under our skin,
become automatic, become habitual. The principle of such automation is,
again, speed:

For what causes consciousness to stop? The quickness with which concepts suc-
ceed one another. Thus, although the degree of our knowledge is lessened by the
lack of consciousness, the quantity of effective impulses remains the same in
this case. For what is lost in the degree of knowledge is gained in the shortness
of the time or in the quickness.*

The effectiveness of representation depends on three factors: 1) the de-
gree of the perfection of the representation; 2) the degree of our knowledge;
3) the speed with which we ponder matters. The less time we need to consider
the perfection presented to us, the more pleasant our intuitive knowledge is,
and the more passionately we desire to enjoy it. The speed of our intuitive
insight compensates for the fact that we are not fully aware of it. “This ex-
plains how, without thinking about it, we can perform a number of habitual
actions which in the beginning required deliberations and reflection. What
array of automatic movements are part of speaking and writing? How slowly
and deliberately they proceed in the beginning and how quickly they follow

% MENDELSSOHN, “Rhapsody,” p. 163.
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upon one another, often unconscious to ourselves, once we have achieved
a proficiency in this regard.”*® Mendelssohn further analyzes the process of
automation with the examples of a pianist or a typesetter; it does not just
apply to mechanical activities but also fundamentally concerns the modes of
perception and cognition mediated by artifacts and the formation of the hu-
man subject in modernity as such. Unlike the more or less isolated moments
of aesthetic experience in Lessing, Mendelssohn conceives of these intervals
and situations as components of the gradual constitution and reconstitution
of human nature.

Virtue is, to be sure, a science and can be learned; but if it is be carried out, then
it demands not merely scientific conviction, but also artful practice and profi-
ciency. Indeed, anyone who grapples with the highest stage of ethical perfection
and strives for the blessed condition of bringing the subordinate powers of the
soul into a perfect harmony with the superior powers of the soul, must do this
with the laws of nature just as the artist must do so with the rules of his art. He
must continue practicing until, in the course of the exercise, he is no longer
conscious of his rules, in other words, until his principles have turned into
inclinations and his virtue appears to be more natural instinct than reason.”

The planes of instinct, intuition or habit are formed by different rules and
principles than rational and theoretically expressed convictions are; because
they are saturated with material practices and techniques and have to deal
with their affordances and relatively autonomous development. If we want
to conceptualize the transformation of experience and to historicize forms
of perception and cognition, we cannot make do with just the development
of philosophical, scientific or aesthetic systems. On the contrary, we need
to descend onto levels traditionally regarded as low and subordinate. Just
like Walter Benjamin did with his concept of distraction, which essentially
refers to habit realized through tactile reception: “For the tasks which face
the human apparatus of perception at historical turning points cannot be
performed solely by optical means - that is, by way of contemplation. They
are mastered gradually - taking their cue from tactile reception - through
habit.”*

3 Ibid.

7 Ibid., p. 166.

¥ Walter BENJAMIN, “The Work of Art in the Age of Its Technological Reproducibility.” In:
Selected Writings. Vol. 4,1938-1940. Cambridge, MA - London: The Belknap Press of Harvard
University Press 2003, p. 268.
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In the first paragraph of his seminal essay, Benjamin alludes to the mul-
tiplicity and diversity of logics and temporalities of technical and organic
segments that continuously combine one with another and rearrange and
get used to themselves: lithography, invented by Senefelder in 1796, made it
possible to reproduce images in much larger numbers and at a much quicker
pace, thus providing an illustrated accompaniment to everyday life. A few
decades later, lithography was surpassed by photography, which for the first
time “freed the hand from the most important artistic tasks in the process of
pictorial reproduction - tasks that now devolved solely upon the eye looking
into alens. And since the eye perceives more swiftly than the hand can draw,
the process of pictorial reproduction was enormously accelerated, so that it
could now keep pace with speech. A cinematographer shooting a scene in
the studio captures the images at the speed of an actor’s speech.™® Manual
labor, skilled gestures, machines and instruments, speech, sight, hearing,
touch, technical images, sound recordings — apparatus and organs combine
and group together in changing clusters and constellations that give rise
to historically specific cultural techniques and practices; these provisional
arrangements are simultaneously determined by political and economical
preferences of the time.

The accounts of philosophical toys mentioned in the introduction agree
that one of their characteristic aspects is the disclosure of the processes si-
multaneously examined and experienced: “A crucial feature of these optical
devices of the 1830s and 1840s is the undisguised nature of their operational
structure and the form of subjection they entail™ Gunning develops
this point most thoroughly, in my opinion as a consequence of his effort
to debunk the myth of early cinema’s passive and helpless audience.** The
spectators of philosophical toys are entertained yet at the same time actively
participate in the process and rationally engage in a quasi-scientific experi-
mental instruction. Scientific curiosity is thus made public and transferred
to lay consumers: “in contrast to the traditional magic trick, whose illusion
remains mysterious because the secret is kept close by the prestidigitator,

% Senefelder developed lithography while searching for a cheaper and more effective way of
distributing his dramatic works; see Alois SENEFELDER, The Invention of Lithography. New
York: The Fuchs & Lang Manufacturing Company 1911.

4 BENJAMIN, “The Work of Art,” p. 253.

1 CRARY, Techniques of the Observer, p. 132.

42 See Tom GUNNING, “An Aesthetic of Astonishment: Early Film and the (In)Credulous
Spectator.” Art and Text, vol. 34, 1989, pp. 31-45.
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the philosophical toy is a tool of demonstration and demystification [...]
The philosophical toy sought to demystify magical effects and unveil the
secrets of perception and technology to the masses.™ I think that this is
an overly idealistic interpretation of the technological imagination, which
cannot hold up even in reference to the simplest possible devices such as the
thaumatrope was.

Gunning vigorously opposes the traditional view that the composite im-
age of the thaumatrope derives from a “fallacy” of the human eye - similar
arguments of such deficiency or weakness of human senses surround dis-
cussions of later animation devices or cinema: it is because the eye is not
capable of perceiving rapid change that we actually see the virtual image
instead of a series of still images. Referring to sensory insufficiency, accord-
ing to Gunning, reveals a prejudice towards perception as a static process.
We should rather embrace its mobile possibilities and praise our senses’ abil-
ity to participate in the creation of similar phenomena. Gunning attempts to
resolve this dilemma by embracing a phenomenological standpoint, which,
in effect, seems to be more of an evasive maneuver:

My position is obviously phenomenological; that is, I maintain that perceptions
need not be dissolved into their physiological process (I am not against do-
ing this - if we are studying physiology rather than moving images). But my
task here is to describe our perception as we experience it. The riddle of the
perception of the moving image lies in the fact that no one can explain it purely
physiologically and the physiological explanations are still debated. In other
words, we have a true challenge to explanation here.**

Indeed, we still do not fully understand all the subtleties of the physiological
process of perception; so what exactly is it that the viewer of a philosophical
toy is instructed about? What kinds of secrets are unveiled, what operational
structures are demonstrated? None really. No one can explain this process
in purely physiological terms simply because it is not a purely physiologi-
cal process. If we take seriously Gunning’s claim that human perception
undergoes a fundamental transformation based on a deep coordination of
the perceptual and the technological, we also have to acknowledge the fact
that the technological is a relatively autonomous and largely unknown ter-
ritory — though this in no way precludes us having an intimate relationship
with it. We can see without fully understanding our senses and we can also

4 GUNNING, “Hand and Eye,” pp. 503, 509.
# GUNNING, “The Play between Still and Moving Images,” p. 39.
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see mediated, virtual images without fully understanding the principles of
their genesis. We are happy to delegate time and labor needed for perceptual
and cognitive tasks on technological processes that take place below our
consciousness or beyond the confines of our bodies. The phenomenologi-
cal description is obviously a legitimate one, but I believe that the crucial
lesson philosophical toys provide us with is the glimpse they offer of the
appearance of a very intricate and volatile cohabitation that can be most
productively addressed within the framework of extended cognition. This
concept seeks to overcome the residual Cartesianism in our understanding
of human cognition that draws a dividing line between the “thinking thing”
and the “extended thing”, criticizes traditional mentalist and propositional
conceptions of knowledge, and argues for the inclusion of the material envi-
ronment into cognitive and perceptual processes and activities. This is not to
say only that artifacts, instruments or media somehow amplify human cog-
nition, but rather that the dividing line between human and non-human is
redrawn with respect to what constitutes a cognitive process. Such a process
then cannot be limited to the human brain or human body since material
objects in the environment function as parts of our mind or sensory ap-
paratus and together constitute coupled systems and assemblages that need
to be acknowledged on their own if we are to adequately understand our
knowledge-making processes. Neural, bodily, material and social resources
need to be addressed simultaneously since material artifacts establish an
external connection between our motor, visuo-spatial, and conceptual sys-
tems, thus creating dynamic experimental spaces within which knowledge
and perception is processed and constituted. If we delegate certain tasks to
technological agents, we need to acknowledge the fact that we are not able
to fully control and often even understand them in a reflexive and rational
manner:

It is a profoundly erroneous truism, repeated by all copy-books and by eminent
people when they are making speeches, that we should cultivate the habit of
thinking of what we are doing. The precise opposite is the case. Civilization ad-
vances by extending the number of important operations which we can perform
without thinking about them.*

4 Alfred North WHITEHEAD, An Introduction to Mathematics. New York: Henry Holt &
Co. 1911, p. 61.
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Abstrakt: UvaZovat o védeckych pri-
strojich jako hrackdch ¢i filosofickych
hrackdch nabizi specifickou metodu
zkoumdni zpiisobil, jimiz se z vytvo-
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a mobilitu artefaktii na nékolika
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I begin this article by elaborating an understanding of playthings from
multi-disciplinary perspectives that consider their role in the reciprocal
constitution of self and world. I then explain how the resistant malleability
of playthings, their participation in the explorative and expansive play of
thought and the attention to technology and materials during play lead
a consideration of scientific instruments into the realm of playthings. I use
this to argue that regarding instruments as playthings allows for an ecologi-
cal approach to artefacts that is more concerned with (embodied) compre-
hension than knowledge and that takes into account their varying roles and
meanings. This allows me to introduce the notion of ‘historical affordance’
to relate the evolution in what an instrument offers to perception, action
and understanding. I finally flesh out this methodology and apply it to the
Crookes radiometer as a case study to demonstrate how thinking of instru-
ments as playthings offers scope for ‘tuning in’ to them.

Playthings

In his 1987 presidential address on “Scientific Toys”, science historian
Gerard L'Estrange Turner describes the importance of homo ludens when
“considering how human beings acquire knowledge”.!
The way in which yesterday’s science so often becomes today’s recreation does
not make it any less scientific. Indeed, much scientific, and other, knowledge is
absorbed consciously or unconsciously through play.?

Turner’s argument is that learning through play has always been essential
to “discovering how the natural world works”, which is to say scientific
understanding, and he illustrates this through an overview of philosophi-
cal apparatus and demonstration instruments from the seventeenth and
eighteenth century that passed into recreational use in the 19 century and
became toys in the twentieth.

In “Cognitive Objects”, psychologist Robin A. Hodgkin, similarly
concerned with the relationship between scientific discovery and play,
tries to work out the nature of this connection.’ Building on Jean Piaget’s

' Gerard LEstrange TURNER, “Presidential Address: ‘Scientific Toys’.” British Journal for the
History of Science, vol. 20, 1987, p. 377 (377-398).

2 TURNER, “Scientific Toys,” p. 384.

* Robin A. HODGKIN, “Cognitive Objects.” Oxford Review of Education, vol. 14, 1988, no.
3 (353-362). See also Robin A. HODGKIN, “Making Space for Meaning.” Polanyiana, vol. 6,
1997, no. 2 (55-71).
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framework in developmental psychology and Seymour Papert’s theories of
cognitive science, he argues that “the key questions” in order to understand
this connection

[..] are not to do with a child’s exposure to mechanical ideas in toys, but rather
with the many-sidedness and depth of his own involvement in play. Here is the
seed bed not only of active science but also of technical craft skills.*

The looping structure of play

Hodgkin describes a semi-cyclical and recurrent process of creativity that
he visualises as “a looping structure originating in play”, which he also
uses to show the way in which a plaything oscillates between being toy, tool
and symbol; its nature changing as a result of the alternating possibilities
of progressing by skill-developing practice on one hand or of proceeding
by exploratory “groping and experimenting movements” on the other.” His
contention is that this cycle is common to all processes of discovery, and
that the “cognitive object” or “generative thing-idea” that it involves acts
as a “transitional object”.® This term was introduced by psychologist D. W.
Winnicott to refer to a child’s first “not-me” possession, which, he contends,
enables a mediation between the child’s inner and outer world through in-
habiting “an intermediate area of experiencing, to which inner reality and
external life both contribute”, that is by being part of both the subjective and
what is objectively perceived.” Such objects, according to Winnicott, exem-
plify the ways in which humans negotiate their relation to the world: their
task is to keep inner and outer reality separate but interrelated.® Describing
archetypes of interaction with “transitional objects” in Playing and Reality,
he further suggests that “thinking, or fantasying, gets linked up with these
functional experiences”.’ This is the insight that Hodgkin picks up on in his

* HODGKIN, “Cognitive Objects”, p.356. It is important to note that while Hodgkin picks up
on the revaluation of concrete reasoning in Piaget, he does not cast it, as the latter does, as an
inferior stage in the progression towards formal or abstract thinking: for Hodgkin the two
modes of thinking always alternate and, moreover, concrete objects play a significant part in
both.

5 Ibid., p. 357.

§ Ibid., p. 359.

7 Donald W. WINNICOTT, Playing and Reality. London - New York: Routledge 2008, p. 3.

8 This also explains how the prospect of the loss of an object is always a part of the love one
has for it.

® WINNICOTT, Playing and Reality, p. 5.
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text when he speaks of the “many-sidedness and depth” of involvement in
play. Playthings move between the status of tool and symbol, which means
that, like transitional objects, they are both sensory and abstract. Playing
with things is fundamentally a mediating between material existence and
mental operations, a form of search that is essential to science, technology
and craft.

While I generally agree with this statement, my concern here is not with
the broad relationship between play and science. What I would like to draw
on instead are aspects of Hodgkin’s description of playthings, which, I will
argue, offer a useful tool for thinking of scientific artefacts in a way that
takes into account, amongst other things, their varying roles and meanings
in a phenomenological/ecological framework. Playthings are objects for
thought and action that change their ‘nature’ in a looping movement, which
paradoxically both results from and enables a reciprocal and constitutive
interaction between self and world. A plaything, rather than being defined
by a function, embraces varying roles, switches in the categories that it be-
longs to and is even prone to changes in what constitutes it, all the while still
remaining, in some sense, itself. How does this varying invariance operate?
What kind of understanding does it present? What kind of engagement does
it require? How does it involve the thing that it puts into play?

Familiar and poetic substance

In ashortessay on “Toys” in his Mythologies, literary theorist Roland Barthes
laments complicated “French toys” with which a child can only engage as
a user or owner, and opposes them to simple playthings, such a set of blocks,
which provide “a very different kind of learning”. * With these “unrefined”
playthings,

[...] the child does not in any way create meaningful objects, it matters little to
him whether they have an adult name; the actions he performs are not those
of a user but those of a demiurge. He creates forms which walk, which roll, he
creates life, not property: objects now act by themselves, they are no longer an
inert and complicated material in his hand."

! Roland BARTHES, “Toys.” In: Roland BARTHES, Mythologies. Translated by Annette
Lavers. London: Vintage 2000, p. 54 (53-55).
1 Ibid., p. 54.
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In describing playthings coming to life in this way, Barthes is not implying
an animistic understanding of toys, but rather identifying a particular kind
of contact with the world - one that they offer in the shape of an object
which both yields to the player’s desires and whims and at the same time
informs them. These playthings provide what he describes as “a familiar
and poetic substance”, something simple that can be deployed intricately
and that keeps child and environment in close contact.”> When built using
“an ideal material”, such as wood for instance, they “can last a long time,
live with the child, alter little by little the relations between the object and
hand”" It is an attentive and caring relationship that evokes the emotional
attachment to “transitional objects” and that likewise develops a sensitive
and enquiring approach to the world. It is moreover an immersive expe-
rience that understands the need for taking one’s time, for putting time
into things. The movement it entails, as Hodgkin has suggested, is a loop
rather than a straight line: its objective is not to complete a journey or to
get somewhere, but rather to cover as much space as it can while retracing
itself, to spread out. It is, in that sense, spatial, whence both Hodgkin and
Winnicott’s reference to an intermediate space or privileged zone of play.
Like the loop, it recursively goes back and forth without crossing over itself,
is concerned with versatility rather than economy and has for principle an
extension of possibilities, a spread in testing them out. The actions it involves
are “those of a demiurge”, because they are a kind of composition, a creative
act that plays out the different possibilities of the thing put into play. Playing
with a thing is a playing out of its affordances, and the ideal plaything offers
a wide range of affordance, has a lot of “play”.

Thinking things

In “A Philosophy of Fidgets”, cultural theorist Steven Connor reflects on
the things that seem to call for such looping actions and suggests that they
might embody thinking, make it palpable:

The deeper secret of these objects is perhaps that they are the necessary acces-
sories to thought. Perhaps they are forms of thought themselves. [..] It is as
though we were compelled to act out literally the meaning of the word ‘reflec-
tion’, from re-flectare to bend back on oneself. Just as we recruit our own bodies

2 Ibid.
3 Ibid.
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for these doubling enactments of our own reflective work, so we requisition
objects to join the flexing play of thought.

Connor describes such playthings as “accentuating rather than accelerating

devices”, as instruments “for pervading rather than progress”.* They are

necessary for thought because they give shape to the operations of thinking,

they offer thinking an external object with which to think of itself. They

are what he calls ‘thinking things’, “the kinds of thing that draw, drain and

detain our thinking, and that make thinking accessible as a kind of thing™'¢
[TThinking as an adjectival participle and thinking as the name of an action
- thus ‘things that are thinking” and ‘thinking about things’. [...] So thinking
things constitute a surrogate way of thinking about the things that thinking
takes to itself in order to think about the way it thinks about things..."”

“Thinking things” are the things with which we interrogate both the
world and our thinking about the world, they are the things of, through and
in which we think the world. Playthings are what we think of in the absorp-
tion and intent that playing with them requires. They are what we think
through when we enrol them in our exploratory activities. They are what we
think within when they come to stand for the thinking about the world that
is thought through them as an extension of us into the world and of them as
a part of the world exterior to us. The plaything, then, shares its play loop
with “the flexing play of thought™ both join in this flickering between thing
and thought, between object and subject, that reciprocally constitutes them
both.

!* Steven CONNOR, A Philosophy of Fidgets [online], talk given at the Liverpool Biennial
Touched Talks, 17 Feb 2010. 2010. Available at: <http://www.stevenconnor.com/fidgets/> [cit.
15.7.2013], p. 3.

> Ibid., pp. 4-5.

16 Steven CONNOR, Thinking Things [online], plenary lecture given at ESSE-9, the 9th annual
conference of the European Society for the Study of English (ESSE), Aarhus, Denmark,
25 August 2008 and as the Textual Practice lecture, University of Sussex, 14 October 2009.
2008-2009. Available at: <http://www.stevenconnor.com/thinkingthings/> [cit. 15. 7. 2013],
p- 4.

7 Ibid., p. 22.

'8 CONNOR, “A Philosophy of Fidgets,” p. 3.
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Evocative objects

This reciprocal constitution of subject and object in play is what motivates
essayist Walter Benjamin to call for a “philosophical classification of toys”
that would “penetrate to the reality [and] to the conceptual understanding
of toys” in several essays on playthings and on “the mysteries of the world of
play” into which they lead:"”

We experiment early on with basic rhythms that proclaim themselves in their
simplest forms in these sorts of games with inanimate objects. Or rather, these
are the rhythms in which we first gain possession of ourselves.?

Playthings are what sociologist of science Sherry Turkle calls “evoca-
tive objects” to emphasise “the inseparability of thought and feeling in our
relationship to things”. As she puts it, “[w]e think with the objects we love;
we love the objects we think with”.*" As both affective companions and
“provocations to thought”, playthings are at the origin of the “basic rhythms”
through which our emotional and intellectual lives are composed.”” The
question then is: how does this work? What makes playthings evocative?

In “The Cultural History of Toys”, Benjamin cautions against the com-
mon “assumption that the imaginative content of a child’s toys is what
determines his playing; whereas in reality the opposite is true.”?

A child wants to pull something, and so he becomes a horse; he wants to play
with sand, and so he turns into a baker; he wants to hide, and so he turns into
a robber or policeman.**

Here are again the “actions of a demiurge”, the creative acts that put things
into play; but Benjamin’s description reveals an additional and important
aspect of this enrolling of things: it is specific to what each thing offers to be

' Walter BENJAMIN, “The Cultural History of Toys.” In: JENNINGS, M. W. - BULLOCK,
M. - EILAND, H. - SMITH, G. (eds.), Walter Benjamin: Selected Writings, Vol.2, Part 2,
1927-1930. Cambridge — London, Belknap Press 2005, pp. 115-116 (113-116). See also Walter
BENJAMIN, “Old Toys: The Toy Exhibition at the Markisches Museum.” In: Walter Benjamin:
Selected Writings, pp. 98-112.

2 Walter BENJAMIN, “Toys and Play: Marginal Notes on a Monumental Work.” In: Walter
Benjamin Selected Writings, p. 120 (117-121).

2t Sherry TURKLE, “Introduction: The Things That Matter.” In: TURKLE, S. (ed.), Evocative
Objects: Things We Think With. Cambridge, MA: MIT Press 2007, p. 5 (3-10).

2 Jbid.

» BENJAMIN, “The Cultural History Of Toys,” p. 115.

2 Ibid., p. 115.
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done with it, to its affordance. The child does indeed determine the imagina-
tive content of a plaything, but she does so in recognition of and in reaction
to the possibilities for action that the plaything presents to her. A toy carriage
is pull-able, and in pulling it the child may imagine herself a horse drawing
the carriage; sand can be wet into doughy mud and be kneaded, allowing the
child to impersonate a baker; but it can also be poured and have her picture
herself an hourglass, or be used to build sandcastles making her a kind of
architect. It cannot, however, be pulled, or tied, or folded. The imaginative
content of playthings is determined by the child but, it also always results of
the affordances of the thing for the child: it is part of a particular moment
or circumstance and is linked to a desire or query, to something someone
wants to do that it presents itself as useful for. This can range from wanting
“to pull something”, through testing what can be done something and what
purposes it can serve, to looking to represent something, or most typically
an intermingled combination of several of these.

Ecology and the theory of affordance

The way in which the perception of things is situated and they way in which
they are apprehended as possibility for action are the founding principles
of James J. Gibson’s ecological approach to perception and of his theory of
affordance that the methodology I am proposing builds on. In Ecological Ap-
proach to Visual Perception, Gibson introduces his ecological understanding
of the environment as what affords animate life, that is, as what supports
perception and behaviour, which are in turn reciprocally related to the eco-
system.” He explains his understanding of ecological reality thus:

The world of physical reality does not consist of meaningful things. The world
of ecological reality, as I have been trying to describe it, does. If what we per-
ceived were the entities of physics and mathematics, meanings would have to
be imposed on them. But if what we perceive are the entities of environmental
science, their meanings can be discovered.*®

Gibson’s ecological theory describes things in terms of their organism-
indexed significance in relation to living forms as well as in terms of their
ecological (shared) objectivity, both of which are understood to be in dis-

# James J. GIBSON, The Ecological Approach to Visual Perception. New Jersey - London:
Lawrence Erlbaum Associates 1979.
% Ibid., p. 33.
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continuous and reciprocal (animal-environment) change. Based on this
understanding, he elaborates the theory of “affordances”, a term he uses
to describes “what [the environment] offers animals, what it provides or
furnishes, for good or ill”, that is, any opportunity or danger within an
organism’s environment.” He further insists that an affordance is neither
a subjective nor an objective property or “could be both” and that it “points
both ways, to the environment and to the observer”.*® Things, then, have
affordances defined by the possibilities for action on a particular environ-
ment. This can be thought of as “-ables’ as in “movable”, “see-through-able”,
“touchable”, “smell-able”, “sit-upon-able etc”.?® Affordances are, moreover,
perceived in relation to the organism in question: different things afford dif-
ferent meanings and actions to different organisms.*® Gibson finally notes
that, rather than qualities or properties say, affordances are always what we
first pay attention to in things.*!

Following Gibson’s ecological framework, affordances, availability, ac-
cess and the particulars of a given situation play an essential part in the enrol-
ment of a thing in enquiring play. It nevertheless seems that some objects are
more evocative than others, that some things are better at leading into “real
living play”.** So what then has the affordance of an ideal plaything? What
possesses the resistant malleability required for the exploratory looping of
play? What constitutes, in Barthes’ words, a “familiar poetic substance” and
is that demanded from a plaything?

Clarity of materials and technology

Like Barthes, Benjamin bemoans complex toys and those “based on imi-
tation”, which he says lead away from authentic playthings and from “real

¥ James J. GIBSON, “The Theory of Affordances.” In: SHAW, R. - BRAUSFORD, J. (eds.),
Perceiving, Acting and Knowing: Toward an Ecological Psychology. New York - Toronto —
London - Sydney: John Wiley & Sons 1977, p. 68 (67-82).

8 GIBSON, The Ecological Approach, p. 129.

¥ M. T. TURVEY, “Perception: The Ecological Approach.” In: NADEL, L. (ed.) Encyclopedia
of Cognitive Science. London: Nature Publishing Group 2002, p. 540 (538-541). See also draft
article Claudia CARELLO and M. T. TURVEY, The Ecological Approach to Perception [online].
Available at: <ione.psy.uconn.edu/~corr/EncCogSci.pdf> [cit. 14. 8. 2013].

3 GIBSON, “The Theory of Affordances,” p. 79.

' GIBSON, The Ecological Approach, p. 75.

32 BENJAMIN, “The Cultural History of Toys,” p. 116.

205

Teorie védy 2013-2 - text.indd 205 @ 11.9.2014 9:30:25



Lina Hakim

living play”.*®* Noting how “chaste” children are in their use of materials
and how interested they are in the construction and modification of toys in
play, he proposes that a “particular clarity” is required that makes genuine
playthings:**

In the case of toys simplicity is to be found not in their shapes but in the
transparent nature of the manufacturing process. Hence, it cannot be judged
according to an abstract canon but differs in different places, and is less a matter
of formal criteria, because a number of methods of processing — carving, in
particular - can give free rein to their imagination without becoming in the
least incomprehensible. In the same way, the genuine and self-evident simplic-
ity of toys was a matter of technology not formalist consideration.*

Benjamin, like Barthes, insists that: “however unified and unambiguous the
material is, the more it seems to embrace the possibility of a multitude of
figures of the most varied sort”.> But he suggests that the required simplicity
is not only to be found in an object’s material composition: technological
transparency is also essential. Structure and operation must, like materi-
als, be accessible and intimately grasped in order for them to be effectively
deployed. It is the clarity of the processes at work in an object that determine
its simplicity and its consequent creative potential both practically and al-
legorically. In the same way that we can only use words to their full poetic
or theoretical potential once we’ve become familiar with the way they work,
so can we only put artefacts maximally to play when their technology is
“self-evident” to us.

Benjamin, also like Barthes, seems to be giving primacy to wood as
a material, but his reason for that is not something to do with an inherent
quality of the substance: it is rather to do with the “methods of processing”
that it lends itself to, the particular comprehensibility of carving as a method
of making. A genuine plaything necessitates an intimate understanding of
its inner workings by the person engaging with it. While it is easy for most
people to agree with Benjamin that carving is in that sense particularly easy
to understand, perhaps we should keep in mind that comprehension is in
the eye of the beholder. A technology that seems alien to a person might be

3 Ibid., pp.115-6. He writes that “imitation [...] is at home in the playing, not in the plaything,”
p- 116.

3 BENJAMIN, “Toys and Play,” p. 119.

% Ibid., p.119.

3¢ BENJAMIN, “The Cultural History of Toys,” p. 115.
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another’s favoured plaything; a medium that seems opaque to a person could
open up a world of possibilities to another.

Skill

This account of playthings puts forward the way in which making things
and interacting with them are interrelated rather than opposed practices,
and the fact that both are based on an attentive engagement of human beings
with elements of their environment.

Artefacts are made things and should be thought of as the outcome of
the skilful engagement of a maker with elements from his or her environ-
ment. In a chapter from The Perception of the Environment in which he
discusses skill and the construction of artefacts, anthropologist Tim Ingold
insists on the importance of doing away with the modern dichotomy be-
tween art and technology that separates made things in terms of oppositions
between mental/material or semiotics/mechanics, and presents the notion
of “skill” as a solution to this split.”” To describe what he means by “skill”,
Ingold articulates five critical dimensions of skilled practice: the first is that
intentionality and functionality are immanent in it as a synergetic process
involving humans, tools and materials rather than being an attribute of one
or the other; the second is that it is an ecologically embedded system of rela-
tions between the body and the environment; the third is that it is grounded
in an attentive perceptual involvement with things requiring care and a hap-
tic dexterity based on a “continual adjustment or “tuning” of movements in
response to an ongoing monitoring of the emergent task”; the fourth is that
it is handed down practically “by introducing novices into contexts which
afford selected opportunities for perception and action, and by providing
the scaffolding that enables them to make use of these affordances”; the fifth,
related to Ingold’s claim that “what we call ‘things’ too are grown”, is that
skilled practice precedes design in generating the form of artefacts.*

I think that by describing “the transparent nature of the manufacturing
process” that makes for an ideal plaything, Benjamin is referring to artefacts

¥ Tim INGOLD, The Perception of the Environment: Essays in Livelihood, Dwelling and Skill.
London: Taylor & Francis Inc. 2000.

% INGOLD, The Perception of the Environment, p. 345; p. 345; p. 83. See also Tim INGOLD,
“Making Culture and Weaving the World.” In: GRAVES-BROWN, P. M. (ed.) Matter,
Materiality and Modern Culture. London — New York: Routledge 2000 (50-71) where he
argues we should think of making “as a modality of weaving” [p. 54], meaning that in making
“we work from within the world, not upon it” [p. 68].
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where the five dimensions of skill articulated by Ingold are visible, that is
objects that clearly present the affordances involved in making them as an
essential part of those offered in interacting with them - this is the “clarity”
that makes something a thing for “real living play”.

As components of an ecological environment that unfolds, rather
than of a physical/material world that just is, these properties of things, as
Ingold puts it, “occur”, meaning that they are “processual and relational”,
that they are “neither objectively determined nor subjectively imagined, but
practically experienced”.* As such, they emerge through a reciprocal and
changing engagement between being and environment, which is what leads
Ingold to the conclusion that “[t]he properties of materials, in short, are not
attributes, but histories”.*’

Destruction

I will elaborate on the necessity of a historical dimension when considering
instruments as playthings when I flesh out the principles of the methodol-
ogy that I am proposing below. Before that however, I would like to address
another aspect of the investigative tendency in play that is less concerned
with arrangement and composition, a way at getting to the inner workings
of a thing in which testing its affordances is pushed to its extreme, where the
object is taken to its limit - its destruction. As Connor writes,

perhaps all play has at its horizon the death of the plaything. When we put
something to work, we use it for a particular purpose. In play, we seek not so
much to use them as to use them up. The point of putting things into play may be
to play them out, to see how far they go, how far we can go with the open totality
of their affordances.”

In “A Philosophy of Toys”, the poet and essayist Charles Baudelaire,
examining the role of playthings “in the great drama of life”, considers the
tendency to take them apart.*? Like Barthes and Benjamin, he begins his
essay by describing the genial affordance of things in play, citing the example

* Tim INGOLD, “Materials against Materiality.” In: Tim INGOLD, Being Alive: Essays on
Movement, Knowledge and Description. Oxon — New York: Routledge 2011, p. 30 (19-32).

© Ibid., p. 32.

' CONNOR, “A Philosophy of Fidgets,” p. 3.

42 Charles BAUDELAIRE, “A Philosophy of Toys.” In: Charles BAUDELAIRE, The Painter
of Modern Life and other Essays. Translated by Jonathan Mayne. London: Phaidon Press
1964, p. 198 (197-203). For further examples of the affordance of playthings see also Charles
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of a simple chair that becomes at once carriage, horses and passengers in
a game of diligence.** Baudelaire also underlines the creativity involved in
such play, the “poetry of childhood” that unfolds when engaging with “these
little inventions™.** This even has him place playthings at the origin of aes-
thetic sensibility: “the toy”, he writes, “is the child’s first initiation to art”.*

However, for Baudelaire, the “overriding desire” when putting things to
play, the principal affordance of playthings, is the opportunity to dismantle
them, to dissect them, to break them open in order to “get at and see [their]
soul”.* He illustrates this testing of a plaything to destruction, and the “ex-
traordinary agility and strength” applied at it:

The child twists and turns his toy, scratches it, shakes it, bumps it against
the walls, throws it on the ground. From time to time he makes it re-start its
mechanical motions, sometimes in the opposite direction. Its marvellous life
comes to a stop. The child, like the people besieging the Tuileries, makes a su-
preme effort; at last he opens it up, he is stronger. But where is the soul? This is
the beginning of melancholy and gloom.*

Baudelaire sees in this impulse to play things out “a first metaphysical ten-
dency”, a search concerned with the nature of existence for, as he put it at the
text’s opening, “is not the whole life to be found [in playthings]?™*® While
the answer to this at first seemed affirmative, it now appears to be “no”. Or
perhaps Baudelaire is suggesting that things are not that simple, that in
a sense all of life it is in playthings yet at the same time not really there at all.

Allegorical objects

It is this paradox that literary theorist Daniel Tiffany picks up on in Toy Me-
dium in which he describes the ambivalent matter of playthings, how they
are always more and less than what they take themselves to be.*” He points

BAUDELAIRE, “The Plaything of the Poor.” In: SMITH, T. R. (ed.) Baudelaire: His Prose and
Poetry. New York: Boni & Liveright Inc. 1919 (70-71).

4 Ibid., pp. 198-199.

i bid,. p. 200.

4 Ibid,. p. 199.

1 Ibid,. p. 202.

7 Ibid,. pp. 202-203.

# Jbid,. p. 202.

4 Daniel TIFFANY, Toy Medium: Materialism and Modern Lyric. Berkley: University of
California Press 2000.
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out how the plaything in Baudelaire’s text is “antithetical, at once philosophi-
cal and inimical to reflection, ideal and concrete”.*® The impulse to open up
the plaything in the destructive narrative above is in fact evidence of the
“metaphysical” world that it represents for the child, the idea of “material
things founded on the immateriality of ‘the soul’ - the allegorical object,
in effect”.*! Rather than the “melancholy and gloom” that the spleen-ridden
Baudelaire sees in the failure at finding a soul in the plaything, Tiffany argues
that it registers the beginning of allegorical thinking: playthings are our first
models for our understanding of the world, they are exemplary of the objects
we use as structural substitutes in natural philosophical investigations to
make the intangible tangible. As Tiffany puts it,

Inquiries into the nature of material substance rely fundamentally on images
that do not bear witness to empirical entities, but rather serve as models of
unobservable phenomena. Indeed, the realism of modern physics (in contrast
to its mathematical foundation) relies, by necessity, on a framework of vivid
analogies and tropes, sometimes realized in visual practice. That is to say, the
foundation of material substance is intelligible to us, and therefore appears to
be real, only if we credit the imaginary pictures we have composed of it.*

Tiffany’s book is concerned with how poetry “can help to elucidate the
sometimes paradoxical bodies conjured by scientific materialism” and an
exploration of playthings winds through his inquiry because the toy, he ar-
gues, is the fundamental manifestation of the paradoxical thing suspended
between matter and immateriality, “a spectacular device that discloses, in
the name of science, the immaterial foundation of the object — the invisibility
of the real”.*® In his narrative, playthings represent the “hypothetical model-
ling of invisible matter”, which leads him to write that “[t]he toy divines the
invisible substance of things”.>

When breaking the plaything open to look for its interior mechanism
and finding no “soul” in it, we learn that our natural investigations can only
yield an imagined interior of things; which is why the plaything, as well as
being an abbreviation of the whole world, is the perfect symbol of the meth-
ods with which we investigate the world. Perhaps this is the reasoning that

% TIFFANY, Toy Medium, p. 307, note 21.
5! Ibid,. p. 73.

52 Ibid,. p. 3.

53 Ibid,. p. 6; p. 82.

st Ibid,. p. 52.
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has Benjamin conclude his article by saying: “If a modern poet maintains
that for each individual there exists an image which engulfs the world, how
often does that image not arise from an old toy chest?”

Even testing playthings to their destruction is in a sense constructive
to understanding: when they break, playthings simply go from being things
with which we understand the world to becoming things with we under-
stand our ways of understanding the world with things - “thinking things”
with which we interrogate our thinking about the world.

But breaking playthings open is also practically useful in the quest to
understanding them as artefacts, as made things: it reveals how they are
constituted, not only in terms of material parts, but also, as Benjamin sug-
gests, in terms of the technologies that form them and make them work,
which it to say, as Ingold shows, the different dimensions of skill involved
in their making, the combined movements of people, materials and tools
that bring them to be. When a thing stops to work or is broken open, these
movements are made visible through the formation of an understanding of
what causes the thing to fail or break. In this sense, breaking a plaything is
only part of putting it to play with all the search and learning that such play
involves.

Playthings methodology

The methodology I am proposing is concerned with the material culture of
natural philosophy and science, specifically with the ways in which we learn
from made things and from the act of making in investigating the world.
Rather than the “knowledge” we get from instruments, with all the episte-
mological baggage of truth, justification and objectivity that the term entails,
it addresses something closer to the word “comprehension” which finds its
Latin etymological root (comprehend-ére) in the act of grasping at some-
thing before actually seizing or comprising it, and the word “understanding”
with its source in the German for “to step under” (understin) or “to take
upon oneself” (unterstehen), with the embodied engagement with the world

>«

% This quote is from Benjamin’s “Toys and Play” referenced above, but I am using here Tiffany’s
translation in Toy Medium [p. 81] which, by using the word “engulf” to translate from the
German “versinkt”, I find closer to the original text: “Wenn aber ein moderner Dichter sagt,
es gebe fiir jeden ein Bild, iiber dem die ganze Welt ihm versinkt, wie vielen steigt es nicht aus
einer alten Spielzeugschachtel auf?” from Walter BENJAMIN, “Spielzeug und Spielen.” In:
TIEDEMANN-BARTELS, H. (ed.) Gesammelte Schriften, vol. 3. Frankfurt: Suhrkamp Verlag
1972, p. 131.
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that such actions would involve.*® My suggestion is that regarding scientific
instruments as playthings would allow for a multi-faceted approach to their
role in the co-constitution of human perception and understanding of the
world.

Following the elaboration on playthings above, let us go through the
ways in which the analogy is fruitful for these aims by applying them to the
Crookes radiometer as a case study.

The Crookes radiometer

The most common form for a Crookes radiometer (or light-mill) consists of
a glass bulb of about 10 cm in diameter, mounted on a stand. It is partially
evacuated and contains an anemometer-like structure of four vanes pivoted
on a vertical axis. These vanes are usually white on one side and black on the
other, and all face the same way. When the instrument is exposed to light,
this “fly” rotates with the white sides leading, its spin intensifying with the
length of exposure, and slowing down then stopping when the light source
is taken away.”’

In an article published on the centennial of the instrument’s inception,
historian Clifton W. Draper makes a case for the importance in science
education of the device that has “fallen to the unprestigious role of a gift
shop knickknack”.*® Besides the fact that its theory “is today still only quali-
tatively understood”, his reasons include the interest of its inventor William
Crookes’ life and career, its history’s wealth in “accidental observations,
lengthy and ingenious experimentation, and incorrect conclusion all lead-
ing to a not totally satisfying theory” and the ease with which it lends itself
to experiments adaptable to different audiences rendering it a very useful
classroom tool.”® Draper’s arguments for giving attention to the Crookes
radiometer show the breadth of play of the device and explain its particular
suitability for the “playthinging” that I am putting forward in this article.

6 “[comprehend, v.]” in: Oxford English Dictionary [online]. Second edition, 1989. 2012.
Available at: <http://www.oed.com/view/Entry/37847> [cit. 7. 8. 2012]; “[understand, v.]” in:
Oxford English Dictionary [online]. Second edition, 1989. 2012. Available at: <http://www.oed.
com/view/Entry/212085> [cit. 7. 8. 2012].

7 Crookes names the moving part this way first in William CROOKES, “On Repulsion
Resulting from Radiation — Parts III. & IV.” Philosophical Transactions of the Royal Society of
London, vol. 166, 1876, p. 344 (325-376). See image 1.

5 Clifton W. DRAPER, “The Crookes Radiometer Revisited: A Centennial Celebration.”
Journal of Chemical Eductaion, vol. 53, 1976, no. 6, p. 356 (356-357).

% Ibid., p. 356.
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Although I believe that the aspects that will be teased out through regard-
ing a device as a plaything are true of all artefacts, some devices, for non-
noumenal reasons, seem to show them in an extended way: they seem to
be made to be transformed and seem particularly prone to fall in the gaps
of classification systems, to require and register paradigm shifts that they
outlive. The radiometer falls into this category, and that probably explains
why it became a toy and is still widely available today.

Image 1: “Crookes Radiometer,” Image by Timeline for Wikipedia Commons [on-
line] 2005. Available at: <http://en.wikipedia.org/wiki/File:Crookes_radiometer.jpg>
[cit. 2. 9. 2012].

A good standard description of the device explains that, despite
its name, it is a demonstration device rather than a measuring instru-
ment, relates the way in which it grew out of its inventor’s recognition of
an anomaly when weighing hot samples in vacuum, tells how its theory
caused controversy from the time it was first presented in 1874 and how
its operation is still considered complicated to this day, recounts some of
the big names of science whose interest it attracted, describes the way in
which Crookes’ investigation of its effects took him in a different direction
(generally described as erroneous) to his contemporaries and usually lists

213

Teorie védy 2013-2 - text.indd 213 @ 11.9.2014 9:30:26



Lina Hakim

the device’s contributions to the kinetic theory of gases and to the invention
of the cathode ray tube.®

Such an account certainly points out the fascinating story of the device
but, I would argue, does not capture the array of understanding that the
device offers as a material object, the variation in its affordance to action and
perception, which is to say its “play”. Thinking of it as plaything however,
as I will demonstrate below, leads to a more comprehensive account in these
respects.

Restoring mobility

A plaything, as we’ve seen in Hodgkin’s account above, is recognised as such
through the part it performs in the looping structure of play. It is a material
object in constant oscillation along this loop, its nature varying in a recurrent
semi-cycle. It seamlessly moves between the status of tool, toy and symbol,
is both sensory and abstract and, rather than being defined by its function,
embraces change in its role, constitution and classification all the while still
remaining itself. Considering a scientific instrument as a plaything means,
in the first place, restoring its inherent mobility as an artefact.

Rather than defining the instrument in terms of its function, it means
opening it up to the various uses it has been put to, as well to others it might
in the future be applied for, whether scientific or not because all thoughtful
engagements produce understanding.

In the case of the radiometer, this means that rather than defining it
as a demonstration instrument, which creates a phenomenon and provides
working knowledge of it, we can also address its inventor’s intended function
of it as a measuring instrument for radiation (whence its appellation radi-
ometer), regardless of it fulfilling this function. It also allows us to look into
the way it was hypothesised as a model: for action at a distance in Crookes’s
first interpretation of its behaviour as well as (a not particularly effective
one) for the kinetic theory of gases in the accepted explanation of its work-
ings. It gives us access to the tacit know-how informed by its construction as
perfected by Crookes and his assistant Charles Gimmingham, as well as to
the objective information it offers that passes into the domain of scientific

€ Excellent examples of such an account are two articles by Norman R. HECKENBERG,
“Radiometer, Crookes.” In: BUD, R. - WARNER, D. J. (eds.), Instruments of Science: An
Historical Encyclopedia. London — New York: Science Museum & Smithsonian 1998, pp.
510-511; and Norman R. HECKENBERG, “Crookes’ Radiometer and Otheoscope.” Bulletin
of the Scientific Instrument Society, no. 50, 1996, pp. 40-42.
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and technological knowledge proper. It also admits the subjective under-
standing it has offered at various times, including its relevance to Crookes’
spiritualist investigations into medium communication. In other words,
considering the radiometer a plaything challenges the divisions, definitions
and categorisations that would limit what is admitted as understanding in
what the device has to offer.

Sensitive and enquiring process

In 1873, Crookes was attempting to determine the atomic weight of Thal-
lium, the new element that he had discovered by use of the spectroscope. It
was during these “very laborious researches” that he noted the odd behav-
iour of the warm samples that he was weighing in an evacuated chamber,
and it was this recognition of an anomaly and the desire to stabilise its effect
that lead to the making of the radiometer.

Noticing that something is behaving anomalously presupposes a tacit
knowledge of the context in which a phenomenon is encountered, that is
an attentive sensitivity to the usual workings of a defined environment. It
results from directed chance, borne out of a more or less defined course of
investigation and necessitating skill and training in order to recognise the
significance of the chance encounter; in this case, the anomalous behaviour
of heated bodies in vacuum. In Representing and Intervening, philosopher
of science Ian Hacking suggests that even the most irrational looking
course of inquiry can be a tool of discovery. To the question: “must there
be a conjecture under test in order for an experiment to make sense?” he
answers: “I think not.” What is however required are attentiveness, care
and practice, which provide the means of understanding and interpreting
the effects produced. It is important that Crookes was aware of how things
were meant to behave according to the scientific theories of the time and
through his experimental experience. Had this not been the case, he would
not have distinguished the phenomenon as anomalous. It is also essential
that he recognised its meaningful potential. Without this informed curi-
osity, experimentation would not have taken place. The recognition of an
anomaly in his study of Thallium led Crookes to look at ways of elaborating
the striking effect that he believed would be of scientific significance.

" Jan HACKING, Representing and Intervening: Introductory Topics in the Philosophy of
Natural Science. Cambridge — New York - Melbourne: Cambridge University Press, 1983,
p. 154,
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This inductive process and its various contingencies are brought to the
fore when one considers the device as a plaything: the sensitive and enquiring
approach to the world that it entails is put forward, suggesting a hands-on
and groping approach to understanding, the more embodied and immersed
aspect of scientific inductive reasoning. To the enduring philosophical ques-
tion of whether it is theory or practice that comes first in scientific inquiry,
the answer this method presents is an oscillation between the two, a recipro-
cal constitution of one through the other.

It also brings out the spatial nature of this kind of engagement when all
paths are still possible and various options are tested; and helps identify the
particular context for this searching activity, an experimental space which,
like the privileged zone of play, has its own laws and is in a way extracted
from everyday rules. Instruments in the making are like playthings as the
things we think of in the absorption and open-ended intent that “playing”
with them requires.

Evocative objects: things we think with

Instruments are evocative objects for their makers and users. In the
case of the radiometer, this is made particularly clear through its inven-
tor adopting the instrument as a symbol for his scientific researches and
achievements. When the scientist was knighted in 1897, the most prominent
icon in the design of his coat of arms (pictured below, image 2) is a depiction
of the radiometer. His chosen motto inscribed on a scroll underneath it is
“Ubi crux ibi lux,” which translates into: “Where the cross is, there is light.”
Although this line most obviously refers to the Maltese cross on his cathode
ray which features twice at the upper corners of the design, his biographer
William H. Brock also reads it as wordplay by the inventor: “Where Crookes
is, there is light” - the light of knowledge provided by the radiometer, its
whirling vanes representing “the black of scientific ignorance fleeing from
the white of a new understanding of fundamental physics.”®

A 1902 portrait of Crookes holding the radiometer firmly in his left
hand while his right hand rests casually in his pocket further demonstrates
the symbolic importance of the radiometer for its inventor (see image 3).
The fact that he chose to be represented with the device in his hand two
decades after he first presented it is significant. The image reveals something

® William H. BROCK, William Crookes (1832-1919) and the Commercialisation of Science.
London: Ashgate 2008, p. 222.
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of the relationship between the instrument and its maker: Crookes seems
confident in his handling of the object held up like a sword. It is the weapon
that renders the world knowable and controllable by science, and it becomes
an extension of the scientist’s body, assimilated by his everyday practice.
Scientist and instrument appear bound in a seamless way by a narrative of
knowledge and intellectual ascendance. In this narrative, the radiometer
plays the part of the key to understanding the world.

Image 2 (left): “Sir William Crookes (1832-1919)” in Escutcheons of Science - Armo-
rial of Scientists - Numericana [online]. Available at: <http://www.numericana.com/
arms/crookes.htm> [cit. 28. 6. 2009].

Image 3 (right): “Sir William Crookes (1832-1919)” from Vanity Fair, 1902, by “Spy”
Sir Leslie WARD (1851-1922) [online]. Available at: <http://commons.wikimedia.org/
wiki/File:Sir_William_Crookes_1902.jpg> [cit. 16. 5. 2009].

A tiny otheoscope mounted on a tiepin that Crookes is said to have
always worn plays a similar symbolic role. I found a reference to it in a letter

to his son where he introduces this new variant of the radiometer under
the first name he had given it, “elaunoscope”, writing: “I have one about
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¥ inch in diameter mounted as a scarf pin.”® I believe it is this accessory
that I photographed in a small case at Blythe House (below, images 4 and 5).
It can now be found in a case near the entrance of Royal Society’s Library in
Carlton Terrace, London, along with most of Crookes’ radiometers, which
he presented to the Royal Society in 1911.

Images 4 and 5: Photographs taken by the author at the Science Museum’s storage
facility in Blythe House in April 2009.

Recognition of and reaction to affordances

As with playthings, what makes an instrument evocative is a result of
the recognition of and reaction to the possibilities of action that it presents
to its maker as well as to its users. They result from the affordances of an
object and/or environment to a scientist that appear useful to his or her in-
vestigative purposes. The “actions of a demiurge” that lead to their making

* William CROOKES, “Letter to Henry,” quoted in E. E. FOURNIER D’ALBE, The Life of Sir
William Crookes. London: T. Fisher Unwin Ltd. 1923, p. 261.
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consist of testing out, modelling with, and refining materials and phenom-
ena in particular circumstances for which they present themselves as useful.
What an instrument offers to be done with it, as with a plaything, cannot
be thought of as separate from the process of making it, from the skilled
practice involving materials and techniques that leads to its emergence.

In “Showing, Doing and the Ontology of Using Scientific Instruments”,
philosopher of science Denis L. Sepper proposes the following description
for how an artefact becomes a scientific instrument:®*

I would suggest that as a general principle that objects become scientific instru-
ments (or perhaps proto-instruments) when they display an effect of interest to
researchers, i.e., within an already well-defined context of investigation. [...] If
the effect is sufficiently striking and if one also discovers that one can elaborate
the effect and even do things with it, the object becomes a full-fledged process-
ing instrument.®

Sepper further notes that the transformation of an object into a process-
ing instrument affects the instrumental significance of related objects and
opens up the possibility of developing new compound and more complex
instruments.*

Scientific instruments, then, come to be or, more accurately, are made,
within particular contexts of investigation through their association with
particular effects that are enrolled for action and interpretation in these
contexts and that can subsequently extend beyond them. Thinking of in-
struments as playthings brings these contexts, effects and negotiations to
the fore. In that sense, it helps unravel what is referred to as “black-boxing”
in the sociology of science: rather than considering instruments as input-
output devices that unproblematically transmit natural knowledge, it fa-
cilitates the aims of constructive approaches to the history of science which
address scientific practices and socio-political and cultural contexts in order
to unravel the social means through which particular experiments executed

% Dennis L. SEPPER, “Showing, Doing and the Ontology of Using Scientific Instruments.”
In: DRAGONTI, G. - McCONNELL, A. - TURNER, G. LE. (eds.), Proceedings of the Eleventh
International Scientific Instrument Symposium [Bologna University, 9-14 September, 1991].
Bologna: Grafis Edizioni, 1994 (29-34).

% Ibid., p. 30.

% Ibid., pp. 31-32.
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by specific experimenters with specific instruments came to produce valid
knowledge for particular audiences.®’

Reverse black-boxing

In the case of the radiometer, this allows an elaboration on Crookes and
Gimmingham’s experimental work towards stabilising the observed effects
of repulsion resulting from radiation into an instrument “which had none
of [the] defects [of previous arrangements], whilst it showed the movement
of rotation in a very convenient matter”.®® It also allows for a discussion of
the scientific context in which the device was presented, the controversy it
caused in the interpretation of its effects, the various players involved in its
scientific career and its eventual epistemic obsolescence. While the radiom-
eter first caused sensation in the scientific community when it was presented
at a Soirée of the Royal Society on April 7" 1875, especially because of its
promise of answers about the nature of light and radiation, critics of Crookes
theory of its behaviour were quick to emerge. His positing of a pressure of
radiation causing the vanes to rotate was criticised by Osborne Reynolds
who convincingly argued that the movement of the radiometers’ vanes
could be easily explained by the presence of residual gas in the evacuated
chamber.”” Reynolds further referred to an experiment by Arthur Schuster,
led at his instigation, which gave experimental evidence that “the Force
which turns the Mill is not directly referable to Radiation”. This consisted in
suspending a radiometer with two parallel fibres and subjecting it to a light
source. If external radiant light caused the repulsion then, because of the
tiny amount of friction in the glass vessel, the whole instrument would turn
in the same direction as the vanes. However if the forces were produced
within the instrument, then the instrument would rotate in the opposite
direction of the vanes in accordance with Newton’s third law of motion.
The latter was observed and Schuster concluded that: “The motion in the
light-mill is wholly due to the forces acting between the revolving mill and

¢ See Jan GOLINSKI, Making Natural Knowledge: Constructivism and the History of Science.
Cambridge: Cambridge University Press 1998, p. 140, definition of “black-boxing”.
 William CROOKES, “On Repulsion Resulting from Radiation. Parts III. & IV.” Philosophical
Transactions of the Royal Society of London, vol. 166, 1876, p. 339 (325-376).

¢ Osborne REYNOLDS, “On the Forces Caused by the Communication of Heat between
a Surface and a Gas; And on a New Photometer.” Philosophical Transactions of the Royal
Society of London, vol. 166, 1876, p. 726 (725-735).
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its enclosure.”” Based on the experiment, Reynolds proceeded with calcula-

tions that led to the explanation commonly held to this day.”* His notion
of “Thermal Transpiration” and Maxwell’s development on that theory
eventually explained the radiometer effect as a result of the difference in
temperature between the two sides of the vane causing gas molecules at the
edge to slide in such a way as to cause tangential stress on the vanes’ surface
and thereby produce motion.”

Consequent theoretical researches on the behaviour of particles and on
the properties of rarefied gas by all involved led to the progressive develop-
ment of a new molecular kinetic theory of gas, and pushed the radiometer
away from the centre of attention as it became reduced to merely a context
amongst others in which to test the new theory. By 1880, apart from a few
sparse speculations, scientists seemed no longer concerned with the radiom-
eter itself, their attention now directed to the phenomena in rarefied gases
that it had contributed to enlighten.”

Thingness: materials and technologies

While such an unpacking of black-boxes is now common practice in ap-
proaches to the history of science and technology, the plaything methodol-
ogy adds a dimension that seems to be left out by such historiographies:
they seem to overlook what the thing itself does outside of socio-political
and scientific discourses, to leave out what the instrument’s “thingness”, the
materials and technologies at work in it, afford to perception, action and
understanding.

70 This was later regarded as the “crucial experiment” on the radiometer. Arthur SCHUSTER,
“On the Nature of the Force Producing the Motion of a Body Exposed to Rays of Heat
and Light.” Philosophical Transactions of the Royal Society of London, vol. 166, 1876, p. 718
(715-724).

7t REYNOLDS, “On the Forces,” p. 730.

2 Osborne REYNOLDS, “On Certain Dimensional Properties of Matter in the Gaseous State,”
Part I-1I Philosophical Transactions of the Royal Society of London, vol. 170, 1879, pp. 727-845;
J. C. MAXWELL, “On Stresses in Rarified Gases Arising from Inequalities of Temperature.”
Philosophical Transactions of the Royal Society of London, vol. 170, 1879, pp. 231-256.

73 Tt is worth noting that in 1924, Albert Einstein contributed additional explanation to the
radiometer’s behaviour that was picked up by M. Knudsen who elaborated on it in 1930. The
“Einstein effect” suggested an additional phenomenon at work in the radiometer: that of the
excess pressure at the edges of the vane. This would be caused by gas molecules at the edge
being held back both by molecules rebounding on the vane one side and, less effectively, by
molecules passing the edge to the cooler side.
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This attention to technology and materials in play may be the essential
aspect that leads a consideration of scientific instruments into the realm of
playthings. Scientific instruments are things made with skilful use of tech-
niques and materials (ahead of and informing form), and engagement with
them foregrounds the affordances of these in the exploration of the world.
Moreover, these affordances, by characterising the looping movement of
playthings, are shown to vary over time: what particular materials and tech-
nologies offer to perception, action and understanding evolves with respect
to context, circumstance and perceiver/actor/interpreter. I use the expression
“historical affordance” to refer to this notion which is the main argument for
looking at the instruments of science and technology as playthings.

Historical affordance

Gibson’s theory of affordance gives leeway for a variation in or evolution
of the affordance of an environment or a thing, because the ecological en-
vironment, as he presents it, is a blend of permanence and change, what he
calls “discontinuous change” rather than “transformation” in order to set
variance and invariance as reciprocals in describing the stable and changing
relationships between self and world. Affordances, he tells us, are specified
in the relative invariants over transformations, and involve a reciprocal
process of attunement (as in active and progressive adjustment and equi-
libration towards harmony) between being and environment (“resonating”
to one another), a dynamic reciprocity. Since relative ecological constants
and affordances that appear to have the quality of stability and permanence
persist to the degree to which these constants persist, the invariance of an
affordance is just a matter of differing time scales: what seems stable is just
in a different regime of duration, it endures. Affordances, then, are always
(semi-cyclically) historical. This “historical affordance” of things that
changes over time is the principal notion that this methodology aims to
tease out.

By regarding scientific artefacts as playthings, the range of “play” in their
affordance is brought to the fore, and these variations in and evolution of
their affordances call for an historical approach to register them. A histori-
cal account can take into consideration the mobility and transformability of
things while keeping the memory of their past affordances and anticipating
future ones, it can show that change is occurring yet in a continuous subsist-
ing thing. Just as borrowed or adapted terms conserve their prior layers of
meaning, so artefacts retain a memory of their past affordances; and just as
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terms offer potential poetic uses inspired by earlier ones, so objects suggest
further ways of deploying them that extend previous uses and practices.
There is always time in things: they are chronic (rather than temporal)
because they recurrently change and sometimes disobey what we think is
characteristic of them. In order to take this into account, the methodology
set out here approaches objects in a historical way, which is not to say that it
does so chronologically: history is not considered as a linear progression and
no such thing as precedence or a “more real” reality is posited. Like the loop-
ing structure of play, it is viewed as a semi-cyclical spatial movement rather
than as a matter of succession: sometimes what happens latest in an object’s
career is what seems more “primary” at the time and place of writing. No
such thing as a “more primary” quality or characteristic or role of a thing is
therefore posited or assumed, except in relation to a particular perspective/
context/etc. Although I will resort to using it in the text, this explains why
“declination” is not quite the adequate term to describe what might appear
to be the “other” lives of things: it implies that there is a “real” life and an
order of precedence, whereas the plaything methodology considers that all
manifestations of an object are valid.

By adopting this historiography, the varying affordances of artefacts are
brought forward, and any suggestion of pattern or objectivity is understood
as the result of a regular recurrence or of repeatedly instantiated sets of
relations. The unfixity, uncontainability and irreducibility of the artefacts
considered thus foregrounded render them ideal for a “philosophical” and
“elastic” understanding of things that is also involved in a thought about its
own processes. Instead of stable information and definition, scientific in-
struments regarded as playthings offer a lot of scope for “tuning in” to them
as thinking things, with sometimes the reward of rare moments of “being
in tune” with them: they become, in other words, ideal philosophical toys.

The radiometer’s historical affordances

The notion of historical affordance as I've described it above brings attention
to the different materials and technologies that compose the device as his-
tories, first of each constitutive part separately and then of their particular
arrangement and relationships within it.

In the case of the radiometer, this involves looking at the cultural history
of glass, its affordance as a material and process, and the problems that its
transparency and transitivity generate. Literary scholar Isobel Armstrong
reminds us that 19th century glass was blown by artisans, which means that
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in using it “you literally looked through, and by means of, somebody else’s
breath.”” She explains how as a consequence of its availability and ubiquity
in the mid 1800s it came to participate in the formation of consciousness
itself and suggests that the epistemological questions raised by glass at the
time were about mediation, transitivity and their implications. The dialectic
of glass, at once letting through and blocking, or selectively doing one or the
other, generated, she writes, “different kinds of epistemological confusion
out of the very lucidity of glass.”” Transparency and mediation are at the
heart of this confusion: “Just as the artisan’s breath was invisible, so also was
the fact of mediation, as the invisible shaped experience.””

Attention to glass as substance and process allows us to problematise
the radiometer’s glass enclosure in laboratory practice in terms of surfaces,
membranes and boundaries. It also brings attention to technologies of con-
tainment, and leads us to the next material constitutive of the device: the
vacuum (though later understood as partial) that it is a necessary vessel for.

The radiometer was for the scientist James Clerk Maxwell first and
foremost a device that allowed, by means of a glass globe both impermeable
and see-through, for the sealing and observation of vacuum, or at least of
a condition or medium “much nearer to nothing” than had previously been
achieved.”

Interrogating vacuum, which only became an experimental object that
could be made and manipulated in the late seventeenth century, opens up
discussions about the hypothesised subtle medium called “ether” and its
use as a trope for natural philosophical investigations. It crucially allows
us to look into its affordance to Crookes’ spiritualist investigations: this at-
tenuated environment held for him the possibility of revealing the effects of
parapsychological transmissions, its conductive capability mirroring that of
the sensitive mediums of nineteenth century séances — the radiometer, for
Crookes, could render spiritual energy phenomenal.

7 Isobel ARMSTRONG, “Technology and Text: Glass Consciousness and Nineteenth-Century
Culture.” In: FLINT, K. - MORPHY, H. (eds.), Culture, Landscape and Environment: The
Linacre Lectures 1997. Oxford: Oxford University Press 2000, p. 149 (149-175). See also Isobel
ARMSTRONG, Victorian Glassworlds: Glass Culture and the Imagination. Oxford: Oxford
University Press 2008.

7 Ibid., p. 149.

7 Ibid.

77 Letter from Maxwell to Robert Cay, 15 May 1876, quoted in S. G. BRUSH and C. W. F.
EVERITT, “Maxwell, Osborne Reynolds, and the Radiometer.” In: MC CORMMACH, R. (ed.),
Historical Studies in the Physical Sciences, Volume 1. Philadelphia: University of Pennsylvania
Press 1969, p. 112.
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It can then be studied as a device for explicating an environment where
different laws of nature operate, its magical potential heightened by the sug-
gestion of perpetual movement in the rotation of its vanes.

Artistic declinations

Furthermore, the plaything methodology allows us to look at artistic prac-
tices that put the instrument to use, bringing alternative affordances to view
and suggesting future ones. Various artworks can be considered as material
“declinations” of an instrument in a chain of connection that links objects
to one another.”® An attention to artworks is particularly fruitful in uncover-
ing an object’s affordances outside of its designated function because of the
way in which artists put things maximally to play in their investigations,
processes and productions. Three brief examples demonstrate how this is the
case with the radiometer.

The artist Francis Picabia’s 1913 watercolour Mechanical Expression
Seen Through Our Own Mechanical Expression shows an abstracted radiom-
eter that he uses to represents the dancer Stacia Napierkowska.” The analogy
puts forward the empathetic affordance of the radiometer’s performance,
inversing the usual trope in his title so that it is human movement that
promises to reveal the inner working of the device.

In Northern Lights, the novelist Philip Pullman alludes to the radiom-
eter when describing the magical effect of a scientific instrument:

Then it became clear: a little thing like a weathervane, with four sails black on
one side and white on the other, began to whirl around as the light struck it. It
illustrated a moral lesson, the Intercessor explained, for the black of ignorance
fled from the light, whereas the wisdom of white rushed to embrace it.*°

Pullman’s account puts forward the device’s resonance as a holy object and
sheds light both on Crookes” adoption of it as a symbol of his epistemic
virtue and on the reasons for which it seems to promise a link between the
physical and the metaphysical.

7% The word “declination” is taken from Christopher PINNEY, “Things Happen: Or, From
Which Moment Does That Object Come?” In: MILLER, D. (ed.), Materiality. Durham -
London: Duke University Press 2005 (256-272). In this article he suggests that networks of
objects might offer an alternative method of engaging with things.

7 Francis PICABIA, Mechanical Expression Seen through Our Own Mechanical Expression,
watercolour and pencil on paper, 1913. New York, Collection Lydia Malbin.

% Philip PULLMAN, Northern Lights. London: Scholastic 1995, p. 149.
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More recently, artist Luke Jerram’s chandeliers, made of hundreds of
radiometers (665 for a 5m tall chandelier), multiply the device’s aesthetic
effect in a spectacular demonstration of its flickering play with light, bring
forward the sensitivity of its responsiveness to environmental light and heat
and seem to point to an infinity of atmospheric enclosures each contained
in an ever larger one.”

While I cannot expand on these examples within the scope of this ar-
ticle, these brief sketches demonstrate how productive the study of artistic
declinations of instruments can be. Once regarded as playthings, they are
found to share the aesthetic inspiration of artworks that put them to play.

I have elaborated in this article a phenomenological/ecological un-
derstanding of the plaything in order to argue that considering scientific
instruments as playthings is a generative methodology that restores their
mobility and inherent transformability, takes into account the skill required
in making them as well as their historical affordances and allows for their
consideration alongside objects from different fields with which they reso-
nate. I hope that in doing so I have made a convincing case for reviving the
category of philosophical toy in studies of science and technology.

8 Luke JERRAM, Chandeliers (undated). See project page on the artist’s website available at:
<http://www.lukejerram.com/projects/chandeliers> [cit. 13. 4. 2013].
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Introduction

In an iconic image of Nobel Prize winners James Watson and Francis Crick,
the pair pose with their famous model, a spiral staircase made of delicate
metal pieces. Crick gestures to the model, while Watson looks up. The men
are young and unequivocally triumphant; the image thinly disguises its sub-
jects’ smugness, their slightly arrogant attitude towards their artificial poses.
Historians have made much of the personalities of these two: unconven-
tional, flippant, perhaps immature, and most certainly playful. The popular
mythology that has developed around them would have us believe that they
were boys playing with toys. But a critical consideration of epistemology
in action must recognize that those were some pretty powerful toys. What
is that model made of? How did they decide to put it together, and, more
importantly who (or what episteme) taught him (or them) to do it? How did
“playing with toys” come to be recognized as Nobel-worthy science?

Evelyn Fox Keller’s book The Century of the Gene tells the story of the
conceptualization of the gene—the irreducible unit of molecular biology—as
a myth of simplicity that contemporary genetics is still struggling to escape
with more robust and complex explanations. The crux of her criticism is the
biologist’s linguistic tools for representation and argumentation; the gene as
aname and unit, she argues, has “simplicity and allure,” but the tests of such
a simple catch-all (gene as code and gene as driving action) have not born
out. Keller ultimately claims, among other things, that “biologists who seek
to make sense of [new developments in epigenetics and the like] will have
a considerably expanded array of conceptual tools with which to work.” In
a related version of the history of the gene, Philip Thurtle traces the cultural
forces behind what he calls a “genetic rationality”.” His argument focuses on
the intersection of technologies and political ideologies’® that animated the
20" century’s uptake of the encoded “living material” approach to inherit-
ance, eugenics, population and, more broadly, a genetic way of seeing life
itself.

Though both of these approaches touch upon what I might call mate-
rial and visual rhetorics, they really focus on the verbal and conceptual

! Evelyn Fox KELLER, The Century of the Gene. Cambridge: Harvard University Press 2000,
p. 10.

2 Philip THURTLE, The Emergence of Genetic Rationality. Seattle: University of Washington
Press 2007.

* Thurtle is less concerned with an “internalist” view of epistemology (as I am here), but rather
with how knowledge functions as power in society large.
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aspects of explanation and argumentation. But the epistemic practices of
molecular biology and structural chemistry are often dependent upon em-
bodied, material and spatial conceptualization; they require understanding
of molecular architecture that natural spoken languages are ill-equipped to
manage. Much of what scientists in these fields do is manipulate material
(a model) which ostensibly represents the thing-in-itself (a molecule). Such
epistemic work may be discursive, certainly, on one level, but its materiality
calls for a different sort of frame with which to describe it. Keller’s request
for new “conceptual tools” for geneticists begs, from the historian, a detailed
understanding of the conceptual tools that have existed to this point, a ma-
terialist media history of things we think with. Historians and philosophers
of science—and particularly those who wish to treat structural chemistry,
molecular biology, genetics and the like—must become historians and phi-
losophers of media and technology.

The pages that follow are an example of a project to that end. In them,
I briefly examine a few of the practices of physical modeling in organic
chemistry that enabled the kind of material-theoretical play that, in turn,
enabled James Watson and Francis Crick to conceptualize DNA and the
modern world at large to conceive of the material replication of life as
a primarily structural-chemical affordance. First, in a brief review of schol-
arly literature, I describe some current conversations in science studies
that such a tracing might inform. Then I historicize the development of
what Linus Pauling calls “spatial models” in molecular biology. My story
isn’t an unbroken historical line; it is rather an archaeology - a series of
related snapshots, starting with the simultaneous innovation of drawing
the valence structures of organic compounds by Archibald Scott Cooper
and Friedrich Kekulé in the late 1800s. I trace those innovative visualiza-
tions into the toylike manipulatives used in labs like Linus Pauling’s - the
concepts made concrete that afforded the paradigm-establishing, now-
iconic “model,” then into the generally accepted, public scientific way of
knowing as evidenced by mass-produced modeling kits that were sold as
toys and used as pedagogical tools. Ultimately I'll argue, from the perspec-
tive of media theory, that the unique affordances of what I call “material
manipulatives” - the tinkertoys of Linus Pauling’s spatial models -were as
important to the discovery of DNA’s structure as the social and rhetorical
situations that have already been so thoroughly historicized. The ongoing
contemporary remediations of such methods also imply that the chemical
spatial model persists as part of a now-unquestioned, arguably “invisible”,
epistemic practice in molecular biology.
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Studies of inscriptions, visualizations, and modeling technologies
in science

In an entry for the 2012 edition of the Stanford Encyclopedia of Philosophy,
philosopher of science John Carroll lists discursivity as a point to be ad-
dressed in future scholarship; “more attention,” he writes, “needs to be paid
to the language used to report what are the laws and the language used to
express the laws themselves.™ I maintain that the equation, the diagram, and
the manipulative are a material parallel to that language that is as powerful,
or more powerful, than the verbal. Rhetoricians Alan Gross, D. S. Birdsell
and L. Groarke would likely agree with Carroll’s call to pay attention to in-
scription. Birdsell and Groarke hit upon the philosopher’s “propositionality”
and the relationship of the real to the representation of the real when they
argue that scientific demonstrations “are inherently propositional because
a visual image is used to convey information that is purportedly true.” In
2009, Gross wrote “Toward a Theory of Verbal-visual Interaction: The Ex-
ample of Lavoisier”, ¢ in which, among other things, he calls for visual and
material rhetorics of scientific arguments; he claims that much of science’s
convincing is done with meaningful images and objects, not words. Gross
is careful to distinguish between the “verbal” kind of visualization — images
that are symbolic and meaning-bearing, and the mimetic image - a photo-
graph that is seen as empirical evidence in itself. He spends most of his time
on the latter, and mimetic images are indeed inscriptions that require their
own set of problematic rhetorical questions.

But I am more interested in what he has to say about the former - the
more consciously signifying visualization tools. Gross maintains, most
notably, that visualizations can allow us to think “with” space in ways that
prosaic language cannot: “in the case of natural and artificial languages, in-
ternal connections exist among their fundamental components. In contrast,
in the case of images, contiguity rules: they and their components are organ-
ized spatially into synchronous hierarchies or nested sets.” “Unlike words,”
Gross writes, “images can undergo meaningful spatial transformations and

* John W. CARROLL “Laws of Nature.” The Stanford Encyclopedia of Philosophy [online]
(Spring 2012 Edition), Edward N. Zalta (ed.), forthcoming URL <http://plato.stanford.edu/
archives/spr2012/entries/laws-of-nature/>.

> David BIRDSELL - Leo GROARKE, “Outlines of a Theory of Visual Argument.”
Argumentation and Advocacy, vol. 43, 2007, no. 3-4, p. 106 (103-113).

¢ Alan G. GROSS, “Toward a Theory of Verbal-Visual Interaction: The Example of Lavoisier.”
Rhetoric Society Quarterly, vol. 39, 2009, no. 2, pp. 147-169.
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manipulations, such as superimposition, projection, rotation, magnifica-
tion, and animation.”” A turn to the visual, non-verbal, and material is in
the making for rhetoric of science. Propositionality becomes even more
embedded in movable material models — as the (empirically discovered)
structural protocols of molecules themselves (angles of attachment, sites of
attachment, mobility and the like) are incorporated into designed materi-
als, each piece and the way it relates to the whole becomes unquestionably
true in the context of the model itself. Manipulatives - Watson and Crick’s
model, for example — combine the affordances of natural languages and
visual ones; materials designed to have protocols relate both internally and
spatially. Moreover, the protocols upon which material models depend have
even less potential for the semantic slippage of verbal and visual arguments
- they are, at least potentially, self-evident, obdurate objects in themselves.

The turn to the material is, of course, an ongoing trend in scholarship on
both media and science, though scholars in interdisciplinary science studies
rarely explicitly recognize the implications of their claims for media stud-
ies. Phenomenological accounts of how science thinks with and produces
objects are perennial. Most notably, Hans-Jorg Rheinberger’s Towards a His-
tory of Epistemic Things discusses how inquiry produces entire systems of
materials —particularly lab-produced phenomena like cultures and protein
replicators — to constitute a given field of knowledge,® and Davis Baird’s
Thing Knowledge focuses on the design of specialized instruments to ma-
nipulate the same.’

Historians who study knowledge-making in genetics are already ex-
amining media, and they are particularly interested in the inscription of
images. Carol Keirns has documented geneticist Barbara McClintock’s
practices of “pictorial communication”, and Keirns’ description hints at
the kind of inscription-reading expertise that Lorraine Daston and Peter
Gallison turn in to a full-blown theory years later: “McClintock taught
close colleagues to ‘read’ the patterns in her maize kernels, ‘seeing’ pigment
and starch genes turning on and oft.”° Daston and Galison’s 2007 book,

7 Ibid., p. 148.

¢ Hans-Jorg RHEINBERGER, Toward a History of Epistemic Things: Synthesizing Proteins in
the Test Tube. Stanford: Stanford University Press 1997.

° Davis BAIRD, Thing Knowledge: A Philosophy of Scientific Instruments. Berkeley: University
of California Press 2004.

1o Carol KEIRNS, “Seeing Patterns: Models, Visual Evidence and Pictorial Communication
in the Work of Barbara McClintock.” Journal of the History of Biology, vol. 32, 1999, no. 1,
pp. 163-195.
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Objectivity,' considers more cases like Keirns’s, focusing on the materials
- mostly machinery - and practices of image-rendering in the life sciences,
and the way in which mediation has become a layer between the scientist
and object of study. They argue that, though the media layer has been seen to
remove the observer from the observed, such a “removal” is almost always
more of a gesture - a social action, a convention of the community - than
it is an actual separation. On the contrary - Gallison and Daston note that
the specialization of inscription technologies makes it so that the expert
scientist is even more tied to his or her product, as he or she must make
sense of the image or rendering. Different types of inscription techniques
and technology, different types of inscriptions themselves, and the resulting,
extremely specialized inscription-reading practices become different types
of objectivity.”?

But the treatments of inscriptions I've described so far are all mediations
based in visual representations or reproductions, not manipulative models.
In their chapter of the same book entitled “Structural Objectivity”, Daston
and Galison note a scientific trend that paralleled the philosophical move to
structuralism, and they say that “[scientists] who identified ‘structures’ as
the core of objectivity understood a great variety of things under that rubric:
logic, ordered sequences of sensations, some of mathematics, all of math-
ematics, syntax, entities that remain invariant under transformations”."
Scientific structuralism, then, is at the basis of the experience and inscrip-
tion of Ludwik Fleck’s “system of uniformities” - patterns that can become
protocols in the recording, communicating, and manipulating of rules
(maybe theories, laws), and concepts. Daston and Galison call the depend-
ence on such structures a solution to “the specter of incommunicability in
the sciences.”™ (It is no surprise, then, that a popular pre-med textbook is
entitled Organic Chemistry as a Second Language: Translating the Basic Con-
cepts.) Galison’s essay “Ten Problems in History and Philosophy of Science”
lists the structures and their inscription apparatus as “Problem number 3™

Technologies of Argumentation. When the focus is on scientific practices (rather
than discipline-specific scientific results per se), what are the concepts, tools, and

" Lorraine DASTON - Peter GALLISON, Objectivity. Boston: Zone Books 2007.

12 Ibid.

1 Ibid., p. 254.

" Ludwik FLECK, Genesis and Development of a Scientific Fact. Chicago: University of
Chicago Press 1981.

15 Ibid.
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procedures needed at a given time to construct an acceptable scientific argument?
We already have some good examples of steps toward a history and philosophy
of practices: instrument making, probability, objectivity, observation, model
building, and collecting. We are beginning to know something of the nature of
thought experiments—but there is clearly much more to learn. The same could
be said for scientific visualization, where, by now, we have a large number of
empirical case studies but a relatively impoverished analytic scheme for un-
derstanding how visualization practices work. So, cutting across subdisciplines
and even disciplines, what is the toolkit of argumentation and demonstration—
and what is its historical trajectory? !¢

Given Galison’s name for the problem, a brand of scholarship that considers
the material manipulatives with which scientists theorize must naturally go
into the toolKkit.

There are a few notable exceptions to the overall lack of scholarship on
manipulative models and knowledge-making: the work of Eric Francoeur is
one. In 1997, Francoeur called the “design and use” of physical molecular
models a “forgotten tool [...] a constituitive yet overlooked element of chemi-
cal practices.” Francoeur’s analysis of the differences between visual and
spatial models and case-study historiography of model design is precisely
the kind of work that my own inquiry strives to continue. Stephan Hart-
mann uses a case study in high-energy physics to define the term “model”;
he determines that there are four types of model, and the “toy model” is
one. Toy models and developmental models, he maintains, are “considerably
useful in the process of theory construction”, '® i.e., toy models are a means
of practicing scientific inductive reasoning. Even more recently, Adam Toon
has used ethnographic sociology of science approaches to explore modeling.
Toon watches scientists use models and interviews them about their atti-
tudes towards them."” In two different articles explaining his findings, he
uses a theory of make-believe from art studies to describe how scientists
“imagine the models to be molecules, in much the same way that children

16 Peter GALISON, “Ten Problems in History and Philosophy of Science.” Isis, vol. 99, 2008,
no. 1, pp. 111-124 [emphasis mine].

17 Eric FRANCOUER, “The Forgotten Tool: The Design and Use of Molecular Models.” Social
Studies of Science, vol. 27, 1997, no. 1, pp. 7-40.

18 Stephen HARTMANN, “Models as a Tool for Theory Construction: Some Strategies of
Preliminary Physics.” Accessed in PhilSci Archive, Reprint of a chapter from Theories and
Models in Scientific Processes, Amsterdam: Rodopi 1995, pp. 49-67.

' Adam TOON, “The Ontology of Theoretical Modelling: Models as Make-believe.” Synthese,
vol. 172, 2010, no. 2, pp. 301-315.
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imagine a doll to be a baby”.?® The “make-believe” step between the real
and the representation resonates well with my own claim that models—and
model pieces—are materially propositional—what Daston and Gallison call
“entities that remain invariant under transformations”,” stand-ins for what
is that ostensibly behave just like what is.

More recently, scholars like Alan Rocke, Peter Ramberg, and the es-
says featured in a collection edited by Roman Frigg & Matthew Hunter
have all treated representation in science and chemistry specifically. Rocke
historicizes the drawings that enabled the beginning of modern organic
chemistry,”” and his story is where my own tracing begins. Ramberg takes up
stereochemistry as an inscription-producing process.”” The most pertinent
recent scholarship, however, is Soraya de Chadarevian’s edited collection
that looks “back” on physical models as modeling practices move more
and more to digital representations, which are arguably more detailed and
less experientially embodied. Chadarevian’s own chapter of the volume
features the model as critical to the development of molecular biology as
a discipline,* an argument that I will echo here. The epistemic impact of the
“loss” of tanglible, embodied modeling remains to be seen; the arrangement
and rearrangement of manipulative models is one well-established way that
science reasons with materials.

From visual thinking to material thinking: a tracing

3. Benzine,

Figure 1: Structure of Benzine as first visualized by Frederich August Kekulé.
Source: Friedrich August KEKULE, “Sur la constitution des substances aromatiques.”
Bulletin de la Societe Chimique de Paris, vol. 3, 1865, no. 2, pp. 98-110.

2 Adam TOON, “Playing with Molecules.” Studies In History and Philosophy of Science Part
A, vol. 42,2011, no. 4, p. 580.

2 DASTON - GALISON, Objectivity, p. 254.

22 Alan J. ROCKE, Image and Reality: Kekulé, Kopp, and the Scientific Imagination. Chicago:
University of Chicago Press 2010.

» Peter RAMBERG, Chemical Structure, Spatial Arrangement: The Early History of
Stereochemistry, 1874-1914. Aldershot - Burlington: Ashgate 2003.

2 Soraya de CHADAREVIAN, “Models and the Making of Molecular Biology.” Models: the
Third Dimension of Science. Stanford: Stanford University Press 2004.
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Figure 2: Kekulé’s ring structure as he proposes it at the end of the same paper.
Source: Friedrich August KEKULE, “Sur la constitution des substances aromatiques.”
Bulletin de la Societe Chimique de Paris, vol. 3, 1865, no. 2, pp. 98-110.

Most histories of organic chemistry and molecular biology include Fred-
erich August Kekulé, and I will begin with him because he is credited with
conceiving of the ubiquitous hexagonal and pentagonal ring structures at
the heart of organic chemistry—the shapes that Watson and Crick made into
metal plates to “stack” as the base center of their model. While Kekulé was
working at the University of Ghent in Belgium, he conceived of the benzene
ring in a now-famous dream about a snake swallowing its tail and published
a paper postulating that the specific structures of organic compounds were
likely as important as their formulae.?” Kekulé’s argument was the culmina-
tion of a general movement, caused by molecular theory, to include physics
in chemistry—an obsession with discovering how the structure of molecules
would predict their behaviors and properties. Kekulé and his contemporar-
ies—most notably Josef Loschmidt and Alexander Crum Brown, who, John
Wotiz, Ursula Klein, and Alan Rocke note, were devising graphic formulae
four years before Kekulé published the same sort of work—necessarily in-
vented a new notation to represent the structures. The big epistemic turn
that Kekulé and his contemporaries made was to conceive of the angles of at-
tachment as key to chemical behavior and interactivity (ultimately allowing
for tetravalence and the entire field of organic and structural chemistry).?
Wotiz maintains that Kekulé’s visualizations worked to allow for a different
kind of cognition than the (linear, mathematical) formulae that chemists
had depended upon until then—the beginnings of a geometric thinking,
arealization that what molecules did had much to do with their architecture

> Ibid.

% ROCKE, Image and Reality.
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in space.” Spatial reasoning was the basis of structural chemistry, and key
to Linus Pauling’s methodology (to be described later). Kekulé’s work also
hypothesized the variety and complexity of organic compounds to be dis-
covered in the coming decades by Pauling and others.

Kekulé’s student, Jacobus Henricus Van't Hoft, following Kekulé’s as-
sertion that chemicals’ spatial arrangements were key to their chemical
behavior, was one of the first to use toy-like models to do chemistry (Kekulé
himself used “ball and stick models”)? and the first to publish an argument
for spatial modeling as a legitimate scientific methodology. According to
Trienke M. Van der Spiek of the Booerhave Museum in the Netherlands,
who has extensively historicized Van’t Hoft’s contributions to molecular
modeling, Van’t Hoff’s argument, a pamphlet entitled La chimie dans I’espace
(Chemistry in space), published in 1874, was before its time, representing
“a major schism with the prevailing view of dimensionless molecules.”” The
epistemic context of the pamphlet is difficult to imagine with a contempo-
rary mind; Van’t Hoff had to argue against a way of thinking that didn’t
yet conceptualize objects as small as molecules actually occupying space in
a way that was important to how they behaved physically or chemically. That
step was a difficult enough paradigm shift for chemistry, but Van’t Hoff also
proposed new methodology. He began playing with toys — small paperboard
triangles cut, color-coded, and folded into triangular solids to represent tet-
rahedral carbon atoms and their potential surrounding bonds. The models
went through several iterations as Van’t Hoff came to understand the asym-
metrical shape of carbon and that shape’s effects on its potential valences.*
According to Van der Spiek, Van’t Hoff’s pamphlet described his models as
“aids to visualization that made his hypothetical exegesis easier to under-
stand and less strenuous to read”*—that is, they constituted a new form of
technical communication, a spatial-material semiotic. Van der Spiek also
points out that Van’t Hoft’s models are clearly designed to concentrate on
potential attachments (and angles of attachments) around the carbon atoms
in organic compounds, rather than being concerned with the location of the

? John WOTIZ, The Kekule Riddle: A Challenge for Chemists and Psychologists. Vienna, IL:
Glenview 1993.

** Trienke VAN DER SPIEKE, “Selling a Theory: The Role of Molecular Models in J. H. van‘t
HofF’s Stereochemistry Theory.” Annals of Science, vol. 63, 2006, no. 2, pp. 157-177.

» Ibid., p. 160.

3 Ursula KLEIN, Experiments, Models, Paper Tools: Cultures of Organic Chemistry in the
Nineteenth Century. Stanford: Stanford University Press 2003.

' VAN DER SPIEKE, “Selling a Theory.”
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central atoms.*? Van’t Hoff, then, was concerned with a way to conceptualize
the multitudes of possibilities for carbon-based arrangements - he wanted
to imagine as-of-yet unobserved compounds. His models were for theoriz-
ing. His paperboard toys were hypothesis-makers for the most complicated
chemical questions of the time.

That complexity was, of course, the bread and butter of an entire field of
chemistry; for the good part of the next century, organic chemists devoted
their careers, in part, to theorizing, finding, diagramming, and naming
organic compounds. One product of that work was The Ring Index: Ring
systems used in organic chemistry, published in 1940 by Austin Patterson
and Leonard Capell, a 650-page listing of classes and individual molecular
arrangements of known organic compounds, complete with instructions for
subtle variations in names and notation - a field guide to organic chemistry’s
drawn representations. The “historical” section of the book’s introduction
notes that its compilation began in 1922, when a “Committee on the Prepa-
ration and Publication of a List of Ring Systems Used in Organic Chemistry”
was formed from the Board of Editors of the Journal of the American Chemi-
cal Society. Writing was delayed by the Depression but finally completed in
1938, and the book claims to cover all classes of rings systematized through
that year. *

Two things are particularly notable about The Ring Index for my pur-
poses. The first is that it so clearly answers an exigence for the standardiza-
tion of a symbolic language that uses known and empirically tested physical
attributes of molecular structures to theorize about (and, later, design) the
structures of unknown compounds. Secondly, the final and newest classes
of ring system documented by the index (in 1938) are Class D1 and D2,
simple spiro systems and complex spiro systems, respectively. The “spiro”
class of system are the proto-helix—the structures that DNA will ultimately
be discovered to have. Here the simple, two-dimensional drawings of the
hydrocarbon/nitrogen shapes clearly begins to break down; the notation
is cluttered by multiple numbers (to denote the number of atoms between
“spiro atoms”) and cross-hatched lines to denote bonds at certain angles
(bond angles would, of course, be affected by this number). The basic pencil-
and-paper notation fails to communicate the “structure” that is so key in
structural chemistry and its deployment in molecular biology. At the end of

32 Ibid.
» Austin M. PATTERSON - Leonard T. CAPELL, The Ring Index: A List of Ring Systems Used
in Organic Chemistry, New York: Rheinhold 1940.
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The Ring Index, the edited appendices offer a suggestion to chemists working
with C3 class molecules and above: “In difficult cases it may be advisable
to construct a spatial model so as to decide upon the most natural [plane
formula and structure].”*

Examples:
Hx ” oy e /
"lv"cfz 13\ 9//4 7 Nr /IG\ /' T Cs 7\C{ 1>CH:
';C“ 0,/ \:/”\6’/ \ 2 \C/\C
% 7 H, H,
L LI

I. The system contains other ring unions in addition to spiro
unions.

Figure 3: Image from The Ring Index: Ring Systems Used in Organic Chemistry
in the Spiro Class section. The notation required to denote the number and angle of
attachments is outgrowing the capacity of the two-dimensional representation.
Source: Austin M. PATTERSON - Leonard T. CAPELL, The Ring Index: A List of
Ring Systems Used in Organic Chemistry. New York: Rheinhold 1940.

The “Complex Spiro Systems” end the book, and the last line of the
volume says of these systems: “Rule 24 [The rule pertaining to systems
containing other ring unions in addition to spiro unions] has been marked
‘provisional’ because at some later time it may be thought desirable to give
directions for numbering these systems ‘straight around,’ like the preceding
classes. No simple and certain way of doing this has yet been worked out.”*

At the time of The Ring Index’s publication, Linus Pauling sat on the
American Chemical Society’s Board of Editors; he is credited at the end of
the index’s “General Introduction.”* It could easily have been Pauling who
made the recommendation I've cited above, as spatial modeling was his
preferred method of reasoning. He was known for his models, and many
interviews and correspondences attest to the fact that models were his (theo-
retical) experiments - his way of thinking. During undergraduate school,
Pauling was a machinist - a good one by his own lights, and it would seem

3 PATTERSON - CAPELL Ring Index, p. 607
* Ibid., p. 610 [emphasis mine].
% Ibid., p. 6
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that his skill at space and shapes translated to a kind of material, structural
intelligence. He was predisposed to think with models. In a 1964 interview
with John Heilbron, Pauling exclaims, “[I have] always [made models], yes!
[...] Istill have the models [that he and the interviewer are discussing]. Here
is the water molecule [showing the model]: the two electrons, here are the
two electrons holding the hydrogen atom, these are the two K electrons. They
don’t need to be at that angle. I made these.”” A paper Pauling published
in the Review of Scientific Instruments in 1952, the year before Watson and
Crick published the description of their structure, describes his models in
detail. “Models representing atoms or groups of atoms built from hard wood
to the scale 1 in.=1A are connected by a clamping device which maintains
desired molecular configurations,” says the abstract. Pauling goes on to say
that “[t]hese accurate models have been used as substitutes for calculation
in investigations of the probable configuration of the polypeptide chain in
proteins. Analogous models constructed of rubber-like plastic to the scale
1in.=2A and connected by snap fasteners are designed for qualitative stud-
ies of protein structure.”® Ultimately, Pauling’s work with manipulatives
won him recognition for a successful alpha model of the helical structure of
amino acids - he proposed the structure that Watson and Crick’s model was
based on. When Watson and Crick proposed the complete double-helical
model they had, in Watson’s words, “beat Pauling at his own game.”*
Pauling’s “game”, of course, was the combination of modeling and X-ray
crystallography as the empirical measure to inform the physical protocols of
his models. Pauling came up with the alpha helix model by using crystallog-
raphy to determine the precise angles and architecture of the peptide bonds
on a helical carbon chain and the structure of the residual atoms that would
stack up against each other and cause the curve of the helix. According to
Oregon State’s special collections feature on Pauling, Pauling was ill and
prescribed bed rest by his doctor when he sketched the molecules he was
working with on a strip of paper and folded it along the same bond line,
coming up with a helix. When he returned to the lab, he adjusted his model

7 Linus PAULING. “Oral History Transcript.” In: Niels Bohr Library and Archives [online].
1964. Available at <http://www.aip.org/history/ohilist/3448.html> [cit. 12. 10. 2012].

3% Robert COREY - Linus PAULING, “Molecular Models of Amino Acids, Peptides, and
Proteins.” Review of Scientific Instruments, vol. 24, 1953, no. 8, pp. 621-627.

¥ James D. WATSON, The Double Helix: A Personal Account of the Discovery of the Structure
of DNA. New York: Touchstone 1968, p. 48.
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and drew up plans for a more robust, wooden version, which is now housed
in Oregon State University’s archives.*’

Across a nation and an ocean, in England, James Watson and Francis
Crick followed Pauling’s lead and employed a methodology of model play,
as well. Watson and Crick’s story has been told by the men themselves and
their close colleagues, and it has since been retold by historians, rhetori-
cians, and filmmakers; I do not mean to retell it again, here. But I do want
to highlight the model itself - the metal plates and rods that the famous
pair used as their primary, concrete argument — as a key character in the
story. In some ways, the models Watson and Crick constructed were a way
of responding to social constraints on their lab materials; they didn’t have
access to equipment or experimental, empirical data. Watson’s account gives
a scientist’s rationale for his decision to use self-fashioned manipulatives:
“I was soon taught that Pauling’s result was a product of common sense,
not the result of complicated mathematical reasoning [...] The key to Linus’
success was his reliance on the simple laws of structural chemistry [...] the
main working tools were a set of molecular models superficially resembling
the toys of preschool children.” But Watson’s description of his relationship
to Wilkins’ lab and Rosalind Franklin in particular imply the much more
circumstantial reasons for his choice: he was a failure at growing myoglobin
crystals, he was bad at math, X-ray analysis bored him, and, most impor-
tantly, even after he and Crick had made good progress on the model, they
weren’t able to produce the empirical evidence to “prove” their structure;
“the crux of the matter was whether Rosy’s new X-ray pictures would lend
any support for a helical DNA structure [...] clues in constructing molecular
models [... but Franklin’s] determined mind had set upon a different course
of action.”™”

If Watson and Crick were constrained by limited access to Franklin’s
empirical data, it can be argued that Franklin and Wilkins were equally
constrained by their fixation upon it. And while Franklin (according to
Watson) openly disdained Pauling’s “game”: “[t]he idea of using tinker-toy-
like models to solve biological structures was clearly a last resort,™* Watson

* All Documents and Materials, Linus Pauling and The Nature of the Chemical Bond:
A Documentary History, Special Collections, Oregon State University [online]. n.d. Avaiable
at <http://osulibrary.oregonstate.edu/specialcollections/coll/pauling/bond/materials/index.
html> [cit. 6. 5. 2012].

' WATSON, Double Helix, p. 50

2 Ibid., p. 211.

3 WATSON Double Helix, p. 69
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and Crick were almost painfully dependent upon it, and at the mercy of
the materials necessary to play. About John Kendrew’s models—the first
manipulatives that Watson and Crick have access to—Watson writes, “[they]
would not be satisfactory [...] there existed no accurate representations of the
groups of atoms unique to DNA [...] Rapid improvisation would be necessary
since there was no time [...] to give a rush order for their construction.™*
Watson goes on to fashion his own stand-in parts out of copper wire, but
he also relates the difficulty of theorizing without the proper materials and
their inherent protocols: “Unlike the other constituents, [the inorganic
ions] obeyed no simple-minded rules telling us the angles at which they
would form their respective chemical bonds [...]we had to know the right
DNA structure before the right models could be made.™® In reference to
conversations away from the models, Watson speaks of his own “inability to
think in three dimensions [without the help of embodied interaction with
the physical model],”¢ and the model’s end game is fraught with waiting
for new parts to come back from the machinist — time in which Watson,
ironically, “decide[s] that no harm could come from spending a few days
building backbone-out models.”™ In the end, even Maurice Wilkins seemed
to understand that the “real” work was being done in the albeit artificial
model - he urged Watson and Crick to delay their modeling in order to give
his own lab time for the X-ray imaging and only hesitantly agreed to allow
them to continue.

Francis Crick’s memoir, which stretches into the uptake of the double
helix into accepted theory and its subsequent growth into the field of molec-
ular biology, discusses the importance of models as a means for theorizing
and a way of knowing, as well. ¥ He seems especially insistent that working
in three dimensions is epistemically different than representation in two
dimensions. He complains of having to remediate his work on to paper more
than once. “Diagrams of models,” he writes, “are often difficult to draw
satisfactorily since, unless care is taken, they usually convey more than one
intends.” The distinction between thinking with models and communicat-
ing with words - perhaps reducible, in rhetorical terms, to a difference in

“ Ibid., p. 197.

5 Ibid., p. 195.

“ Ibid., p. 155.

7 Ibid., p. 158.

8 Francis CRICK, What Mad Pursuit: A Personal View of Scientific Discovery. New York: Basic
Books 1990.

 Ibid., p. 46.
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audience - is a fascinating one. Crick’s commentary echoes the concepts
that Francoeur describes in his work on particle physics.

In another compelling section of Crick’s book, he discusses at length
the theoretical “mistakes” that he made when working to develop many of
his theories, mistakes that he was able to understand better at the time of
writing his memoir, as theoretical and empirical knowledge continued to
be built upon the helix as a basic structure for the gene (specifically the role
of RNA in replicating genetic information). One of these bears mentioning
here because it speaks to the way he thought about the models. He writes:

Itis clear that I thought of the RNA in the cytoplasm [...] as a “template,” that is,
having a rather rigid structure comparable to the double helix of DNA but prob-
ably having one single chain. It was only later that I realized that this was too
restrictive an idea, and that “tape” might be nearer to the truth [...] I eventually
realized that RNA need not be rigid, but could be flexible, except for the part
that coded the next amino acid to be incorporated. Another consequence of this
idea was that the growing protein chain did not have to stay on the template
but could start to fold itself up as the sequence proceeded, as indeed had been
suggested earlier.>

The complex process of protein folding and its tremendous impact on
the action of proteins has become, of course, the next big problem for mate-
rial manipulative reasoning to solve in molecular biology and genetics.

Manipulative Models in the Public Imagination: an archive of
advertisements and images

At the same time that Watson, Crick, Franklin, Wilkins et al. were do-
ing their work in labs largely inaccessible to the layman, models as ways of
seeing and knowing about the sub-visible world were already common to
the public imagination, thanks to Kekulé’s epistemic legacy. An illustrated
Popular Mechanics article from 1928 pictures Henry D. Hubbard, then secre-
tary of the U.S. Bureau of Standards, with models designed to depict organic
compounds. “One of his sets of models,” the magazine tells its lay audience,
“depict[s] the formation of carbon nuclei, carbon atoms, and diamonds [...]
Strength and hardness are due to the arrangement of the atoms, and clar-
ity to the ‘space patterns’ which their particular arrangement provides.”

0 CRICK, What Mad Pursuit, p. 110.
St Ibid, p. 560.
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Hubbard worked for the Bureau of Standards, a position that resonates with
Pauling’s interest in the Committee for Chemical Nomenclature and the
standardizing force of the Ring Index - scientists involved with modeling
were acutely aware of the need for a consistent material language.™

POPULAR MECHANICS 565

Periodic Chart of the Atoms and a Group of Atom Models Devised by H. D. Hubbard, Secretary of the Bureau
of Standards, to Illustrate Theories of the Composition of Matter

Figure 4: Image from an article in Popular Mechanics from 1928, depicting Henry
Hubbard and wooden models of organic compounds.
Source: Popular Mechanics, Volume 50.4, October 1928.

Later, in the 1940s, models like Hubbard’s were ultimately marketed to
parents and school systems as pedagogical tools, and the propositional ma-
terials of manipulative models became their own kind of publicly accepted
facts. Probably the most influential of these models was the Fischer-Taylor-
Hirschfelder Atom Model Kit. It was used in high school chemistry courses.

52 For a recent treatment of the intersection of the specific problematics of modeling and issues
of standardization, see Adrian MACKENZIE - Claire WATERTON - Rebecca ELLIS - Emma
FROW - Ruth McNALLY - Lawrence BUSCH - Brian WYNNE, “Classifying, Constructing,
and Identifying Life: Standards as Transformations of “The Biological’.” Science, Technology &
Human Values, 2013.
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Fisher « Tayla
ATOM MO

Figure 5: A basic Fischer atomic modeling kit from the 1940s.

Source: “1940s Vintage Wooden Atomic Model Kit.” Factory 20 [online]. n.d. Avail-
able at <http://www.factory20.com/objects/1940s-vintage-wooden-atomic-model-
kit/> [cit. 6. 5. 2012].

TWO ATOMS OF CARBON
(BLACK) AND FOUR OF |
CHLORINE JOINED IN
A MODEL MOLECULE OF
TETRACHLORETHYLENE,
MADE WITH “BUILDING
BLOCKS” THAT HELP A
CHEMIST TO ANALYZE
MOLECULAR STRUCTURE,
SYNTHESIZE COMPOUNDS

MODELING

WITH

MOLECULES

By KENNETH M. SWEZEY

a
al

id to the study of molecalar structur

Figure 6: The same Fischer kit featured in Popular Science in 1942.
Source: Popular Science, June 1942.
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The most basic kit included five isotopes of nitrogen and five isotopes of
carbon, three of sulfur, two of oxygen, and one piece-type each to represent
the elements bromine, iodine, and chlorine. Models using the set look like
nubby caterpillars with dark blue and black middle bodies - the dark blue
being nitrogen, black being carbon. Where the oxygen, hydrogen, bromine,
iodine and chlorine pieces are semi-circle bubbles that attach to the flat side
of carbon and nitrogen, C and N are triangular wedges that work together
to make hexagonal and pentagonal centers — echoes of Van’t Hoff’s trian-
gular arrangements of carbon. These same models are featured in a story
in Popular Science in 1942 that explains to its readers exactly how scientists
think with models. In it, models are hailed as science’s “newest aid to the
study of molecular structure.” The article, which is a history of modeling
practices, even touches upon my own question of the fluidity of scientific
knowledge production and the concretized, material propositionality of the
standardized wooden models. “Until a few years ago,” the journalist writes,
“knowledge of the architecture of organic compounds was not sufficiently
complete to allow for accurate representation,” and models, he claims, were
“crude” and vague.” Later, the article describes the models’ relationship
to the basic assumptions of structural chemistry quite well; “Investigation
of some 500 compounds by electron diffraction revealed that the different
forms of building blocks required to make them were surprisingly few. In
fact, most organic compounds could be represented accurately by molecule
models built up from less than two dozen kinds and shapes of atom model-
s.”>* Complexity is made up of meaningful combinations and recombinati-
ons of very simple elements. The world is a toy sculpture made of structural
protocol. With good representational tools for arrangement, the article
seems to promise, we can inductively find its structure and even invent new
structures that play according to the existing world’s rules.

Popular magazines provide evidence that modeling as a pedagogical
practice was still flourishing into the 1960s and 70s. In 1963, LIFE magazine
devoted a whole page and a half to advertising for at-home science Kkits,
including a “Chemcraft Master Deluxe Lab” that boasted an “atomic model
kit,” along with a centrifuge, molecular balance, and spectroscope.® In 1971,
Great Britain’s New Scientist reviewed A. F. Wells’s Models in structural inor-
ganic chemistry (with model building set), a text that describes the practice of

$ Ibid, p. 42.
* Ibid, p. 42.
% LIFE magazine, November 22, 1963, p. 11.
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modeling in structural chemistry. According to reviewer Jeftrey Cox, Wells
“elaborates the theme that the builder of a model gains a deep insight into
the structure it represents.”*® Cox applauds the publisher on its “enterprise
[... in including a model in the text] here is a plentiful supply in a single kit
for building ball-and-stick, pack of spheres, and joining-of-polyhedra mod-
els. Each type of model emphasizes a particular aspect of structure: spatial
relationships, steric requirements of ions, and the coordination of atoms.
Both teacher and learner can profit from this multiplicity of emphasis.”*’
Standardized modeling tools for structural chemistry, then, were taken for
granted as thinking and learning tools by the 1970s.

Conclusion: A snapshot in the present

Modeling as efficacious pedagogy is still being studied; I'll briefly describe
two examples from the Journal of Research in Science Teaching, here. “The
use of three-dimensional visualization as a moderator in the higher cogni-
tive learning of concepts in college level chemistry,” by Lawerence H. Talley,
argues for the use of material models in student labs, not just for teacher
demonstration, because modeling is an enhancement of visualization skills
essential to higher-level chemistry. *® In “Effect of Bead and Illustrations
Models on High School Students’ Achievement in Molecular Genetics”,
Yosi Rotbain, Gili Marbach-Ad, and Ruth Stavy report the results of an
empirical study of pedagogical practices in high school genetics classes and
conclude that “it is advisable to use a three-dimensional model, such as the
bead model”** to engage students in conceptualizing genetic action at the
molecular level.

And at the level of knowledge-making in university and private labs, the
tools used to design and interact with models are changing and evolving,
as well—spatial and material modeling is a living methodology in molecu-
lar biology and related fields. The Foldit® project out of the University of

> Jeffrey COX, Book Review, New Scientist, Julyl5, 1971, p. 159.

%7 Ibid.

8 Lawrence H. TALLEY, “The Use of Three-dimensional Visualization as a Moderator in the
Higher Cognitive Learning of Concepts in College Level Chemistry.” Journal of Research in
Science Teaching, vol. 10, 2006, no. 3, pp. 263-269.

% Yosi ROTBAIN - Gili MARBACH-AD - Ruth STAVY, “Effect of Bead and Illustrations
Models on High School Students’ Achievement in Molecular Genetics.” Journal of Research in
Science Teaching, vol. 43, 2006, no. 5, p. 525 (500-529).

0 Foldit, University of Washington [online]. Available at: <http://fold.it/portal/> [cit 12. 10.
2012].
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Washington, for example, employs designers from the UW Center for Game
Science to maintain a computer game whose object is protein folding to pre-
dict and produce data about the structures of heretofore unknown organic
compounds.

Figure 6: Foldit’s puzzle interface
Source: Foldit, University of Washington [online]. Available at <http://fold.it/portal/>
[cit 12. 10. 2012].

Foldit’s interface is a three dimensional on-screen manipulative, but
its genre is a multi-player online game; the protocols of the game turn all
users—anyone who signs up for an account—into modelers. The game
produces data to answer real scientific exigencies: “Figuring out which of
the many, many possible structures is the best one is regarded as one of the
hardest problems in biology today and current methods take a lot of money
and time, even for computers. Foldit attempts to predict the structures of
proteins by taking advantage of humans’ puzzle-solving intuitions and hav-
ing people play competitively to fold the best proteins. Players can design
brand new proteins that could help prevent or treat important diseases”
(Foldit, About). The website goes on to detail how protein folding and pro-
tein design could contribute to knowledge-building about therapies for HIV/
AIDS, Cancer, and Alzheimer’s Disease. Foldit clearly takes the Tinker-Toy
ethos to a new and fascinating level - one Linus Pauling would approve of,
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I think. Foldit and other crowd-sourced approaches to science take Watson,
Pauling, and Franklin’s idea of model-manipulation as “playing with toys”
or “beating [another scientist] at his own game” out of the realm of analogy.
The move implies new questions for study of philosophical toys: how does
gamification change the knowledge-making process by allowing for the
manipulation of “big data”? What new roles does the object-as-model take
on when it becomes a multi-player game? And what are the implications of
the remediation of the three-dimensional model through digital tools rather
than hands-on materials like metal, plastic and wood?
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GRAND ILLUSIONS:
LARGE-SCALE OPTICAL
TOYS AND CONTEMPORARY
SCIENTIFIC SPECTACLE

Abstract: The zoetrope, a nineteenth-
century optical toy that showcases illu-
sions of motion, has enjoyed an active
“afterlife” in the 20th and 21st centuries.
Today, zoetropic devices are found in fine
art and advertising, and are often much
larger than their 19th-century counter-
parts. Modern-day zoetropes still capti-
vate viewers primarily because of their
adjustment in scale. Exploring a range
of examples in art, entertainment, and
advertising, this article discusses various
technical adjustments made to success-
fully “scale up” the zoetrope, arguing
that these new apparatus reconfigure
the relationship between audience and
device. Large-scale zoetropes revise the
traditional conception of the user, who
tactilely manipulates and interacts with
the apparatus, instead positing a viewer
who has less control over the illusion and
is often a captive audience surrounded
by the animation. It is primarily through
their adaptation of scale that contempo-
rary zoetropes successfully elicit wonder
as visual and scientific spectacles from
their audiences today.

Keywords: zoetrope; art;
advertisement; large-scale; audience

MEREDITH A. BAK

Velké iluze:
optické hracky velkého méritka
a soucasny veédecky spektakl

Abstrakt: Zoetrop, optickd hracka
19. stoleti predvddéjici iluzi pohybu,
ozivla v riznych podobdch ve 20.
a 21. stoleti. Dnes ji nalezneme ve vy-
tvarném umeéni i reklamé a to Casto
v mnohem vétsim méfitku nez ve stoleti
predchdzejicim.  Moderni  zoetropy
uchvacuji své divdky primdrné diky
tomuto zvétSeni méfitka. Vénuji se
fadé jejich ptikladii z uméni, zdbav-
niho primyslu a reklamy a sleduji
riizné technické vipravy vedouci k jejich
zvétseni. Tyto nové apardty proménuji
vztah mezi pftistrojem a publikem,
prehodnocuji  tradicni  pojeti  jejich
uzivatele, ktery s nim zachdzel doty-
kem, a predpoklddaji naopak divika,
ktery md nad iluzi méné kontroly a je
Casto publikem, zajatym a obklopenym
touto animaci. Soucasné zoetropy jako
vizudlni a védecké spektdkly dokdzi
vzbuzovat udiv primdrné diky zméné
svého métitka.

Klicova slova: zoetrop; uméni;
reklama; velké métitko; publikum
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Introduction

In February 2009, Sony debuted a television commercial for its line of Bravia
televisions featuring an enormous zoetrope constructed in a city square in
Venaria, Northern Italy. Conceived by London-based ad agency Fallon, the
zoetrope, which is called the Bravia-Drome, is the ad’s central feature. It is
comprised of an enormous drum with a series of screens affixed around its
perimeter. Each screen displays one still image of a motion sequence, and
when a series of shutter blades whirs around the drum in front of the band
of illuminated images, they appear to come to life in smooth, fluid move-
ment. Fallon’s previous commercials for the ad campaign showcased Bravia’s
state-of-the-art color display by staging large-scale visual stunts and using
labor-intensive techniques. In one, the production crew released a quarter of
a million bouncy balls down a San Francisco street and filmed the results.
Another featured a series of environmentally friendly paint bombs attached
to the interiors and exteriors of buildings, which, when strategically deto-
nated, created a colorful visual symphony. A third commercial was created
with stop-motion animation and involved moving colorful large physical
models in an urban setting. The Bravia-Drome commercial similarly re-
mains devoted to public spectacle and display by relying upon a large-scale,
site-specific installation. Its main thrust focuses not on the Bravia televi-
sion’s color display, and instead highlights its 200hz MotionFlow technology,
which offers an unprecedentedly smooth televisual image by “filling in” the
gaps between each image frame. Because of its ability to smoothly display
rapidly changing images, it is a particularly attractive feature for watching
sporting events, and in the commercial, the Bravia-Drome features footage
of Brazilian soccer star Kaka juggling a soccer ball.

When devising a way to promote MotionFlow technology, Sony and
Fallon gained their inspiration from the zoetrope: a persistence of vision toy
first introduced in the 1830s. That Sony and Fallon used an analog technol-
ogy to showcase a new digital one is perhaps unsurprising, given that new
media technologies often bear the traces of earlier forms, which fall out of
visibility only to resurface, adapted in other related ways. As the zoetrope
resurfaced here, it had grown dramatically in scale, from a domestic table-
top toy in the nineteenth-century parlor to a gigantic public display filling
a city square in Northern Italy. The histories of media technologies are rarely
strictly linear. Despite our tendency to wrestle various technologies and
forms into neat causal chains wherein each emerging device improves upon
its predecessor in a clean narrative of technical progress, instead, technolo-
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gies always emerge unevenly across complex cultural landscapes, inspired
by, and, in turn, shaping that landscape as they come into being. It is thus
difficult to assert that this or that technology was the very “first” of its kind.
However, some superlatives are more easily or quantifiably applied, such
as proclamations of size. At ten meters in diameter and capable of speeds
reaching 50 kph, Sony’s Bravia-Drome established its place in history and
garnered international attention by being vetted as the biggest zoetrope on
record, a certification authenticated by a Guinness Book of World Records
Adjudicator in December of 2008

Figure 1: Bravia-Drome.
Source: © Neuropsychology: Sony BRAVIA-drome.jpg / Wikimedia Commons /
CC-BY- SA-3.0.

! Darren MURPH, Sony Sets Guinness World Records with BRAVIA-DROME [online]. 2005.
Available at < http://www.engadget.com/2008/12/21/sony-sets-guinness-world-record-with-
bravia-drome/> [cit. 19. 11. 2012].
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Traditionally forgotten as dead, failed, or obsolete media that merely
paved the way for more technically advanced cinematic apparatus, optical
toys, and particularly persistence of vision devices that showcase illusions of
motion have, in the past few decades, enjoyed a robust resurgence of interest
in critical, artistic, and popular circles. Much like their nineteenth-century
counterparts, the contemporary zoetrope is often celebrated as a scientific
spectacle, capable of entertaining and instructing with illusions of motion.
However, scant critical consideration has been given to the role that scale has
played in the success of contemporary zoetropes. Fine artists and advertisers
have scaled up the zoetrope, reconfiguring the relationship between viewer
and apparatus, and cultivating new models of spectatorship. The creators of
these devices use a range of strategies to make them accessible to increas-
ingly large audiences in public venues, galleries, and in video form. Close
examination of such installations challenges the traditional conception of
the audiences of these toys, positing captivated viewers in opposition to
nineteenth-century users, who were capable of manipulating these interac-
tive media themselves.

The successful afterlives of contemporary optical toys have been predi-
cated on a number of shifts. First, the context of many of these toys has
moved from the domestic to the public sphere, either into museum and gal-
lery spaces as works of art, or woven into the everyday experience of public
life in places such as the subway tunnel and city plaza. Secondly, whereas
optical toys were once mainstays of popular culture, they are now often
found across the cultural spectrum, in popular, commercial, and fine arts
contexts. Both of these shifts are inextricably linked to the transposition
of scale. Optical toys today have “gone big,” and while the perceptual and
technological principles undergirding their illusions of motion are not new,
their monumental size has necessitated a range of technical adjustments and
innovations to ensure their functional operation as large-scale apparatus.
Just as early optical toys served as parlor amusements and scientific novel-
ties, their colossal contemporary counterparts achieve equivalent status as
scientific and visual spectacles because of their commanding size.

As commercial or promotional tools, within the context of fine art, and
as public installations, large-scale contemporary optical toys have enjoyed
considerable critical attention. In their current iterations, traditional zoe-
tropic effects or illusions of motion are no longer simply conjured by the
user, but, rather, are propelled by strong motors or subway trains in motion.
The traditional slats through which the viewer peers have been replaced by
large architectural features and stroboscopic lights. With these adjustments,
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the modes of looking and models of spectatorship that these devices encour-
age have also shifted. In their new modalities, these toys move around the
user’s body, are presented to them in gallery contexts that draw them in, or
work in tandem with other mechanisms that move the viewer past them. At
a time when technologies are often praised for growing smaller, lighter, and
more mobile, the contemporary optical toy is marked not by its portability,
but rather, its status as colossal.

Philosophical toys and their users: From parlor amusement to the
animation of everyday life

In their initial contexts, optical toys that showcased illusions of motion
were designed to demonstrate and popularize persistence of vision, the
theory that if the eye was bombarded by a series of images in slightly dif-
ferent positions rapidly enough, the brain would combine them into a fluid
motion sequence. In order for this effect to work successfully, the images
would have to be shown rapidly (at least eight per second) and some kind of
shutter mechanism (often a slat between each picture) had to separate each
one, lest they blur into an indistinguishable continuum.? While persistence
of vision has subsequently been discredited as an adequate description of
how the human sensorium actually processes motion, it is still frequently
used to describe the principle mechanism behind the illusion of motion
in film, where the standard frame rate is twenty-four images per second.
The optical toys that relied upon persistence of vision for their operation
such as the thaumatrope, phenakistoscope, and zoetrope, found the most
traction as novelties for mixed-aged audiences in the middle-class parlor.
These toys, many of which were introduced in the late 1820s and early 1830s,
fell into the category of “philosophical toy,” which historian of psychology
Nicholas Wade has distinguished from a scientific instrument. Wade writes
that whereas the assignation of “instrument” might be given to any object
“used to examine natural phenomena ... philosophical toys served the dual

> A variety of frame rate ranges have been discussed in both contemporary and historical
literature. In contrast to the standard 24 frames per second for film, early literature on
persistence of vision often refers to 8 images per second as a minimum number of frames,
while Jimena Canales has identified the increment of one-tenth of a second as gaining new
import during the nineteenth century. See Jimena CANALES, A Tenth of a Second: A History.
Chicago: University of Chicago Press 2011.
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function of scientific investigation and popular amusement.” They were
prominent features in popular science literature for juveniles and amused
their users by exploiting an optical phenomenon: the ability to trick the eye
into seeing a fluid animated sequence from what was, in reality, a series of
still images.

The traditional model of spectatorship associated with such toys ad-
vanced by Jonathan Crary in his seminal work Techniques of the Observer is
fundamentally disciplinary in nature. Craryargues thatin demonstrating the
eye’s tendency to be tricked, these optical toys contributed to the formation
of a modern observer, whose subjective vision was standardized into a quan-
tifiable, predictable practice.” Departing from this Foucauldian-inspired,
predominantly disciplinary view, other scholars have introduced alternative
ways of understanding the roles that optical toys have played in cultivating
new forms of interaction with visual media. Mary Ann Doane, for example,
has challenged Crary’s reading, asserting its failure to address the rupture or
trauma that may have accompanied these toys as they exploited and revealed
the eye’s vulnerability to optical deception, while Tom Gunning’s recent
work on the thaumatrope posits a viewer who actively delighted in the toy
as it combined both visual and literary modes of representation in its use.”
The importance of Crary’s work in wresting optical toys from a purely tele-
ological history culminating in the cinema cannot be underestimated, and
has enabled subsequent scholarship to incorporate these devices into new
historical trajectories, such as Wanda Stauven’s theorization that they more
rightfully belong in a history of games and interactive media.°

Common to many of these formulations is a dual focus on the form
rather than the content of these toys, and on their interactive qualities. Us-
ers had to arrange their bodies in relation to the toy, to, for example, lean
in to peer through the zoetrope’s slots. They also maintained the ability to
manipulate the toys, to spin the drum forward and backward at varying

* Nicolas WADE, “Philosophical Instruments and Toys: Optical Devices Extending the Art of
Seeing.” Journal of the History of the Neurosciences, vol. 13, 2004, no. 1, p. 102 (102-224)

* Jonathan CRARY, Techniques of the Observer. Cambridge: MIT Press 1991, p. 17.

> Mary Ann DOANE, The Emergence of Cinematic Time: Modernity, Contingency, the Archive.
Cambridge: Harvard University Press 2002; Tom GUNNING, “Hand and Eye: Excavating
a New Technology of the Image in the Victorian Era.” Victorian Studies, vol. 54, 2012, no. 3,
pp. 495-516.

¢ See Wanda STRAUVEN, “The Observer’s Dilemma: To Touch or Not to Touch.” In:
HUHTAMO, E. - PARIKKA, J. (eds.), Media Archaeology: Approaches, Applications, and
Implications. Berkeley: University of California Press 2011, p. 148-163.
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speeds, as well as to change the animated picture strips. These toys’ cen-
tral feature was their ability to manifest a memorable effect, the illusion of
motion, rather than foreground their content. Indeed, while the makers of
some of these toys attempted to represent narrative arcs, or combined the
signifying systems of words and iconography, as Crary asserts, their most
important attribute resided in popularizing a certain understanding of
seeing as a subjective practice, through the arrangement of their formal or
material attributes. Likewise, as Nicolas Dulac and André Gaudreault have
suggested, one of the primary ways of distinguishing philosophical toys
from the cinema, instead locating them within narratives of toys, games, or
interactive media, has required emphasis on their “toy-like” qualities, such
as the ability of the user to change discs or bands, conjure moving images at
different speeds and in different directions, and in exhibiting a kind of ac-
tivity to contrast with the traditionally “passive” cinematic spectator (itself
a problematic formulation).” However, both of these features: the promotion
of form over content, and the interactive qualities of the devices, have radi-
cally been altered in the design and exhibition of contemporary large-scale
zoetropes. Although much critical interest has arisen in relation to the earli-
est instantiations of these toys, equivalently thorough consideration of their
contemporary counterparts has been scarce, and thus the importance of
scale and its attendant influence on the modes of spectatorship these devices
encourage has not been explored.

During the nineteenth century, the toy panorama offered a similarly
interactive experience for its user. In his book-length study of the panorama,
Erkki Huhtamo notes the prevalence of toy panoramas designed (or con-
structed) for domestic, which were in popular circulation the large public
panoramas after which they were modeled. The effect of “scaling down” the
panorama configured a new role for the user: “As the device became smaller,
the human grew - or at least seemed to grow — bigger.” These small versions,
Huhtamo suggests, enabled the user to play the role of the exhibitor, affording

7 See Dulac, Nicolas DULAC - André GAUDREAULT, “Circularity and Repetition at the Heart
of the Attraction: Optical Toys and the Emergence of a New Cultural Serie.” In: STRAUVEN,
W. (ed.), The Cinema of Attractions: Reloaded. Amsterdam: Amsterdam University Press 2007,
pp. 227-244. Dulac and Gaudreault’s discussion of Reynaud’s praxinoscope theatre highlights
the extent to which many early philosophical toys truly possessed “toy-like” interactive
qualities; they regard the praxinoscope theatre as less of a toy because its mechanisms of
operation are concealed from view.
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them an opportunity for engagement and control.® Although these multiple
forms of panorama coexisted alongside one another, the shift from large to
small scale is precisely the inverse of the zoetrope’s resurgence as a large-
scale, public apparatus. In contrast to the move from public amusement to
handheld gadget like those so prevalent in the contemporary mediascape,
the contemporary large-scale zoetrope represents an interesting shift from
private to public; its success is predicated on the construction of a mediated
experience over which the viewer typically maintains little control.

The critical formulations that explore the ways in which early optical
devices invited interaction from their users do not fully account for the way
that large-scale contemporary devices are meant to engage larger audiences.
As advertising and promotional tools, contemporary optical toys have relied
upon scale to prioritize their products, thus asserting not only the form of
the toy as a means of spectacle and novelty, but also prioritizing the content;
the product being advertised. Bringing what has traditionally been a domes-
tic entertainment into the public sphere necessarily involves scaling it up in
order to equivalently increase the size of the audience able to experience it.
Susan Davis has described the ways in which large-scale media advertise-
ments, what she and others have called location-based entertainment, col-
lapse distinctions between public and private spheres, resulting in a media
saturated environment that is seemingly undifferentiated from other spaces:
“Privately produced collective spaces based on and filled with familiar mass
media content can create a kind of seamless world, one in which the home
- currently devoted to extensive consumption of conglomerate culture - is
tightly knit to and continuous with the outside.” Contemporary philosophi-
cal toys, particularly those used for advertising or promotional purposes,
often punctuate public spaces or become the surfaces surrounding their
audiences as they move through space. Their large scale, then, redefines the
relationship between people and these installations, framing them as view-
ers rather than users who control the animations they see. Although these
contemporary forms are still dealing with wonder and excitement like the
nineteenth-century zoetrope, their principle element of attraction is scale,
making the illusion of motion as big as possible within these contexts.

8 Erkki HUHTAMO, Illusions in Motion: Media Archaeology of the Moving Panorama and
Related Spectacles. Cambridge: MIT Press 2013, p. 368.

° Susan G. DAVIS, “Space Jam: Media Conglomerates Build the Entertainment City.” European
Journal of Communication, vol. 14, 1999, no. 4, pp. 435-37 (435-459).
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Surfaces and towers: Scalar adaptations of shape and direction

While scale serves as a unifying quality in common among various contem-
porary philosophical toys, the particular kinds of scalar adaptations they
take are more diverse. Whereas Sony’s Bravia-Drome and other examples
are essentially gigantic versions of the traditional zoetrope, maintaining the
cyclical form of the device, other installations shift scale directionally. Devi-
ating from the form of the round drum, other zoetropic works extend in one
direction, making them particularly suitable for image sequences that do not
rely on repeatability, but instead depict a steady visual progression or short
narrative sequences. Linear zoetropes, for example, array their animated
sequences along a straight linear path, and the animations are brought to
movement not through the device’s motion, but as the viewer moves past
each screen or “frame.” The viewer is thus less in control of the motion se-
quence as it unfolds. It is fleeting and ephemeral rather than repeatable, and
it has a more defined beginning and end rather than a perpetually renewing
cycle.

One of the most prominent such installations is Bill Brand’s Masstran-
sciscope, designed and first installed in the abandoned Myrtle Avenue sub-
way station in New York City in 1980, and later restored in 2008. Comprised
of 228 hand-painted panels set behind vertical bars that act as the shutter
mechanism, the installation is found along the B and Q subway lines just as
Manhattan-based trains leave Brooklyn. Commercial advertisers have also
capitalized on the use of public transit tunnels as prime spaces for promo-
tional content. Already traditional posters, ads, backlit displays, and screen-
based content are ubiquitous on trains and in stations, but the darkness of
the subway tunnel, combined with the captive audience and movement of
the train, make such spaces ideal for animated advertisements. New York-
based company SubMedia, which specializes in linear zoetropic subway ads,
was founded in 2001. Its first advertisement was in Atlanta’s MARTA transit
system, and by 2009, the firm had installed over 40 installations in cities
around the world. Clients include companies in a variety of industries, and
the subway installations promote products ranging from films and television
shows to automobiles, airlines, and soft drinks. Since 2008, company, along
with Winnipeg-based company Sidetrack Technology, which holds the
markets in Boston and L. A., have transitioned to digital displays, enabling
content to be changed more rapidly and easily.”® Each linear zoetrope ad

' David GOETZL, “Underground Profits: Submedia’s Corrigan Tunnels For Ads.” Media
Post [online]. 2008. Available at: <http://www.mediapost.com/publications/article/92951/un
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consists of approximately two hundred individual light boxes that are three
feet square. The length of the ad’s moving image is dependent on the train’s
speed. A convincing moving image can be perceived at speeds as low as five
miles an hour, and the “resolution” or fluidity of the illusion only increases
with faster moving trains. Ads last for approximately fifteen seconds as the
train zips by."

The zoetrope’s scale both renders it ideal for serving large audiences
(particularly in areas where commuting by public transportation is more
prevalent than driving), and is striking in that it is the viewer, not the im-
ages, that are in motion (though the images appear animated as the viewer
moves past). Relying on subway trains propelling viewers along, commercial
linear zoetropes assume a captive viewer who becomes activated and en-
gaged as the ephemeral image rushes past, drawn to the backlit display by
its contrast to the surrounding darkness. The viewer has no ability to replay
or repeat the motion sequence (aside from taking the train again, which
some viewers do)."” In a moment of technological culture where images are
endlessly accessible, copyable, and retrievable, the fleeting nature of such
linear zoetropes, where images are only brought into motion by the motion
of the train, may well contribute to the effectiveness of the advertisement.
SubMedia CEO Peter Corrigan noted at least seven studies worldwide that
demonstrated audience recall rate at an average of 93%, versus an only 13%
retention rate associated with television spots.”* Such a recall rate may be
linked to a sense of urgency associated with the images, over which the
viewer has no control to review.

SubMedia’s founder, Joshua Spodek, has also installed non-commercial
zoetropic art in the New York City Subway. For example, Union Square in
Motion (2011), a linear zoetrope placed at eye level in Union Square, is a col-
laboration with students at Parsons the New School for Design." In contrast
to linear zoetropes installed along train lines, installations placed along

derground-profits-submedias-corrigan-tunnels-f.html#ixzz2FR7gjBZj> [cit. 11. 10. 2012].

" Luis M. BRILL, “Subway Advertising: Outdoor Underground.” Sign Web [online]. 2006.
Available at: http://signweb.com/content/subway-advertising-outdoor-underground# UNH
PbIUJENY [cit. 11. 10. 2012].

12 Dana FLAVELLE, “Subway Ads’ Tunnel Vision.” The Toronto Star [online]. 2006. Available
at: <http://transit.toronto.on.ca/archives/data/200604100654.shtml> [cit. 23. 10. 2012]. Fla-
velle describes riders disembarking from their train to go back and re-watch ads in Toronto.
¥ GOETZL, “Underground Profits.”

* Jen DOLL, “Union Square Subway Station Now Boasts the World‘s Largest Linear Digital
Zoetrope.” The Village Voice [online]. 2011. Available at: <http://blogs.villagevoice.com/
runninscared/2011/09/_josh_--_its_a.php> [cit. 10. 8. 2013].
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pedestrian thoroughfares function similarly to the original, hand-spun
zoetrope in that the viewer maintains a degree of control in interacting with
the illusion, able to stop, and to experience the zoetrope’s moving image
forward or backward. In scaling up the apparatus, the viewer is forced to ar-
range their entire body (rather than just their eyes) in relation to the display,
thus maintaining the same kinds of playful, interactive qualities of their
nineteenth-century counterparts. However, even such interactive linear
zoetropes represent a departure from the originals, as their site-specificity
mandates that viewers be in the public places where they are installed, and
must manipulate themselves while the apparatus remains stationery. Union
Square in Motion thus has the ability to transform commuters into partici-
pants and interactors.

Union Square
in Motion

Figure 2: Union Square in Motion.
Source: Union_Sq_Zoetrope_2. Photo by Metropolitan Transportation Authority /
Rob Wilson, September 2011, CC-BY-2.0.

Within public transit spaces, the ephemeral, site-specific nature of
linear zoetropes contributes to their status as memorable features of the
built environment. Still other contemporary zoetropes have scaled up verti-
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cally, creating impressive towers of animation. Vertically arrayed zoetropic
installations challenge the parameters of the form by building upward.
Linear zoetropes in public transit contexts are constrained by the existing
infrastructures of the systems in which they are installed (for example, the
distance of the tunnel between two stations or the length of a particular pe-
destrian walkway and the way in which foot traffic utilizes the space). Large-
scale vertical zoetropes, on the other hand, encounter physical constraints
with regard to their weight and volume, and the strength required to keep
such apparatus in motion. These objects are heavy, cumbersome, and do not
immediately lend themselves to views by large audiences simultaneously.
However, they are also often constructed with the express purpose of being
filmed, thus their status as enormous, handcrafted apparatus is maintained,
even as their animations are recorded onto screen-based media, a highly
commodifiable form.

The nineteenth-century zoetrope had to be placed squarely at the view-
er’s eye level in order to function: the viewer had to see the moving pictures
through the slotted drum, as looking from above only produces a blurred
image. The zoetrope’s common tabletop placement thus primed it for child
audiences (for whom the device was at eye level) and required adult viewers
to arrange themselves accordingly in relation to it. In contrast, large-scale
vertical zoetropes prevent a viewer from apprehending their animated se-
quences both due to their size, and often, by excluding a shutter mechanism,
spinning for a camera to capture the animation to be viewed in video form
later. The result is a unique, intricately designed physical object, both rich
with details, and also impressively large. As a singular artifact, it is still able
to reach mass audiences because it is designed to be animated through video.
The act of filming these installations is not merely documentation; rather,
the camera’s frame rate functions as the shutter mechanism that brings
these zoetropes to life.

Such is the case with the zoetrope designed to promote Temperley
London’s Spring Summer collection in 2010. New York-based transmedia
company LEGS, a member of The Milk Group, and fashion firm Temper-
ley London collaborated to design and construct a zoetrope to showcase
Temperley’s Spring/Summer collection. Construction of the zoetrope took
a month, and the video capturing its rotation, directed by Greg Brunkalla,
Georgie Greville and Geremy Jasper, showcases the animated bands in
fluid motion. The finished zoetrope is circus-themed, and is topped with
a carousel-like roof. It is twelve feet tall and boasts fifteen distinct tiers of
animation, each featuring a Temperley look. To record the motion, a camera
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was mounted on a pulley system that runs the vertical length of the instal-
lation so that each individual tier’s animation could be filmed. Although
the zoetrope was displayed alongside simultaneous projections of each loop
of animation, the animations can only be seen in the video footage, which
furnishes the shutter mechanism."”

Filmmaker and animator Jim Le Fevre also constructed a vertical
zoetrope, which was to be filmed and used in the title sequence of a Tony
Roche’s BBC docu-drama Holy Flying Circus. Le Fevre’s piece, entitled “The
Holy Flying Circus Phonotrope,” is based on his earlier experimentations
with zoetropic forms, which he has called phonotropes (early instantiations
and prototypes used record player turntables). Le Fevre, a freelancer whose
commercial work is is represented by Nexus Productions, designed the
phonotrope’s animations with the computer program 3D Studio Max, and
each individual image or frame was printed out and laser cut to be arranged
around each of a series of platters, which were constructed into a single ver-
tical tower. The final piece is over two meters tall, and requires ten seconds
from start up to achieve its standard speed, and sixteen seconds to go from
moving to stationary. When filmed, “The Holy Flying Circus Phonotrope”
showcases an impressive 90-second animated sequence, which was used as
the basis of the docu-drama’s opening credits. Integral to Le Fevre’s concept
of the phonotrope is the synchronization between the spinning apparatus
and the frame rate of the camera used to record its movement. In lieu of
traditional zoetrope slats, or even strobe lights to provide the “moment of
rest” or shutter mechanism between each individual frame, the phonotrope’s
illusion can only be seen when recorded and the frame rate.'

Both the Temperley zoetrope and Le Fevre’s Holy Flying Circus Phono-
trope address a central problem of the traditional zoetrope: the finitude of
an individual band or strip of animation, which has to be switched out and
replaced to vary the animated sequence. While the vertical zoetrope does
not fully solve such a dilemma (there are physical and material limits to
the size and scope of these installations), as a form, it nevertheless affords
the opportunity to display multiple simultaneous animated bands, which, in
these two cases, are tied thematically and offer a brief, simple narrative. By
scaling up the zoetrope’s form, these vertical installations prevent the viewer

> A Q&+A With Legs on the Temperley London Spring 2010 Zoetrope [online.] 2010. Available at:
<http://glossyinc.com/misc/legszoetrope.html> [cit. 26. 11. 2012].

' Jim LE FEVRE, Holy Flying Circus Title Sequence [online]. 2011. Available at: <http:
/Iphonotropia.blogspot.com/2011/10/jim-le-fevre-holy-flying-circus-title.html> [cit. 18. 11.
2012].
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from observing the entire animated display at once, and in the absence of
a shutter mechanism to distinguish between images or “frames,” such as ro-
tating slots or strobe lines, the spinning apparatus does not appear animated
at all. Instead, these zoetropes rely upon the video’s frame rate to function
as a shutter. These vertical zoetropes then both exploit the spectacle of their
size as they are prominently displayed in public (the Temperley zoetrope
was displayed alongside projected images of its animation; after being filmed
for the docu-drama’s title sequence, Le Fevre’s Holy Flying Circus Phono-
trope was put on display in the lobby at Nexus), while also recommitting
their animated sequences onto screen-based media, thereby reducing their
physical, colossal attributes to a two-dimensional surface that can easily be
distributed.

Figure 3: Holy Flying Circus Phonotrope.

Source: Phonotrope for Title Sequence for Hillbilly Films” ‘Holy Flying Circus’

© Fremantle Media/Hillbilly Television/Nexus Productions. In picture: Gordon
Allen & Gee Staughton assessing Phonotrope mid-build.

Vertical and linear scalar adaptations of contemporary optical toys, such
as zoetropic subway ads and enormous spinning towers covered in intricate
animations all engage the viewer not by giving them the agency to manipu-
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late the mechanisms of motion, but by offering compelling but limited views
of their animated spectacles. Linear zoetropes in public transit spaces appear
as bursts of movement in dark tunnels, then abruptly disappear. Vertical
zoetropes are unique physical objects that command awe, but which are best
seen through a camera, which both serves to animate each image sequence
as well as offers the optimum vantage point from which to view the display.
The viewer is meant to appreciate the large structure and the human ingenu-
ity that went into its construction, but is also able to enjoy its animation
through a more convenient, circulatable form of the screen-based image.
The artifactual qualities of these zoetropes also contributes to the produc-
tion of supplementary media, such as “making of” videos, which similarly
call attention to the objects’ intricacies.” Here, the spectacle of these objects’
size is just as important as the spectacle of their moving images. The flatness
of this image, along with the smooth linearity of the subway zoetrope, is
in sharp contrast to another class of large-scale philosophical toys, which
awaken multiple senses as they extend into the physical space of the viewer.

Animated objects and physical frames: Animation extruding into
everyday life

Screen-based linear zoetropes and the vertical installations that are ulti-
mately designed to produce screen-based products maintain a degree of ver-
satility or flexibility in terms of how the work can be distributed, updated,
or manipulated. SubMedia’s digital screen displays, for example, easily allow
for content to be changed or varied, while the recorded animations of the
vertical zoetropes can be shared and disseminated in as many ways as other
video or animation content. In contrast to such work, many fine artists and
entertainment companies have instead employed persistence of vision to
construct large-scale kinetic sculptures that are most prominently charac-
terized by their material presence and the permanence of their animated
forms. Artists such as Brooklyn-based Gregory Barsamian, Peter Hudson
of San Francisco, and London-based Mat Collishaw have all constructed
large-scale zoetropes comprised of series of three-dimensional sculptures
spinning on metal armatures and animated by external shutter mecha-
nisms, often strobe lights. Unlike the Bravia-Drome or commercial linear
zoetropes, which represent each animated frame or image on a single screen,

'7 For example, the making of Le Fevre’s Phonotrope is chronicled in a short video. [online].

2011. Available at: <http://vimeo.com/30833811> [cit. 10. 8. 2013].
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in these artworks, each discrete position in a motion sequence is a single,
often intricately constructed sculpture.

Scale has become a distinguishing factor in describing, understanding,
and experiencing these sculptures, and many artists who work in this me-
dium foreground scale and monumentality in their discussion of their work.
For example, Peter Hudson, whose zoetropes have appeared at Burning
Man, describes his piece Charon (2011) on his website in terms of its physical
complexity and the labor that went into creating it. Charon depicts the ferry
operator Charon (represented as a full-size skeleton) rowing across the River
Styx. In his description, Hudson highlights its specifications and the scale of
the construction process. The series of 20 skeleton sculptures (for a total of
20 “frames”) are installed as a sequence inside the rim of 34-foot tall verti-
cally mounted wheel, and at over 7 tons, the sculpture required a principle
team of 20 fabricators and artists (along with over 80 volunteers) working
cumulatively over 6 thousand hours over 6 months to complete.”® Gregory
Barsamian’s Feral Font (1996), on permanent display at the Museum of the
Moving Image in New York City, is seven feet in diameter and nine feet tall,
while Mat Collishaw’s Garden of Unearthly Delights (2009), in the collection
of New York’s Museum of Arts and Design, is six and a half feet in diameter.
All of these examples, much larger than the original zoetrope, create a new
relationship between apparatus and viewer. Hudson has curiously called his
work life-size, suggesting that such scaling up somehow puts these kinds
of sculptures into a frame of reference commensurate with the scale of the
human perceptual experience.”

Animator George Griffin has offered a formulation of what he calls
“concrete animation,” which he sees as an emerging form of contemporary
animation practice. Concrete animation, Griffin suggests, often occurs in
nontheatrical settings, such as gallery, museum, and public spaces, and con-
sists in one incarnation of “object animation which displays physical moving
objects arrested in synthetic time by strobe light or shuttering devices (both
low and high tech).”* Much like the artifactual status of vertically arrayed

'8 Peter HUDSON, Charon [online]. 2012. Available at: <http://hudzodesign.com/?p=192>
[cit. 12. 12. 2012].

' The notion of a “life-sized zoetrope” is also evoked in the eponymous short film The Life
Size Zoetrope (2007) directed by Mark Simon Hewis, in which a series of participants, each
holding a single animated frame, are filmed on a rotating amusement park ride. <http://www.
animateprojects.org/films/by_date/2007/life_size_z>

20 George GRIFFIN, “Concrete Animation.” Animation: An Interdisciplinary Journal, vol. 2,
2007, no. 3, p. 262 (259-274).
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zoetropes, Griffin highlights these sculptures’ materiality in his discussion.
For Griffin, a central feature of this work is that it often calls attention to
rather than conceals the way that the illusion of motion is produced. His
formulation also includes animated work that the user or viewer is able to
manipulate and play, such as flipbooks and mutoscope machines installed
in gallery spaces.

While he does not deal extensively with scale in his discussion, Grif-
fin describes stroboscopic and kinetic sculptures such as Barsamian’s (and,
I would add, Hudson’s) as “complex environments and contraptions which
are unwieldy, clanky, and not easily portable, designed to investigate the es-
sential mechanisms of perception in motion.”” In emphasizing materiality,
the visibility of the mechanisms of motion, and instances where users are
able to control the animation, Griffin’s conclusion is that concrete anima-
tions offer an opportunity “to return some measure of freedom and control
back to the viewer.””” Unlike many large-scale installations that are not user-
operated, such as vertical or linear zoetropes, sculptures such as Hudson's
work have the capacity to engage the onlooker as a user or manipulator of the
image. However, the kind of interaction or engagement they encourage may
have less to do with the tactile exploration associated with the traditional
zoetrope (or devices like the mutoscope), instead cultivating a different kind
of participatory network commensurate with their size. Peter Hudson’s Cha-
ron, for example, is “user-operated,” brought to motion by six pairs of users
pulling on ropes to activate the enormous wheel and synchronized strobe
light. By requiring a group of users to synchronize with one another to
operate the sculpture, the interaction is less about manipulating the illusion
(for example, the ability to spin the nineteenth-century zoetrope forward
and backward), and more about achieving a goal through teamwork. The
zoetrope's operation thus becomes a context-specific performance.

Many large-zoetropic installations displayed in gallery settings do not
offer the viewer an opportunity to tactilely interact with the sculpture. In-
stead, the use of external shutter mechanisms like strobe lights deliver an
experimental or exploratory experience to the viewer. For example, Gregory
Barsamian’s Feral Fount (1996) and Mat Collishaw’s Garden of Unearthly
Delights (2009) are displayed with a strobe light on a timer, demonstrating
the object as it appears both with and without the strobe-shutter mecha-
nism. The rotating sculpture on its armature never stops turning, though the

2 GRIFFIN, “Concrete Animation,” p. 270.

22 GRIFFIN, “Concrete Animation,” p. 273.
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viewer is able to observe it both fully animated (when the strobe light is on
and it gives the flickering illusion of objects in fluid motion) and a “behind
the scenes” look with the naked eye and no strobe light (when the sculpture
just appears as a blurry spinning armature to which many small objects are
attached). While the viewer is not actively in control of producing the illu-
sion, presenting zoetropic sculptures in environments with timed strobes
permits viewers to compare the two modes of operation. When activated, the
strobe light erases the presence of the spinning metal armature, producing
a fluid animated sequence out of physical three-dimensional objects, thereby
reconfiguring the status of animation, prompting consideration of whether
the movement is “real.” Thus, although the viewer is not directly manipulat-
ing the sculpture, as was the case with the original zoetrope, a similar set
of preoccupations emerges from these large-scale versions about how the
images are produced. Barsamian’s Artist’s Statement addresses this mode of
engagement: “The images exist in real time and viewers are able to share the
same space with them. The illusion creates a conflict between sensory infor-
mation and logic which suggests the reality of a dream.”® Such sculptures
thus raise the question of whether the motion is real or simulated, though
in their rapid rotation, they often generate a breeze or draft that the viewer
can feel on their skin, thus confirming that some form of motion is actually
taking place.

Conclusion

Although the basic perceptual principles that animated the earliest philo-
sophical toys are still at play in contemporary iterations, they are produced
in slightly different ways that enable them to serve larger audiences and
display visual spectacle on a much bigger scale. The relationship between
audience and apparatus is transformed when optical toys are scaled up; the
mechanisms for creating the illusion of motion are less frequently user-
controlled, thus producing an audience comprised not of users or interac-
tors, but of viewers. When taking scale into consideration, then, theorizing
contemporary optical toys moves away from the critical line of inquiry that
positions them within a lineage of interactive media like games, and instead
roots them in a tradition of visual and scientific spectacle.

» Gregory BARSAMIAN, Artist Statement [online]. Available at: <http://www.gregory
barsamian.com/> [cit. 26.11.2012].
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Fine artists, advertisers, and others have employed a range of creative
strategies in the design and construction of contemporary optical toys.
Replacing the slotted shutter with architectural features, strobe lights, and
the frame rate of a camera, these large zoetropes combine the elements of
individual artwork or piece of craftsmanship with the spectacle, wide reach,
and visual appeal of commercial work made for mass audiences. The result-
ing displays thus exhibit an interesting interplay between transience and
permanence. On the one hand, in their materiality and physical presence,
large-scale zoetropes are inserted into everyday public experiences in places
like subway tunnels, museum galleries, and in television commercials. On
the other hand, in their site-specificity and tendency to be displayed under
controlled conditions (such as on a timed strobe light), their illusions re-
main fleeting, and unlike many forms of new media, they cannot always be
retrieved or repeated at will by the viewer.

Contemporary adaptations of the zoetrope marshal feelings of wonder
and awe equivalent to their early precursors and invite consideration of how
their visual effects are achieved. However, their reentry into modern public
life cannot simply be understood as a resurgence of a long-dormant media
form without taking into account the importance of scale as a concept criti-
cal to their transformation and recent success. Adaptations in size, shape,
and direction have made the zoetropic form into a media spectacle in the
twentieth and twenty-first centuries, and have accordingly cultivated new
forms of spectatorship as animated displays surround, pass by, and envelop
the viewer.
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The software turn

Since the beginning of the twenty-first century, there has been an increasing
awareness among humanities scholars that software, the internal structure
and the processes performed inside a computer have remained a blind spot
in new media studies. Software had hitherto been considered a tool, a thing
that merely figures in the realm of a machine’s functionality. Now that the
bubble of newness of the new media has burst, it is clear that a systematic
and critical analysis of the functional features of new media and a recon-
sideration of them in a historical perspective and in the cultural production
context have yet to be done.'

Inside the black box

The turn to software in the discourse of new media studies has been moti-
vated by an effort to open up and to analyse the black box of the computer
from the inside. The belief now is that it is not the interface but the inner
structure and programmability of the computer that defines the medium.
Thus, the turn to software marks a shift from interface to the layers of the
new media below the surface, which mostly operate unconsciously.

The internal functional features of computers affect a broad spectrum
of cultural practices that occur through and around them. The power and
influence of computational processes over different cultural practices is even
higher because they have remained in the dark, inside the box, for a long
time. Thus, the black box of the computer must be opened and examined in
the way other cultural products and practices are analysed and interpreted.

From code to context

The paper focuses on Alan M. Turing’s concept of the universal Turing
machine (also just called the Turing machine), which is the first theoreti-
cal description of the computer program (software). The universal machine
has already captured the attention of a number of new media scholars. Ap-
proaches within software studies are represented by Friedrich Kittler and
Mathew Fuller. While Kittler deals primarily with code as the language of

! For more information on the software turn in new media studies, see: Jana HORAKOVA,
“K recepci informatiky v kontextu spole¢enskych véd: Obrat k softwaru.” In: KLIMOVA, H.
- KUZELOVA, D. - SIMA, J. - WIEDERMANN, J. - ZAK, S. (eds.), Hovory s informatiky.
Praha: Ustav informatiky AV CR v.v.i. 2011, p. 117-135.
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programming media, Fuller calls for a broader understanding of the pro-
gramming and processes that occur through the computer to link technol-
ogy with its context.

Kittler was one of the first media theorists to deal with software in the
new media studies perspective.? He considers the computer to be a descend-
ent of the typewriter and points to the symbolic and transformative power of
the universal Turing machine. In his view, while the typewriter transformed
handwriting into a chain of discrete letters of the alphabet, the computer
completed the transformation of the symbolic order by replacing letters with
a (secret) code of numbers (ciphers).> He writes:

From the Remington via the Turing machine to microelectronics, from mecha-
nization and automatization to the implementation of a writing that is only
cipher, [...] one century was enough to transfer the age-old monopoly of writing
into the omnipotence of integrated circuits. [...] All data streams flow into a state
n of Turing’s universal machine; Romanticism notwithstanding, numbers, and
figures become the key to all creatures.*

According to Kittler, the code of programming languages has become the
dominant mode of representation in the computer age.” As a result, the
historical order, based on narratives, has been replaced by the program-
mable media order, which involves/is based on the abstract, isolated, and,
in its isolation, omnipotent universe of mathematics. At the core of the
mathematic order is a seductive concept of general substitution.® Thus, the
computer can be seen as an isolated universe of symbols within which it is
possible to completely represent the world or even to replace a human with
a simulation of one.

2 Friedrich A. KITTLER, “There Is No Software.” In: KROKER, A. - KROKER, M. (eds.),
C-theory net [online]. Available at: <http://www.ctheory.net/articles.aspx?id=74> [cit. 12. 8.
2013]. Originally published as Friedrich A. KITTLER, “Es gibt keine Software.” Draculas
Vermdchtnis: Technische Schriften. Leipzig: Reclam 1993, p. 225-242.

* Friedrich A. KITTLER, Gramophone, Film, Typewriter. Stanford: Stanford University Press
1999. Originally published as Friedrich A. KITTLER, Grammophon, Film, Schreibmaschine.
Berlin: Brinkmann & Bose 1986.

Sce also Friedrich A. KITTLER, “Code (or, How You Can Write Something Differently).” In:
FULLER, M. (ed.), Software Studies: A Lexicon. Cambridge: The MIT Press 2008, p. 40-47.

* KITTLER, Gramophone, Film, Typewriter, pp. 18-19.

> KITTLER, “Code," p. 40.

¢ Wendy Hui Kyong CHUN, Programmed Visions: Software and Memory. Cambridge, MA:
MIT Press 2011.
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Mathew Fuller adopted a different perspective. His focus is the pro-
gramming and other practices that occur around and through computers. It
is his belief that in order to know more about the influence programmable
media have on our culture we must study not only the media itself, but also
the activities that occur through and around them. He writes:

Software marks another of its beginnings in Alan Turing’s desire to chart the
computable, [..] within the terms of mathematics. Computation establishes
atoy world in conformity with its axioms, but at the same time, when it becomes
software, it must, [...], come into combination with what lies outside code. [...]
And it is this paradox, the ability to mix the formalized with the more messy -
non-mathematical formalisms, linguistic, and visual objects and codes, events
occurring at every scale from the ecological to the erotic and political - which
gives computation its powerful effects, and which folds back into software in its
existence as culture.’

Software as a toy

Within the effort to make software a part of culture, there is a complemen-
tary ambition to discover new, appropriate, and often subversive method-
ologies for software studies. Wendy Chun talks metaphorically about the in
media res® perspective, referring to giving up the critical distance of general
statements in favour of close readings, microanalyses, and interpretation of
particular features and principles of computation.

This paper contributes to the software studies perspective, in which soft-
ware is seen as being part of wider cultural production and imagination and
is treated not as a tool but as a toy-concept that we can deal with playfully.
The argument is placed within and beyond the formal scientific discourse,
as well as within conscious and unconscious parts of human mind activities.
The universal machine is treated both as a self-portrait (in the sense that it
represents activities of the human mind) and as a symbol of Alan Turing’s
personal and professional life tragedy. My hypothesis is that the universal
Turing machine can be seen as a kind of compiler, which is transcoding the
bachelor machine (the symbol of the vain urge for transcendence) into the
Turing machine (the symbol of the transformation).

7 Matthew FULLER (ed.), Software Studies: A Lexicon. Cambridge, MA: MIT Press 2008,
p.5-6 (1-13).
8 CHUN, Programmed Visions.
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The universal Turing machine

Alan Turing’s universal (computing) machine (later renamed the Turing
machine) warrants special attention because it is the first theoretical expla-
nation of the stored program computer (software), which directly influenced
early thinking on the nature of computation and the modern electronic
computer’s architecture. Moreover, the supposition that Turing based the
concept of the universal machine is that any complex operation can be re-
duced to a series of simple steps described as mathematical functions (add,
subtract, multiply, etc.) is what lies at the heart of all programming.

Turing presented the concept of the universal machine for the
first time in “On Computable Numbers, with an Application to the
Entscheidungsproblem”’® He explained that the universal machine consists
of an infinitely long piece of paper comprising an infinite number of boxes
and through these a mathematical calculation, even a very complex one, can
be performed by following a series of actions based on the symbols in the
boxes. The hypothetical machine was described in the chapter Computing
Machines as follows:

The machine is supplied with a “tape” (the analogue of paper) running through
it, and divided into sections (called “squares”) each capable of bearing a “sym-
bol”. At any moment, there is just one square [...], which is “in the machine”. We
may call this square the “scanned square”. The symbol on the scanned square
may be called the “scanned symbol”. The “scanned symbol” is the only one of
which the machine is, so to speak, “directly aware”. However, [...] the machine
can effectively remember some of the symbols which it has “seen” (scanned)
previously.!

As the quotation itself implies, rhetorical figures based on analogies between
the human mind and computing machines are applied next to exact math-
ematical formulations on the paper. One more example for all:

For the present I shall only say that the justification lies in the fact that human
memory is necessarily limited. We may compare a man in the process of com-

° Alan M. TURING, “On Computable Numbers with an Application to the Entschei-
dungsproblem.” In: Proceedings of the London Mathematical Society, vol. 42, 1936, no. 2,
p. 230-265. Available online at: <http://www.cs.virginia.edu/~robins/Turing_Paper_1936.
pdf > [cit. 14. 8. 2013].

10 TURING, “On Computable Numbers,” p. 231.
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puting a real numbers to a machine, which is only capable of a finite number of
conditions."

However, the association of the universal Turing machine with man is made
not only on the level of metaphor. Explaining the machine’s operations
Turing refers to the similarities and analogies between a human’s and a com-
putational machine’s invisible functional characteristics. To enable a com-
parison and link the concept of a human to the concept of a computer, the
model and definition of man must be reduced to an “information processing
system”."” Hayles regards this reduction within Turing’s argument as a sig-
nificant contribution to the discourses of cybernetics and posthumanism.

The mechanical aesthetics of Marcel Duchamp’s seminal work The Bride
Stripped by Her Bachelors, Even (The Large Glass) enables us to compare
it with the universal Turing machine. This way we can develop thinking
in analogies between the computing machine and the exercises of the hu-
man mind to describe their similarities in such features that lie outside the
“retinal world”. Moreover, both (conceptual) apparatuses refer to the notion
of the “bachelor machine” that makes it possible to articulate the dominant
image-myth of the mechanical age that has spread through the collective
unconscious.

The bachelor machine

Marcel Duchamp coined the term bachelor machine (or machine céli-
bataire) around 1913, when he named the lower glass plate of his seminal
work The Bride Stripped by Her Bachelors, Even (1915-1923) or in short
The Large Glass. The bachelor machine referred to the realm of mechanical
components, a water paddle, scissors, a chocolate grinder, a sledge, and nine
balloon-like pods called the Malic Molds. These Malic Molds represent nine
bachelors condemned to eternal longing for the Bride that remains remote
in the upper glass plate realm.

U Ibid., p. 231.

2 Katherine N. HAYLES, How We Became Posthuman: Virtual Bodies in Cybernetics,
Literature, and Informatics. Chicago — London: University of Chicago Press 1999.

' Dieter Daniels was probably the first new media theorist to see certain resemblances
between the functional features of Turing’s computing machine and The Large Glass by Marcel
Duchamp, and elaborated this observation by using the term the bachelor machine. Dieter
DANIELS, “Duchamp: Interface: Turing: A Hypothetical Encounter between the Bachelor
Machine and the Universal Machine.” In: GRAU, O. (ed.), Media Art Histories. Cambridge,
MA: MIT Press 2007, p. 103-136.
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However, later on the bachelor machine acquired the status of a broader
concept in the art theory. Michel Carrouges appropriated the term to point
out the structural similarities between Marcel Duchamp’s The Large Glass
and different apparatuses described by writers in the second half of the nine-
teenth and the early twentieth century." For example, a punitive apparatus
described by Franz Kafka in the short story In the Penal Colony (1919), or
apparatuses designated in novels Impressions d’Afrique (1915) by Raymond
Roussel, or Le Surmadle (1915) by Alfred Jarry, and many others.

By deciding to articulate the shared structure of these apparatuses with
the term bachelor machine Carrouges pays homage to The Large Glass,
which is the only visual, and not literary, depiction of a bachelor machine
within Carrouges’s theory. According to him, all bachelor machines share
“the sexual origin of The Large Glass mechanics and their signification
of death”. They assume the form of a blueprint or a diagram made of me-
chanical and visceral structures, referring both to mechanisms that are
“unfinished, unfinishable, and incapable of operating in reality” and to
the “mental machines, the imaginary working of which suffices to produce
areal movement of the mind”. Thus, bachelor machines are usually reminis-
cent of scientific images or technical drawings, which mediate knowledge
about un-presentable and unconscious phenomena and forces. Carrouges
interpreted the bachelor machine as a concept that emerges from and refers
to the collective imagination and that thus acquires the status of the myth of
the man of the mechanical age.

The bachelor machine’s anatomy

All bachelor machines share certain structural features. They operate as
closed circuits between an upper and a lower part, within which the mes-
sage from the upper zone is inscribed upon the lower one. Each bachelor
machine consists of two overlapping mechanisms, the desiring machine
and the suffering machine. It is a kind of diagram made of two overlapping
layers, which represents the forces of the vain desire for transgression, both
towards love and death, which characterize modern man.

The desiring machine: The Large Glass’s apparatus represents the layer
of the desiring machine. It consists of two distinct realms, the realm of the
bride above and the realm of the bachelors below. There is a vertical bound-
ary between them, which makes impossible their immediate contact. The

4 Michel CARROUGES, Les Machines célibataires. Paris: Arcanes 1954.
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bachelors in the lower part are imagining and desiring the bride without any
possibility of comprehension because the mechanism of communication is
frozen into death in the glass.

The suffering machine: A torture apparatus similar in structure to The
Large Glass is found in Franz Kafka’s In the Penal Colony and represents the
layer of the suffering machine. The apparatus consists of a lower part, the
bed, and the upper part, the designer. Between them, there is a section called
a harrow, which is a piece of glass in which needles are fixed and that can
be moved up and down. The condemned man has to lie on the bed and his
offence is written into his back with the harrow. The man is not told of his
offence. He must learn it through his body, sentenced to death.

The universal machine: The universal machine shares its functional fea-
tures with other bachelor machines. It consists of two horizontally separate
realms, the upper part called the head and the lower part made of the tape.
The head scans, writes, and reads the tape according to its current state. The
writing device, in the shape of a needle, writes and erases signs according to
its program, while the tape moves back and forth, mediating communica-
tion between the upper and lower part.

The bachelor machine in the new media discourse

Dieter Daniels made a comparison of Marcel Duchamp’s The Large Glass
and Turing’s universal machine in an attempt to prove that the bachelor ma-
chine, which emerged in the world of art, can offer new, illuminating insight
into the understanding of computer-mediated communication which has
become the dominant means of communication and self-representation in
the computer age. He suggested naming the current information and com-
munication technologies “the universal bachelor machine”. This neologism
embodies his opinion that the most significant articulations of the bachelor
machine are no longer found in the world of art but in the realm of new
media, which are more and more defining and restricting the ways in which
we communicate with other people and experience the world we live in. He
wrote, “[the] bachelor machine, having started out as an artistic vision, has

turned into a way of embracing and developing technologies”.®

> Dieter DANIELS, “Duchamp: Interface: Turing: A Hypothetical Encounter between the
Bachelor Machine and the Universal Machine.” In: GRAU, O. (ed.), Media Art Histories.
Cambridge, MA: MIT Press 2007, p. 130 (103-136).
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Daniels made the most refined contribution to rethinking the bachelor
machine concept in new media theory. However, other remarkable examples
of applications of the bachelor machine concept or of analogies between
computers and The Large Glass can be found in the new media discourse.
Jean Baudrillard wrote that the bachelor machine represents the artificial in-
telligence of computers because they are unable feeling pleasure. He insisted
that this is the last difference between man and machine. “What will always
distinguish the functioning of even the most intelligent machine from man
is the ecstasy, the pleasure of functioning [...].”*¢ Sherry Turkle, focusing
on the computer user, wrote that the geeks, nerds, and hackers who spend
nights with computers live in so-called “bachelor mode”."” Roy Ascott used
an analogy between The Large Glass and the computer monitor to provide an
insightful description of the interface. He wrote that:

We see in the work known as [...] The Large Glass a field of vitreous reality in
which energy and emotions are generated from tension and interaction of male
and female, natural and artificial, human and machine. [...] Its subject is attrac-
tion [...]. As “ground”, The Large Glass has function and status anticipating that
of the computer monitor as a screen of operations — of transformations and as
the site of interaction and negotiation for meaning.'

The universal machine as a self-portrait

The following argument deals with similarities between functional features
of the universal machine and the bachelor machine as well. These two con-
cepts are treated as portrayals of the hidden (unconscious) processes that go
on beneath the computer desktop in the case of the universal machine, and
the unconscious forces inside the mind of a man in the case of the bachelor
machine.

The universal machine is seen not as a counterpart of the bachelor ma-
chine in the techno-science discourse," but as one of many articulations of

' Jean BAUDRILLARD, “Videowelt und fraktales Subjekt.” In: Ars Electronica (ed.),
Philosophie der neuen Technologien. Berlin: Merve 1989, p. 130 (113-133).

'7 Sherry TURKLE, The Second Self: Computers and the Human Spirit. New York: Simon and
Schuster 1984, p. 198.

'8 Roy ASCOTT, “Is There Love in Telematic Embrace?” In: SHANKEN, E. (ed.). Roy Ascott.
Telematic Embrace. Visionary Theories of Art, Technology, and Consciousness. Berkeley — Los
Angeles — London: University of California Press 2003, p. 235 (232-246).

¥ Cf. DANIELS, “Duchamp: Interface: Turing”.
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the bachelor machine. Thus, their relationship is not based on a dichotomy
and should rather be ideated as a kind of palimpsest, as a drawing on which
one can see at first glance the universal machine description, but upon
second glance will see the diagram of the bachelor machine emerge from
within its background.

The link between subject of Alan Turing and the concept of the universal
machine is constituted by playing with significant slips of the tongue within
scientific writings rhetoric. The genre of the universal machine image that is
going to be drawn is close to the self-portrait.

The human computer

We can ask what kind of man served Turing as the inspiration for the com-
puting machine. Turing described the man he had in mind in chapter 4,
Digital computers:

The idea behind digital computers may be explained by saying that these ma-
chines are intended to carry out any operations which could be done by a hu-
man computer. The human computer is supposed to be following fixed rules;
he has no authority to deviate from them in any detail. We may suppose that
these rules are supplied in a book, which is altered whenever he is put on to
anew job.?

Thus, the universal machine resembles a human computer, someone who is
counting all the time. It could be a bookkeeper, an accountant, or a bureau-
crat, simply someone who is “squirreling around in the back office, shuffling
through stacks of rigged paper, reading, writing, and erasing numbers in

little boxes”.?!

The freak of numbers

However, Turing points to the much better performance and accuracy of the
counting done by the universal machine than the man-computer. Thus, we
can say that the model is not merely a conscientious bureaucrat, but rather
someone who has an extraordinary memory, who is very accurate and persis-

2 Alan TURING, “Computing Machinery and Intelligence.” Mind, vol. 59, 1950, no. 236
(433-460). Available online at: <http://loebner.net/Prizef/TuringArticle.html> [cit. 12. 8.
2013].

2 Warren SACK, “Memory.” In: FULLER, M. (ed.) Software studies, p. 188 (184-193).
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tent in his counting, and who is able to solve very complicated mathematical
and logical problems. Hence, Mathew Fuller calls precursors of computers
“freaks of number”** and he refers to computers as the descendants of these
eccentric freaks or prodigies, whose talent reveals itself in the form of mono-
maniacal, enormously fast, and extremely accurate counting.”

The mathematician

We can speculate that it is almost impossible that Turing would be able
to avoid any self-reflection while describing the human mind in a state of
computing. Therefore, another possibility is to search for analogies between
the computational abilities of the universal machine and the excellent per-
formances of the mind of its inventor, Alan Turing himself.

Turing’s biographer, Andrew Hodges, suggested certain relations
between the universal machine concept, in particular the first of its two
axioms, its isolation (the second one is its completeness), and the person
Alan Turing. He wrote:

[TThe discrete state machine, communicating by teleprinter alone, was like
an ideal for his own life, in which he would like to be left alone in a room of
his own, to deal with the outside world solely by rational argument. It was the
embodiment of J. S. Mill liberal subject, concentrating upon the free will and
free speech of the individual.**

The demand for the isolation of the universal machine from the outer world
can be interpreted as a decision that belongs in the realm of the cold logic

*> Matthew FULLER, “Freaks of Number.” In: COX, G. - KRYSA, J. (eds.), Engineering
Culture: “On The Author as (Digital) Producer”. New York: Autonomedia (DATA browser 02)
2005, pp. 161-175. Available on-line: <http://www.spc.org/fuller/texts/freaks-of-number/>
[cit. 12. 8. 2013].

» Fuller noted the strange but significant structure of the book Le Calcul simplifié par les
procédés mécanique et graphique, subtitled A History and Description of Instruments and
Machines of Calculation, Tables, Abacuses and Nomograms by Maurice d’Ocagne published
in 1894. D’Ocagne included a list of individuals with exceptional counting skills into the
Introduction of a book dedicated to taxonomy of counting tools and machines. Fuller regarded
the arrangement as the inaugural moment of the computer age. He wrote: “What is interesting
though is that this list of numerical freaks appears at the beginning of a sober text on the
means of automating mathematical operations. It is as if it were something that has to be
acknowledged, marveled at, but disowned. The chemist describes the alchemists. This shudder
of recognition and of admiration passes. The thing is safely out of their clammy hands, but
the continuum between these persons and these machines is established.” Ibid., pp. 163-164.
# Andrew HODGES, Alan Turing: The Enigma of Intelligence. London: Unwin 1985, p. 425.
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of mathematics. However, Hodges’s psychological explanation of this de-
mand suggests that the rational purity of mathematical models may be just
an illusion. Instead, they should be recognized as being entwined within
human desires, fears, and hopes, as well as the human will to control and
manipulate the world.

From model to index

Taking the universal machine as a model for the human computer, a prodigy,
or a mathematician, means effacing its status as a blueprint for computa-
tional machines in favour of treating it as a model for a human. Based on
the argument establishing a link between the universal machine and (the
person of) Alan Turing, we can refer to the universal machine as a kind of
self-portrait. However, we should ask, what is the nature of the relationship
between Turing and the universal machine?

It is common to treat the relationship between the model and the
original as representation or substitution on the basis of shared features.
However, dealing with signs in this way can lead to certain misunderstands
and even mistakes. Turing discussed the risk of thinking in terms of analo-
gies between an original and a model in his paper “The Chemical Basis of
Morphogenesis*. He wrote:

[... the] mathematical model [...] will be described. This model will be a simplifi-
cation and idealization, and consequently a falsification. It is to be held that the
features retained for discussion are these of the great importance in the present
state of the knowledge.*

Turing’s words about the weak status of a model express a certain scepticism
towards a mathematical model’s ability to provide a rich enough representa-
tion of the original.

To avoid thinking in analogies between a model and an original, in
this case between the universal machine and the person Alan Turing, we
shall instead employ the speak in terms of indexical references. While in the
first part of the paper the concept of the bachelor machine was introduced
as a suitable analogy for the universal machine by listing their structural

* Alan TURING, “The Chemical Basis of Morphogenesis.” In: Philosophical Transactions of
the Royal Society of London. Series Biological Science, vol. 237, 1952, no. 641, p. 37-72. Available
online at: <http://www.jstor.org./stable/92463> [cit. 12. 8. 2013].

 Ibid., p. 38.
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similarities. In the argument below the bachelor machine will represent an
indexical relationship between the author, Turing, and the universal ma-
chine. This will enable us to interpret the relationship between the person
Alan Turing and the universal machine within the structure of the two
overlapping diagrams that the bachelor machine comprises. This kind of
relationship can help us to avoid the reductionism of a scientific model and
be more sensitive to the context or the background of the universal machine.
With this approach we can show that the universal Turing machine is both
the result of a brilliant exercise in mathematical logic and an index of the
person Alan Turing, the conscious and unconscious parts of his desires and
will. We could say that below the universal machine will be subjected to
a kind of x-ray examination to expose the hidden layers of unconscious and
(deleted) embodied experience.

The universal Turing machine on the dissecting table
Dissecting table

Carrouges described the bachelor machine as a “fantastic image that trans-
forms love into the technique of death” that is first of all an “improbable
machine”, and said that “the determinant structure of these unlikely looking
machines is based on mathematics”* In the effort to explain the basic prin-
ciples shared by all bachelor machines, he pointed to its simpler precursor,

Lautréamont’s formula from Le Chants de Maldoror (1869, Chant VI):

He is beautiful [...] like the chance meeting of a sewing machine and an um-
brella on the dissecting table.?®

Carrouges turns the interpreter’s attention away from the heterogeneous
setting created by the umbrella as a male symbol and the sewing machine
as a female symbol to a third object in the background of the image, the
dissecting table. The dissecting table does not figure among the bachelor
machine’s mechanical and sexual components. However, its importance for
understanding the bachelor machine is crucial.

¥ Michel CARROUGES, “Istruzione per Luso / Instructions for Use.” In: CLAIR, J. -
SZEEMANN, H. (eds.). Le macchine celibi / The Bachelor Machines. Catalogue La Biennale di
Venezia. Venice: Alfieri Edizioni d’Arte 1975, p. 21 (21-49).

2 Jbid. p. 22.
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[The dissecting table] represents a specific function arising out of the system
of the two ensembles. Instead of love bed, signifying union and love, the
dissecting-table expresses the bachelor machine’s specific function, which is
solitude and death.”

The principal importance of the background, which unites the bachelor
machine’s components into one system, is confirmed in Marcel Duchamp’s
response to the letter sent to him by Carrouges, in which he explained the
concept of the bachelor machine on the basis of the correspondence between
The Large Glass and Franz Kafka’s short novels Metamorphosis and In the Pe-
nal Colony. Even though Duchamp expressed doubts about using a method
based on searching for structural analogies between the upper and the lower
part of The Large Glass and, for example, between the sewing machine and
the umbrella in Les Chantes de Maldoror, he appreciated the analogy be-
tween the transparent glass plates and the dissecting table. He wrote:

6 Feb. 1950

My dear Carrouges,

[.]

I can tell you that the introduction of the ground theme explaining or provok-
ing certain ‘acts’ of the Mariée and the bachelors, never came into my mind
- but it is likely that my ancestors made me “speak” like them [...].

Celibately yours,

Marcel Duchamp*®

The Turing test

Analogically to the transparent glass plates of The Large Glass, the cru-
cial role of the background in the universal Turing machine setting is played
by the imitation game of the Turing test. Turing explains the rules of the
game as follows:

The new form of the problem can be described in terms of a game which we
call the “imitation game.” It is played with three people, a man (A), a woman
(B), and an interrogator (C) who may be of either sex. The interrogator stays in

2 Ibid.

% Jean CLAIR - Harald SZEEMANN, Le macchine celibi / The Bachelor Machines, catalogue
La Biennale di Venezia. Venice: Alfieri Edizioni d’Arte 1975, p. 49. Available online at: <http://
www.scribd.com/doc/46775310/ The-Bachelor-Machines> [cit. 12. 8. 2013].
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aroom apart from the other two. The object of the game for the interrogator is
to determine which of the other two is the man and which is the woman.*

In the second round of the game, one player is replaced by a machine. Turing
asks:

[..] “What will happen when a machine takes the part of A in this game?” Will
the interrogator decide wrongly as often when the game is played like this as he
does when the game is played between a man and a woman? These questions
replace our original, “Can machines think?”.*

However, it is not the rules for the players’ actions that plays the crucial
role in the experiment but rather the arrangement of Turing test’s based on
remote, mediated communication. Turing described this as follows:

[..] the answers should be written, or better still, typewritten. The ideal ar-
rangement is to have a teleprinter communicating between the two rooms.
Alternatively the questions and answers can be repeated by an intermediary.
[..] The new problem has the advantage of drawing a fairly sharp line between
the physical and the intellectual capacities of a man.*

The magic trick

Katherine N. Hayles has noted the importance of the setting in which Tu-
ring’s imitation game takes place. She writes:

Like all good magic tricks, the test relies on getting you to accept at an early
stage assumptions that will determine how you interpret what you see later. The
important intervention comes not when you try to determine which is a man,
the woman, or the machine. Rather, the important intervention comes much
earlier, when the test puts you into a cybernetic system in which represented
bodies are joined with enacted bodies through mutating and flexible machine
interfaces.*

The Turing test was intended to serve as a means of eliminating the body
from the definition of man. Thus it was possible to reduce man to an in-

' TURING, “Computing Machinery and Intelligence,” p. 433.
% Ibid., p. 433.

% Ibid., p. 433.

3 HAYLES, How We Became Posthuman, p. xiii.
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formation processing system and intelligence to the “ability to manipulate
formal symbols rather than enaction in the human life-world”.>* While in
the first round, the game deals with the performativity of gender, in the
second one, it deals with the performativity of intelligence. This way, Turing
was able to make his audience/readers accept the comparison and the hy-
pothetical intersubstitutability of a human’s and a computational machine’s
intelligences. Hayles wrote that: “[I]n the push to achieve machines that can
think, researchers performed again and again the erasure of embodiment at
the heart of the Turing test.”*

It is significant that Hayles highlighted the ritual and performative
quality of the Turing test in the introductory chapter of her book How We
Became Posthuman.” She saw in the imitation game “the inaugural moment
of the computer age”, for it erased the embodied experience from the model
of human and established a close circuit of references between human and
machine within a mediated environment. According to Hayles, the Turing
test proved that:

[T]the overlay between the enacted and the represented bodies is no longer
a natural inevitably but a contingent production, mediated by technology that
has become so entwined with the production of identity that it can no longer
meaningfully be separated from the human subject.

The Turing test’s setting of mediated communication, as well as the
transparent glass plates of The Large Glass, or the dissecting table in Les
Chants de Maldoror are just different examples of the background which
unites the mechanical and sexual components of bachelor machines to trig-
ger their meaning production. It is as though the imitation game of the Tu-
ring test were taking place on the “dissecting table”, where a man is divided
into a body and a mind to be transposed onto the level of their symbolic
representations. The magic trick of the Turing test allows a human or a ma-
chine to be judged by the interrogator on the basis of the communication
established through symbolic exchange and on intellectual arguments only.

However, Turing learned first-hand during his judicial proceeding that
neither a typewriter nor a computer interface could protect him if he breaks

 Ibid., p. xi.
3 Ibid., p. xi.
3 Ibid.

3 Ibid., p. xiii.
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the laws of the society he lives in. The sentence for his “crime” was inscribed
deep in his body by his hormonal treatment.

Alan, the Bachelor machine

Alan Mathison Turing was born on 23 June 1912 in London in the district of
Paddington, and he died on 7 June 1954 in Winslow in Cheshire. He was an
outstanding mathematician, logician, cryptanalyst, and computer scientist.
His homosexuality resulted in a criminal prosecution against him in 1952,
when homosexual acts were still illegal in the United Kingdom.* He was
arrested, convicted of homosexuality, and put on trial for “acts of gross inde-
cency” between adult men. To avoid imprisonment, Turing agreed to submit
to a one-year course of oestrogen therapy. In other words, he underwent
a chemical castration. The treatment caused gynecomastia as a side effect.
However, the sentence he was subjected to also had other side effects. He was
excluded from all government research projects owing to a loss of confidence
in him and his unclean criminal record. Two years later, in 1954, he commit-
ted suicide by eating an apple laced with cyanide.*

Coming out of “the toy world”

The Turing test’s magic power, which lies in its ability to change someone’s
identity (a man into a woman or a man into a machine) within the setting
of the imitation game, was re-enacted by Duchamp and Turing themselves
later when their work on their bachelor machines was done. In this sense, it
was as though The Large Glass and the universal Turing machine were just
blueprints or sketches for further embodiments of the invisible forces whose
traces maps the bachelor machine diagram.

Subsequently, Marcel Duchamp playfully dealt with performativity of
a gender identity on his famous transvestite photographs made by Man Ray,
which show his alter ego Rrose Sélavy. Alan Turing wrote later on “On the
Chemical Basis of Morphogenesis™', his prophetic contribution to the math-

% The law was not repealed until 1967.

40 Turing’s biographers, Hodges and Leavitt, suggested that Turin’s death was the re-enactment
of a scene from his favourite film Snow White (Walt Disney, 1937). Andrew HODGES, Alan
Turing: The Enigma of Intelligence. London: Unwin 1985; David, LEAVITT, The Man Who
Knew Too Much: Alan Turing and the Invention of the Computer. New York — London: W. W.
Norton & Co. 2006.

1 TURING, “On The Chemical Basis of Morphogenesis.”

285

Teorie védy 2013-2 - text.indd 285 @ 11.9.2014 9:30:38



Jana Horakova

ematical biology. He wrote the paper at the same year when he underwent
his judicial proceeding, which ended with condemnation to the hormonal
treatment of his homosexuality.

Both, Duchamp and Turing, had undergone similar development in
their interests from mechanic arrangements to organic matters. While Du-
champ had focused on the optical effects, which can unsettle our faith into
empirical experience, thus he remained on the surface of things. Turing’s
affair with the organic matter was much more deep-seated, for he not only
contributed to the mathematical biology, but he underwent the substantial
body transformation during the hormonal therapy, and he committed sui-
cide just two years later.

Within these regrettable events, he underwent transformation from the
male to female body, and from the life to the death. Turing made coming
out of the toy world of representation (the metaphor fits the world of both
art and mathematics) and entered into the embodied, physical experience of
becoming someone else.

It can be said that Turing performed the perfect magic trick of the Turing
test for it was not a trick or an illusion.*> Unlike Duchamp, his transforma-
tion occurred, literally, within his own body. Thus, he should be recognized
as not only the father of modern computing but also the first post-human,
the “new mutant”,*’ in the radical sense of the word.

Epilogue

Turing’s mathematical hypotheses concerning the universal machine and
the Turing test failed in practice. The personal tragedy of Alan Turing proved
that the universal machine’s axioms, its isolation and completeness, can
work within the clean laboratory of theory only, but cannot be accomplished
once the universal machine acquires material form, for example, the form
of a personal computer, and becomes part of culture. However, we can say
that Turing won the hypothetical competition between him and the other
magician, Duchamp, in terms of the magic of transformation. Moreover,
he became aware of the illusion of his conviction that scientific discourse
evolves within the logic of scientific discourse. He feared that the sentence
he had to face in his private life would affect the way his professional work is

42 See the film The Prestige (2006).

# Leslie FIEDLER, “The New Mutants.” In: Collected Essays of Leslie Fiedler. 2nd vol. New
York: Stein and Day 1965, pp. 392-400. Available online at: <.http://www.texaschapbookpress.
com/newmutants0l.htm > [cit. 12. 8. 2013].
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treated by scientific society. He expressed his apprehensions in a syllogism at
the close of a letter to his friend Norman Routledge.

Turing believes machines think
Turing lies with men

Therefore machines cannot think.
Yours in distress,

Alan*

Turing’s contributions to computer science and his influence on disci-
plines like artificial intelligence and advanced robotics are enormous. How-
ever, his personal tragedy was not discussed in public for a long time. Not
until 10 September 2009, when, following an internet campaign for Turing,
British Prime Minister Gordon Brown made an official public apology on
behalf of the British government for “the appalling way he was treated”.

Meanwhile, Turing’s chemically crippled body has worked like an ar-
chetype, in the deep layers of the discourse of computer culture, sublimated
in Turing’s writings, and interpreted as a logical slip.** Turing, the man, the
numbers freak, the excellent (human) computer, was for a long time erased
from the history of computing, and substituted by the universal machine,
referred to in short, but significantly, as the Turing machine.

To add the universal machine to the list of bachelor machines is a gesture
of transposition from the realm of mathematics to the realm of culture, from
the realm of pure logic to the realm of self-expression. By treat the universal
machine as the bachelor machine the unconscious, the sublimated “personal
obsessions™¢ that cannot be excluded from the realm of science are made

4 LEAVITT, The Man Who Knew Too Much, p. 5.

** Hodges interprets Turing’s inclusion of gender in the imitation game of the Turing test as
a “red herring”. He wrote that the passage of the argument “was not expressed with perfect
lucidity. The whole point of this game was that a successful imitation of a woman’s responses
by a man would not prove anything. Gender depended on facts which were not reducible to
sequences of symbols.” HODGES, The Enigma of Intelligence, p. 415.

¢ Curator Harald Szeemann revisited and expanded Carrouges’ argument in 1975, when he
organized exhibition inspired by Duchamp’s The Large Glass entitled The Bachelor Machines.
The exhibition belongs to the series of his exhibitions on personal obsessions. His attempt
was to visualize the myth, thus he displayed fabricated full-scale models of different bachelor
machines, including the torture and execution device, which Kafka described in In the Penal
Colony at the exhibition. Szeemann interpreted the bachelor machine in a later interview:
“It had to do with a belief in eternal energy flow as a way to avoid death, as an erotic of life:
the bachelor as rebel-model, as antiprocreation.” Hans OBRIST, A Brief History of Curating.
Ostrava: Ringier Print 2008, p. 92-93.
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visible. Paradoxically, from this point of view, the universal machine loses
its uniqueness as the foundation of individual genius, and it becomes part of
the many articulations of the bachelor machine myth. This way the univer-
sal machine becomes part of general cultural production and its significance
penetrate far and deep into our culture.
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»How is it possible to come to massively produce a desire to create, a collective
generosity, by means of the tenacity, the intelligence and the sensibility proper
to arts and sciences.”

Félix Guattari

“The plasticity of time is inscribed in the brain.”
Catherine Malabou

Introduction

This paper examines the role of philosophical concepts as vehicles for
knowledge production in relation to an artwork which combines recent sci-
entific (neurophysiological and physical) developments into the implemen-
tation of new sonic experiences (The Fragmented Orchestra by Jane Grant,
John Matthias and Nick Ryan). The interest in this work arises from the
fact that in it scientific, technical, sonic and visual forms of experience (and
not only given results) intrinsically contribute to the emergence of a non-
reductionist dimension of aesthetic expression. In this frame, the role of the
philosophical concept as toy becomes that of examining the artworks along
their complex compositional procedures, in order to extract and transpose
the operative conditions of art towards more general questions concerning
collective sensibility. That is if, as it will be shown, The Fragmented Orchestra
creates the conditions for transposing a physical model' from the realm of
neurophysiology towards the aesthetic one in terms of a procedure of de-
and recomposition of sonic occasions, the task of philosophical tools will be
that of transferring the operative field of scientifico-aesthetic construction
proper to the artwork towards the aesthetico-political question of emergence
of collective sensibility.

The method adopted here is what Muriel Combes following the thought
of Gilbert Simondon defines as “rigorous analogy”™. Rigorous analogy dis-
misses both the use of visual and linguistic metaphors, as well as the struc-
tural transfer of logical conditions from one epistemic domain to another. It
is a question of avoiding any form of reductionist similarity deriving from
the transposition of elements of knowledge conceived as being ,already

' Eugene IZHIKEVICH - Joe A. GALLY - Gerald M. EDELMAN. “Spike-Timing Dynamics
of Neuronal Groups.” Cerebral Cortex, vol. 14, 2004, pp. 933-944.

2 Muriel COMBES, Gilbert Simondon and the Philosophy of the Transindividual. Cambridge,
MA: MIT Press 2012, p. 10.
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there“ that is, independently from the study of their formation. Rather than
transferring the whole logical structure of what is already known and taken
for granted, the emphasis is set onto the problem of re-materialization of
the logical operations pertaining to an established epistemological domain
within the realm of a new productive dimension.

The idea of rigorous analogy is intimately related to the concept of
individuation, which is understood as the operation leading towards the
constitution of individuals, that is generic beings. What is significant to
the current inquiry, is that individuation intimately relates the ontological
operation of constitution of beings to the epistemological one concerning
the creation of knowledge. The “rigour” of analogy derives explicitly from
conceiving the relation between being and knowledge not in terms of their
resultant conditions, i.e. the appearances they might take, but of the opera-
tions they are both traversing. According to this approach, analogy becomes
a matter of “squaring”,® that is of assigning another dimension of power to
the intensity of the original discovery. Squaring emphasizes the fact, that it
is not only the question of establishing a relation between different forma-
tions of knowledge and of beings, but that the relation has to be conceived in
terms of a relation of relation: what gets transferred is not only a particular
result deriving from specific procedures of knowledge production, but the
structural logic determining the modality of individuation in a particular
case. Furthermore, because of the tight relation between being and knowl-
edge, the idea of squaring does not only refer to the relational character of
a mathematical operation, but acquires the status of a “physical paradigm”,*
inasmuch as the operation allowing to extract the genetic conditions of
emergence, is always bound to the material conditions determining the
specificity of each case. Muriel Combes observes that the explicit reference
to physics is “a matter of pinpointing the epistemological role™ played by
the notion of the individual; that is, emphasis is set upon the tight relation
between being in its material development, and the operative dimension of
knowledge, which it comes both to acquire and to express.

Given these premises, I will proceed in the following way: first, I will
describe The Fragmented Orchestra in terms of its aesthetic recomposition of
physical and neurophysiological zones of intensity; I will subsequently in-
troduce philosophical concepts such as disparation and individuation; next,

3 Ibid., p. 11.
“ Ibid., p. 12.
5 Ibid., p. 13.
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I will relate the heterogeneous dimensions of the artwork and that of the
concepts by means of the operative dimension of “rigorous analogy”. Last,
I will address the role of theoretical concepts as toys by examining the field
of problematic tension unfolding between arts and science and philosophy,
and addressing issues of epistemic creation and collective sensibility.

First Squaring: The “tiny brain” as a device of sonic de- and
re-composition

The Fragmented Orchestra by Jane Grant, John Matthias and Nick Ryan,
interrelates visual, scientific and sonic dimensions into complex patters of
de- and re-composition.

These disparate aesthetic compounds are orchestrated together by
means of transferring in the realm of aesthetics the operative conditions
of a mathematical model currently implemented in brain research. This
model®, accounts for a quantitative description of the electrical activity
of single neuronal cells in the brain area called cerebral cortex. This thin
section comprising the outermost neuronal layers below the scull, function-
ally accounts for the area where lower information deriving from specific
internal components gets reshaped into the formation of wider and more
complex patterns of association. It is the locus where sensory and motor
information is combined and integrated with the cognitive processing of
thinking and language. In more general terms, and this is important for
the argumentative line which follows, the cerebral cortex accounts for the
straightforward relation between levels of perceptual experience and pro-
cesses of abstract composition.

By transposing the functional conditions of mathematics from brain sci-
ence into the realm of art, The Fragmented Orchestra “squares” - in Muriel
Combes terminology - the activity of small portions of the cerebral cortex: it
artificially reconstructs their dynamics into sonic and visual aesthetic traits.

Significantly, the artificial reconstruction of a small part of cerebral
cortex, is not a metaphor of the activity of the human brain. “Squaring”
as will be shown, means here to reconstruct another cerebral cortex which
aesthetically modulates and recombines specific levels of expressive and
perceptual experience with forms of abstract reduction (the aesthetic action
of the involved algorithm).

¢ IZHIKEVICH - GALLY - EDELMAN, “Spike-Timing Dynamics of Neuronal Groups.”
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The work was widely installed across UK between December 2008 and
February 2009. It consisted of 24 fixed geographical locations, including
FACT Gallery, Liverpool, University of Plymouth, Landscove Primary
School, Devon, The National Portrait Gallery, London, Millennium Sta-
dium, Cardiff and Kielder Observatory, Northumberland. At each of the
locations, a ‘soundbox’ was installed, which consisted of a microphone,
a small computer connected to the internet and a Feonic “drive”, a device
which transmits audio through resonating architectural surfaces.”

These sounds were transmitted across the internet and were microgran-
uled trough the activity of an artificially reconstructed 24 neuron “tiny cer-
ebral cortex” situated in the FACT Gallery in Liverpool. The activity of the
cortex was complexified by the introduction of two further computational
elements responsible for the interconnection between the activity of single
neurons and thus accounting for the creation of the patterns of association
which the cerebral cortex is responsible for. Spatial delays in the informa-
tion propagation between neurons were included, which cause a shift delay
in the interconnection between sounds. The time-difference of the arrival
of heterogeneous sounds to the “tiny cortex”, was registered by another
algorithmic component, the so called “Spike Timing dependent Plasticity”
which accounts for a modulation of the connection strength between the
single neurons, and thus for a reconfiguration of the whole sonic event with-
out erasing the singular specificity of each sonic occasion related to one of
the disparate locations. Furthermore, the activity of each artificial neuron
dissolved the incoming sound into sound grains thus adding a further level
of complexity to the whole design, but doing that trough subtle processes of
dephasing and decomposition.

While in the gallery, “the audience, weaving their way through the
space, was able to hear the live composition as a whole and listen to each of
the sites individually™, the artificial brain also accounted for sending back
from the gallery sounds to each of the sites scattered in the UK. The public
in the gallery was thus not only invited to listen, but also to compose the
work by moving through the space, and to take notice of the effects of this
composition on an internet site which registered what was happening on
each of the heterogeneous geographical places:

7 Jane GRANT - John MATTHIAS, “Shifting Topographies: Sound and the Fragmented
Orchestra.” In: RUGG J. - CRAIG M. (eds.), Spatialities: The Geographies of Art and
Architecture. Bristol: Intellect 2011, p. 50 (50-63).

8 GRANT - MATTHIAS, “Shifting Topographies: Sound and the Fragmented Orchestra,”
p.- 5L
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The sounds of The Fragmented Orchestra will vary according to loca-
tion; wind over Black Fell, inner city traffic, chanting from sports stadia and
the chatter of migrating birds arriving for the winter will be combined with
incidental and performed sounds from members of the public.’

The artificial cortex becomes a machine in terms which get close to the
definition given by Deleuze and Guattari'’: according to them machines are
not to be confused with some predetermined structure, but they constitute
the mechanisms for creating immanent and transformative relations within
the realm of specific concrete constellations. In the case of the fragmented
Orchestra, the machine consists in the connection between a layered spatio-
temporal dimension which is on one side extended physically (across UK) but
whose spatiality solely accounts for the transmission of a non predetermined
sonic temporal sequence: "Occasionally, huge sonic ‘waves’ filled the gallery
with sound, whilst at other times, smaller more discrete events occurred
which had to be listened more intently.”"" This macroscopic cartography is
further connected to the microscopic spatiotemporal patterns in the brain of
the listeners/actors. There, the interplay between the spatial distribution of
neurons and the evolution of their firings accounts (among other things), for
the possibility of the formation of new neuronal junctions (synapses) from
a different experience of sensation.

The machinic function of the artificial cortex, can be now understood
more clearly within the realm of the complex relation between the macro-
scopic geographical dimension and the microphysics of brain activity of the
listener. The “tiny cortex” relates the heterogeneic dimensions of disparate
sounds and neuronal activity, but does this by means of a twofold disjunc-
tion. Grant and Matthias insist that the reconstructed brain cannot generate
new sound but instead it is “the noise in the system [which] keeps the model
buoyant and allows to self generate events from previous stimuli”.'” The oc-

° Jane GRANT - John MATTHIAS - Nick RYAN, “The Fragmented Orchestra - About the
Project” [online]. 2008. Available at: <http://thefragmentedorchestra.com/about/> [cit. 31. 1.
2013].

1 Gilles DELEUZE - Felix GUATTARI, A Thousand Plateaus: Capitalism and Schizophrenia.
Minneapolis - London: University of Minnesota Press 1987, p. 510-511

" GRANT - MATTHIAS, “Shifting Topographies: Sound and the Fragmented Orchestra,”
p. 5L

12 Tbid., p. 60. See also: Jane GRANT - John MATTHIAS - Tim HODGSON - Eduardo
MIRANDA, “Hearing Thinking.” Lecture Notes in Computer Science, vol. 5484, 2009, p. 237
(234-240); John MATTHIAS - Jane GRANT - Nick RYAN, “The Fragmented Orchestra.” In:
MIAH, A. (ed.), Human Futures: Art in an Age of Uncertainty. Liverpool: FACT - Liverpool
University Press 2008, p. 73 (71-75).
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currence of this endogenous activity is not a side effect but goes along with
“the central artistic aim” of the project, which is “to affect the rupturing of
the boundaries between the sensed and the action, removing the sensed and
the sensory part of the “self”."* This makes the “tiny cortex” a sonic instru-
ment of its own, its sound being created by a mathematical modelling of
the neurophysiological property of synaptic plasticity. The implementation
of this property via mathematical algorithm, accounts for the fact that the
microscopic sonic events produced by the firings of each neuron, are encour-
aged by the enhancement of a wider range of interneuronal connections."
That is, sonic events are on one side the expression of singular nervous cell
activities but at the same time it is those accounting for the construction
of interrelation patterns between neurons. And furthermore, the aesthetic
significance of the tiny cortex arises as we have seen from a will to create
sensory disconnections, and on the other side it is the machine relating
geographically distant sounds and brain activities. What are the aesthetic
and philosophical inferences of this artistic strategy? Can this machinic
(definire) device be translated into an appropriate terminology in order to
engage with the aesthetic (or aesthetico-political) question of emergence of
collective sensibility?

I address these questions by introducing another artificial entity: the
Simondonian and Deleuzian concepts of disparity and individuation. The
idea is to open a problematic field between the aesthetic dimension of The
Fragmented Orchestra and the conceptual lenses of philosophy. I will then
show that when entering in relation with the artwork, the concepts become
‘toys’, inasmuch as they acquire the function of clinical evaluation of a work
of art. This means that philosophy does not account for a judgement “in
terms of transcendent or universal criteria”,’” but examines how the con-
ditions of “formation of new blocks of sensation”,' concur to the creation
of a new aesthetic world (or, more specifically in this case, a new aesthetic
brain). What is furthermore important to stress out, is that the “toy” does
not exist as a pre-given entity since the beginning. Rather, it gets constructed

¥ GRANT - MATTHIAS - HODGSON - MIRANDA, “Hearing Thinking,” p. 234.

4 Daniel JONES - Jane GRANT - John MATTHIAS - Tim HODGSON - Nick RYAN -
Nicholas OUTRAM “The Fragmented Orchestra.” Proceedings of the International Conference
on New Interfaces for Musical Expression, vol. 9, 2009, p. 299 (297-302).

!> Daniel W. SMITH, ““A Life of Pure Immanence’: Deleuze’s ‘Critique Et Clinique’ Project.” In:
DELEUZE, G., Essays Critical And Clinical. Minneapolis — London: University of Minnesota
Press 1997, p. liii (i-lvi).

' Ibid., p. lii.
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in the very process of operative tension with the aesthetic realm. Con-
struction doesn’t mean to “correct” or to change the intrinsic conceptual
meaning of philosophical theories, which are de facto already at hand. At
the contrary, it means to precisely investigate their movements, strategies
and expressions of thought, and to inflect (i.e. differentially deviate) them
towards the engagement with distant matters of concern. It means to cre-
ate what Alberto Toscano defines as “a local resolution of disparation, the
invention of a compatibility between heterogeneous domains and demands:
an ‘emergence produced by asymmetrical captures correlated in time’”"

Out of this perspective, it can be seen that The Fragmented Orchestra
provides the perfectly matching “artistic matter” to the conceptual move I'm
interested to follow. First, because it is in itself an expression of the necessity
of combining elements of knowledge deriving form heterogeneous episte-
mologies (that is from physical, neurophysiological, musical and visual art
problems), necessity which is reflected by the different backgrounds of the
involved actors (the artist Jane Grant, the physicist, musician and composer
John Matthias, and the composer Nick Ryan)." Second and more significantly,
because it has brilliantly resolved the tension between the heterogeneities at
stake (in the creation of the “tiny brain”, to resume it in synthesis)."

The question that now opens up, is how the “tiny cortex” qua resolved
artistic disparation, can enact further fields of problematic tension, that is to
produce the conditions for other problematic fields between heterogeneous
entities to emerge. In order to address this issue, I introduce the philosophi-
cal concepts relevant to this realm, in terms of a brief geneaological intro-
duction and an analysis of their unfoldings in the thought of Simondon and
Deleuze. Disparity and individuation are relevant inasmuch they constitute
the conceptual entities enabling to state the issue of problematic tension
from a theoretical point of view.

'7 Alberto TOSCANO, The Theatre of Production: Philosophy and Individuation Between Kant
and Deleuze. Basingstroke: Palgrave Macmillan 2006, p. 149.

" MATTHIAS - GRANT - RYAN, “The Fragmented Orchestra - About the Project.”

¥ In this regard it is significant to note that the Fragmented Orchestra was awarded with
the PRS Foundation New Music Award Prize, recognition being “the most financially
prestigious for new music in the UK and [having] been likened to the Turner Prize for music.”
(MATTHIAS - GRANT - RYAN, “The Fragmented Orchestra - About the Project]). However
it is symptomatic that despite this prestigious recognition there is barely any theoretical essays
engaging with it. This is related to the fact that more traditional (art) theory approaches are
unable to grasp the fundamental heterogeneity at the basis of the work.
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Philosophical concepts: The emergence of dramatization.

The concept of disparity was coined by the French Epistemologist Gilbert Si-
mondon in the late fifties. Simondon has used this term in order to indicate
the tension between different energetic levels as the motor leading towards,
what he calls, a process of individuation. The concept of individuation is
introduced in order to describe the active element in the emergence and
becoming of an individual entity. It opens an important philosophical shift:
the individual (i.e. the being, any kind of individuated entity), is taken under
consideration not from the point of view of its full constitution, but from its
genesis. And even more important, the genesis is not inquired from a move
a posteriori that is, moving from the perspective of an already constituted
individual towards the inquiry of its genetic becoming. Rather, individua-
tion describes the process of becoming individual as such.

To set the focus onto a process, onto something that necessarily entails
a level of indeterminacy, does not mean that the content becomes vague.
Quite the contrary. Simondon’s inquiry regards the determination of pre-
cise conditions which are both generative of the process and allow for its
sustainability. Brian Massumi® calls them “enabling constraints”. Enabling
constraints can be seen as juncture knots in order to allow for the onset
of processes of metastable resonance. Processes of resonance, Simondon
explains, significantly involve an exchange between already constituted be-
ings, but within a systematics which is not yet fully individuated. The yet
individuated part accounts for the ability and the means to produce the
exchange, the not yet individuated part, constitutes the “elbow room” which
gives space for the occurrence of novelty, that is, allows for the emergence
of information which has not yet come to constitution. The dimension of
indetermination allowing both for the openness, but also for the potential
of novelty, constitutes the dimension of metastability. Thinking in terms of
resonant metastability within the specifics of this field allows to open a space
for both science and arts to be grasped in the dimension of their operative
emergence.

It was Gilles Deleuze who rapidly picked up Simondon’s notion of dis-
parity and individuation. The fifth chapter of his 1968 ontological treatise
“Difference and Repetition”, starts with the concept of disparity borrowed
from Simondon. In the reading proposed by Deleuze, disparation does not
only connect to different energetic levels but also to the Leibnizian theory of

? Brian MASSUMI, Semblance and Event: Activist Philosophy and the Occurrent Arts.
Cambridge, MA: MIT Press 2011, p. 115.
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differential calculus. Significantly, this move allows for the inclusion of the
abstract operative dimension of variables.

Disparation in Deleuze’s understanding stands for an infinitesimal dif-
ference of intensity. It is conceived as a “difference operator” enacting both
the occurrence of visible phenomena and the production of its complex sur-
rounding relations. It is this operational shift, what allows individuation to
become performative.

Deleuze understands this performative moment in terms of “dramati-
zation”. It is at the level of infinity, Deleuze explains, that the intensity of
disparity becomes indistinguishable from its extensity i.e. from its more
proper physical and sensuous qualities. It is in this way that heterogene-
ous elements are not only able to emerge, but also to acquire a performative
character, as its very constitution accounts at the same time for the creation
of new relations, of new channels of deep communication. In other terms:
the metastable resonance between different entities, does not only open for
new levels of communication, but lies at the very onset of their conditions
of creation. Here is where the onset of the transductive condition starts: it
accounts for the actualization, (the becoming real) of the relation between
conditions of creation and modes of metastable communication. In other
terms: the “rigorous analogy” introduced above, can now be defined more
precisely in terms of intertwining differential processes which involve both
microsteps of genetic construction and transmission towards another epis-
temic dimension.

“Dramatization”, in Deleuze’s conception, does not only express an
ontological condition, i.e. a condition of how being and becoming is under-
stood, but entails also a pragmatic aspect, as it can be seen as a ,method*
defining different modalities of producing a surface of sense.

Two aspects of dramatization are important for the development of the
current argument.

1) It contributes to change the idea of how knowledge is understood
and how it gets produced. “Knowledge” in its widest “scientific, artistic
and philosophical” dimension is understood here “as a comprehensive
‘sensing”””' and not as being limited to human cognitive processes. This wide
perspective changes its definitions and its generative conditions: knowledge
is primarily not defined as an act of recognition, which would involve a cog-
nitive act of recalling something which was already preconceived, neither

2 Christoph BRUNNER, “Slow Practices 11 Theses.” In: SCHIESSER, G. - BRUNNER, C.
(eds.) Practices of Experimentation. Zirich: Ziirich University of the Arts 2012, p. 59 (58-69).
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as the production of linguistic analogies or visual metaphors, but in terms
of problematization. A problem is always bound to a field in which it can
be stated, where the means to ‘solve’ it can be assessed, and where also its
solutions can be found. Moreover, a problem derives from a compulsion to
create. Parafrasing Isabelle Stengers, “You create (knowlegde) when you
are forced or obliged to create. You do not create without a ‘cause’.”?* Here
“cause” is not understood in terms of a linear relation to an effect, but as
an indeterminate connection to a broader dimension of sensibility, to an
affective “territory”. This territory is shaped by the occurrence of intensive
encounters. Encounters can be of any kind: “What is encountered may be
Socrates, a temple or a demon. It may be grasped in a range of affective tones:
wonder, love, hatred, suffering. In whichever tone, its primary characteristic
is that it can be only sensed.” Sensation is primary inasmuch as it creates
the necessity to engage.

2) It accounts for the creation of transversal relations between different
modes of creation scientific, artistic or philosophical. Transversal relations
are expressive of the pragmatic unfoldings of the tension between intensities
and extensities which Deleuze conceived to be the core of the movement of
“dramatization”. Trasversal relations involve the ability to perceive, to en-
gage into and to create different spatio-temporal modalities. It is the differen-
tial relation in space- time conditions, which is constitutive of the intensity
contributing to demarcate the specificity of each aesthetic or philosophical
problem. Thinking in these terms, not only allows to better understand the
specific conditions involved in each situation, but creates also means to find
ruptures into consolidated patterns, and to allow for processes of epistemic
transduction to happen.

The concatenation of a series of disparate zones of intensities and ex-
tensities lies at the basis of what Deleuze in his book on Michel Foucault,
understands as the diagram qua concept. Other than the visualization tech-
nique depicting a relational exchange between different entities, scales or
points, constituting the common definition of the diagram, the conceptual
term has a double role, that of a tendency and that of agency. The aspect

22 Cf. Isabelle STENGERS, “Introductory Notes on an Ecology of Practices.” Cultural Studies
Review, vol. 11, 2005, no. 1, p. 191 (183-196).

» Gilles DELEUZE, Difference and Repetition. Columbia: Columbia University Press 1995,
p- 139 [emphasis mine].

24 Gilles DELEUZE, Foucault. London — New York: Continuum 2006.
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of tendency refers on the connection between “yet unrealized potentials”,®

that is to the connection between the intensities at the core of the process of
dramatization described before. The diagram as agency,* refers instead to
the actualisation of the abstract spatiotemporal modalities in terms of rela-
tions between forces and affects, which are always intended to be concrete
and singular inasmuch as they emerge within a specific dimension.

In what follows, I will discuss the modalities of diagrammatic agency in
relation to the specific case of The Fragmented Orchestra. Furthermore, I will
extend the notion of diagrammatic agency towards that of vectorial transla-
tion, i.e. take into account the possibility to translate the affective potential
of the work of art towards new dimensions of inquiry.

Diagrammatic agency: neuronal plasticity and the physics of sounds

The aim of this section is to address the question of the endogenous plasticity
of the “tiny cortex” posed at the end of section two, through the philosophi-
cal toy as diagram which has been discussed in the third part of the current
article.

As already stated, the plasticity of the “tiny cortex” accounts for a com-
plex relation between disparate sounds and brains. On one side it creates
a precarious relation between sounds and brain activities at distance between
each other. On the other it needs to cut out the connection with external
sensory paths, in order to endorse mechanisms of self generation. In order
to understand these operations, I will explore the physical basis of sound
creation which accounts for an analogical translation (in Combes “rigorous”
understanding) of the concept of plasticity from the realm of neuroscience
to that of music. The plastic action of sound creation is ensured by the activ-
ity of the neurogranular sampler,” the algorithm at the basis of the artificial
neuronal activity.

In his book Sound Ideas, Music, Machines and experience Aden Evens
describes the underlying conceptual methodology, defined as granular
synthesis. “Granular synthesis approaches sound as very short chunks, or
grains. One creates a sound by composing these brief grains, each of which is

2 Christoph BRUNNER, “Diagramm.” Einunddreissig. Das Magazin des Instituts fiir Theorie,
vol. 16-17, 2011, p. 64 (63-65).

% Eric ALLIEZ, “Diagrammatic Agency Versus Aesthetic Regime of Contemporary Art:
Ernesto’s Neto’s Anti-Leviethan.” Deleuze Studies - The Smooth and the Striated, vol. 6, 2012,
no. 1, p. 10 (6-26).

¥ GRANT - MATTHIAS - HODGSON - MIRANDA, “Hearing Thinking,” p. 235.
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a slice of sound that endures between two and two hundred milliseconds.”*
Significantly, the scale of each grain is treated separately from that of the
whole sound by the assignment of a separate set of parameters. Because of
this complex division granular synthesis allows to precisely modulate tini-
est sonic variations: it is not only the variation itself but also the variability
of the variation, which is taken into account. And from a sonic point of
view, “variable variation most effectively simulates real-world sounds and
instruments”.* That is, the endogenous plasticity of the artificial cortex
reconstructs the material reality of the geographically sparse sounds by
modulating them through another endogenous materiality, that of the neu-
rogranular sampler, and at the same time connecting them to the plastic
material connections in the brains of the listeners. Through the modula-
tion of the variability of noise, the granular synthesis comes to transform
the “stasis and consistency of an exact and determinate quantity”*® which
determines “the formal sterility of the digital” and as such to recreate “the
rich depth of reality”, i.e. the haecceity of singularity. Evens explains that
actuality, differently than the digital,

is not the sum of elemental facts [...], but includes essentially a force of produc-
tivity that sets in motion. What the digital misses, therefore, is not so much
what falls between its thresholds, but the creative power of the actual, that will
always defy fixed or static representation. This missing haeccity is not a further
difference, not something about the object that gets missed, for any such thing
about the object is amenable to digital capture. It is rather a productive differ-
ence, a not yet-determined, an ontological fuzziness inherent to the actuality
itself.”

In the same way than the theoretical “basic unit” of disparity, can lead
to a process of individuation only if set in metastable resonance with a wider
collective domain, the elementary unit of artificial sound is not distinct and
disconnected. The grain is not single but related to “graininess”, “a matter of
envelopes, layers, densities, variations and the relations among elementary
grains™®2. Furthermore, the activity at the infinitesimal level of the grain is
only the minimal step, which influences upper levels of magnitude. At the

* Aden Evens, Sound Ideas: Music, Machines, and Experience. Minnesota: University of
Minnesota Press 2005, p. 106.

¥ Ibid., p. 110 [emphasis mine].

3 Ibid., p. 70.

3 Ibid., p. 70-71.

32 Ibid., p. 116-117.
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stage of the artificial neuronal activity of the “tiny cortex”, the graininess is
reflected in a complex correlation between the rhythmic (and not random)
activity of a single neuron, whose rhythmicity gets complexified (‘polychro-
nized’) by the action of a certain surrounding group of neurons in a pattern
of mutual reinforcement between the activity of the single cell and that of
the group.”

Understanding the “tiny cortex” not only from its connective qualities,
but also from the “friction” of its graininess, requires the introduction of
a parallel “curettage” at the theoretical level: that is, to take into account
the “break” produced by the encounter between Deleuze’s philosophy with
Félix Guattari’s cartographic compositions. “Their collaboration,” Stephen
Zepke explains, “allowed Deleuze to find what he felt was missing in his
own work, an engagement with real [aesthetico-]political processes”.** To
conceive theory in terms of pragmatic engagement with real frictions, re-
quires a shift in perspective: the question at stake is not only how concepts
get dramatized into different methodical configurations (i.e., into the possi-
bility to conceive and to express transversal relations between heterocronic
dimensions), but also how they become actualized into the specificity of
an artistic creation (The Fragmented Orchestra in this case). It is at this
pragmatic stage, that concepts become “toys”, or “operative constructs”
as Isabelle Stengers puts it. “Operative constructs” are a “matter of effec-
tuation”, and not of “explanation and illustration”,’” inasmuch as they deal
with the specifics of the creation of an assemblage, i.e. of a partial territory
which has to be yet both discovered and produced. Eric Alliez resumes this
strategical move from the construction of philosophical concepts, towards
the onset of a theory-practice of experimentation, into what he calls the

“Guattari-Deleuze effect”.?

3 See JONES - GRANT - MATTHIAS - HODGSON - RYAN - OUTRAM, “The Fragmented
Orchestra,” p. 298.

34 Stephen ZEPKE, “Eco-Aesthetics: Beyond Structure in the Work of Robert Smithson, Gilles
Deleuze and Félix Guattari.” In: HERZOGENRATH, B. (ed.), Deleuze/Guattari & Ecology.
Basingstroke: Palgrave Macmillan 2009, p. 200 (200-216). Deleuze and Guattari met in
1968, the year in which Difference and Repetition was first published. Their first book written
together was Anti-Oedipus: Capitalism and Schizofrenia I, first published in 1972.

* Isabelle STENGERS, “Relaying a War Machine?” In: ALLIEZ, E. - GOFFEY, A. (eds.), The
Guattari Effect. London — New York: Continuum 2011, p. 141 (134-155).

36 Eric ALLIEZ, “Conclusion: The Guattari-Deleuze Effect.” In: ALLIEZ - GOFFEY (eds.), The
Guattari Effect, pp. 260-274.
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Becoming toy: the aesthetic individuation of The Fragmented Orchestra

Getting back to the realm of the “tiny cortex”, the Deleuzo-Guattarian (or
Guattaro-Deleuzian) “toys” in their very process of becoming individuated,
allow us now to explore specific “spatio-temporal individuations in and
as the world”.*” That is, they allow us to investigate how The Fragmented
Orchestra recreates the relations between neuronal firings and registers the
conditions for them to be experienced both onto an aesthetic and onto an
artistic level.

Rhythm, the authors of a Thousand Plateaus state, is there where there
is a transcoded passage “between that which is constructed and that what
grows naturally, between mutations from the inorganic to the organic [...]
yet without that series constituting a progression”.*® This transcoded passage
between, is what the ‘tiny cortex’ intrinsically enacts by connecting hetero-
geneous disparities (the recorded sounds and the activity of the brain cells of
the listeners), and endogenously constructs through the synthetic properties
of noise. Given the excursus about the material basis of sonic generation,
I intend now to get closer to the “paradox” of the transcoding mechanism
of the “tiny cortex”, i.e. to the assertion that the sonic development in the
neurogranular sampler can only develop endogenously, i.e. by blockage
of external sensory paths which on the other side constitute its necessary
source.

We are here in front of a machinic device whose operational input (i.e. its
feed) is characterized by a connective synthesis between distant singulari-
ties; at the same time it necessitates the disjunction from its sources, in order
to produce the desired sonic events. Knowing from the Anti-Oedipus that
the “equation” relating connection and disjunction leads to the definition of
conjunction,® I want to pursue the current inquiry by asking under which
conditions the synthesis of conjunction which Deleuze and Guattari refer to
in their description of the forces constitutive of a process of subjectivation,
could be transposed to the realm of an artificial device, whose “sense” is that
of creating sonic events out of the tension between heterogeneus disparities
pertaining to the collective realm of non-linguistic forms of expression.

37 Stephen ZEPKE, “Becoming a Citizen of the World: Deleuze Between Allan Kaprow and
Adrian Piper.” In: CULL, L. (ed.), Deleuze and Performance. Edinburgh: Edinburgh University
Press 2009, p. 112 (109-125), [emphasis, mine].

* DELEUZE - GUATTARI, A Thousand Plateaus: Capitalism and Schizophrenia, p. 313.

¥ Gilles DELEUZE - Felix GUATTARI, Anti-Oedipus: Capitalism and Schizophrenia. New
York: Penguin Books 2009, p. 36-41.
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In the Antio-edipus, the connective synthesis of production is the “pre-
subjective or transsubjective” stage,*’ inasmuch as it solely produces relations
between the heterogeneous singularities of Kleinian “partial objects”. It does
not involve any cognitive stage, but operates mechanically by the action of
basic Freudian drives. The disjunctive synthesis of recording is “estranging”
in the sense that it is regulated by anti-productive mechanisms, acting as
blockers towards the unleash of connective relations. “The effect of anti-
production on the connective syntheses then, is to desexualize desire [...],
and thereby constitute a surface that records networks of relations among
connections, instead of producing connections themselves.™' Disjunction
induces repression, but constitutes also the mechanism for potential free-
dom inasmuch as it registers the conditions of productive connections and
allows a multiplication and a diversification of the relations between them;
it accounts for the psychic ability of registering singularities and forming
chains.”” It is in the third stage, the conjunctive synthesis, that newly re-
activated productive connections of desire, are attracted to the recording
surface of disjunctive points, and enact “an entire network of new synthe-
ses”; the points on the disjuncted grid become loci of intensities and enact
possible paths of becoming. It is only with conjunctive synthesis, that “ “a”
subject - or rather “some” subjectivity™ can be discerned. Importantly, the
subject of the conjunctive synthesis has nothing to do with a fixed identity,
inasmuch as this precarious and transitory stage “is a product of its experi-
ences, rather than being their ground or their precondition™*. The subject
emerging from experiences,

extracts “a residual share” of their content as a sort of “recompense” for its
perpetual dispossession, [thus becoming] [...] a supplement, a marginal epi-
phenomenon, a “mere residuum.” It is “a spare part adjacent to the machine,”
a byproduct of processes that both precede it and go beyond it. [...] And yet,
there is something splendid and glorious about the subject of the conjunctive
synthesis — despite its marginality and its transience. For it lives an “experience
of intensive quantities in their pure state, to a point that is almost unbearable

4 Steven SHAVIRO, The Third (Conjunctive) Synthesis [online]. 2008. Available at: <http://
www.shaviro.com/Blog/?p=648> [cit. 31. 1. 2013].

# Eugene W. HOLLAND, Deleuze and Guattari’s Anti-Oedipus: Introduction to Schizoanalysis.
London - New York: Routledge 1999, p. 28 [emphasis, mine].

42 Felix GUATTARI - Gilles DELEUZE, “The First Positive Task of Schizoanalysis.” In:
GENOSKO, G. (ed.) The Guattari Reader. New York — Oxford: Wiley-Blackwell 1996, p. 92.
 HOLLAND, Deleuze and Guattari’s Anti-Oedipus: Introduction to Schizoanalysis, p. 36.

# SHAVIRO, “The Third (Conjunctive) Synthesis.”
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- a celibate misery and glory experienced to the fullest, like a cry suspended
between life and death, an intense feeling of transition, states of pure, naked
intensity stripped of all shape and form.” In other words, it lives a purely aes-
thetic condition.*

It is by a procedure of conceptual extraction of the operations at the basis
of the Antioedipal production of subjectivity, and their recomposition into
the realm of an artificial process of creation of sounds, that we can now start
to appreciate the “tiny cortex” from its aesthetic dimension: its ‘machinic
function’ sets the conditions for pure encounters between heterogeneous
sonic dimensions and their (artificial) neurophysiological substrates of
capture and elaboration. The basic material procedure of decomposing het-
erogeneous sounds into their graininess, reduces on one side the sound to its
minimal conditions and in so doing, allows to lie bare (and thus to perceive)
its qualitative properties such as density and variation. This means that what
gets transmitted, is not only the re-composition of disparate heterogeneous
sounds but also a “residual share”, of the original experience determining
the conditions of sonic production.

What the wired and wireless internet connections are conveying from
the fragmented geography of sparse sites to the ear/brains of receivers, is
not solely a composite sonic sequence out of sparse singular happenings,
but also the intensity of the differential relations between the sounds. The
“paradox” of the artificial conjunction lies in the subtraction intrinsic in
the materiality and process of graininess. Subtraction which produces both
the detachment from the sonic origins and accounts for the creation of new
tones. It is in the realm of this double articulation that the heterogeneous
sonic elements get interlaced into the dynamics of a “stronger synthesis”.
Deleuze and Guattari explain:

It is clear that what is necessary to make sound travel, and to travel around
sound, is very pure and simple sound, an emission or wave without harmonics
[...]. The more rarefied the atmosphere, the more disparate elements you will
find. Your synthesis of disparate elements will all be the stronger if you proceed
with a sober gesture, an act of consistency, capture or extraction that works
in a material that is no longer meager but prodigiously simplified, creatively
limited, selected. For there is no imagination outside of technique.*

4 Ibid.
4 DELEUZE - GUATTARI, A Thousand Plateaus, p. 344-345.
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The technical construction of the “tiny cortex”, is what shapes the
overall aesthetic (and artistic) dimension of The Fragmented Orchestra. The
algorithmic modelization of its basic elements, the grains, allows for the
creation of “time patterns and rhythms”, which on one side reproduce the
‘internal” neurological rhythms, as they derive from the implementation of
a mathematical model simulating neurophysiological activity in the brain®.
The ‘effect’ of this reconstruction which follows certain neurophysiological
paths of the brain (that of the cerebral cortex) in a deep and precise way
but nonetheless does it artificially, is that of an estrangement: the ““internal’
neurological rhythms”, which the granular synthesis reshapes, “appear
unfamiliar to us™?. This is because the granular element acts as a threshold
and thus introduces a new “sensual boundary: below a duration of around
twenty milliseconds, all sounds are perceived as ‘clicks’ and it is impossible
for us to distinguish the frequencies of the sound sources”.*’

The granulation thus produces a new sonic event which in its very act of
becoming, “circumvents any ‘motor’ action, which we would expect to oc-
cur in a real brain/body in which a sense precedes processing which causes
action”.*® It does it by extracting, through a process of subtraction, both
from the brain/body physiology and from the sounds in nature the “rare-
fied atmosphere” which Deleuze and Guattari conceive as being necessary
in order to reorganize the sonico-physiological material into a novel ‘plane’
of constistency. The very moment in which the motor action is prevented on
a physiological level (in the body/brain of the listeners), is also that in which
it gets artificially extended in the processing of the ‘tiny cortex’ itself. It is the
schizo-event of ‘cutting’ certain physiological spatiotemporal-conditions
and ‘pasting’ them as a process of construction of a distant and ‘neutral’
nervous system, which allows for the re-configuration of the sensual input
on a wider level. Out of this perspective, the “tiny cortex” constitutes a basis
for a “strong synthesis” of the disparate, basis which is both material (it con-
sists into the activity of a portion of artificially reconstructed cortex) and
immaterial (the artificial neurons are not bound to any “real” physiological
process) and whose degree of consistency is determined by extraction and
creative selection of and from its sources.

¥ IZHIKEVICH - GALLY - EDELMAN, “Spike-Timing Dynamics of Neuronal Groups.”

% GRANT - MATTHIAS, “Shifting Topographies: Sound and the Fragmented Orchestra,”
p. 57.

* Ibid.

%0 Ibid., p. 58.
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How do all these technical considerations, concerning the materiality
and the artificiality (i.e. the formation) of The Fragmented Orchestra, concur
towards a (possible) grasping of its aesthetic and artistic value? The process of
composition between heterogeneities which gets synthesized into the sonic
event and subsequently rearranged into the formation of neurophysiological
states, fits into the realm of the Whitehedian “aesthetics of the Beautiful™',
i.e. an aesthetics in which the “production of the new” does not arise from
a gesture of overcoming (the real), but instead emerges out of a transforma-
tion of existing heterogeneous forms of expression towards the constitution
of novel singularities.*® Stephen Shaviro emphasizes the importance of this
understanding of aesthetics in terms of a (political) “act of resistance™. If
practices of “sampling, recombination and reappropriation”* do constitute
a common generality in contemporary capitalist culture, the aesthetic con-
cern becomes that of redirecting the “logic” of these practices towards the
“novelty” of beauty. Because novelty and beauty are currently abused and
misused in such a heavy and omnipresent manner, it becomes all the more
important to evaluate them according to their enabling potential towards
generating what Whitehead understands as a “creative event”.”

Whitehead defines beauty as “the mutual adaptation of the several fac-
tors in an occasion of experience”;*® adaptation is never happening casually,
but “implies an end”, an aim which emerges in the process of adaptation
itself. The aim does not predetermine experience but rather constitutes its
consequence. This perspective, Shaviro states, “is what opens the doors to
novelty. Every achievement of unity is something that has never existed be-
fore: something different, something radically new”.”” Novelty arises when
multiple entities reach the level of unity, a unity which is never permanent,
but only in “continual transition”. The fact that novelty cannot be deter-

5! Steven SHAVIRO, Without Criteria: Kant, Whitehead, Deleuze, and Aesthetics. Cambridge,
MA: MIT Press 2009, p. 151. In this regard it is relevant to note that Shaviro’s argumentative
line towards this idea of aesthetics, unfolds through the development of the three Antioedipal
syntheses explained before. This, he states, is the crucial moment in which Deleuze and
Guattari encounter Marx and, indirectly, Whitehead (p. 125-127).

52 Alfred N. WHITEHEAD, Process and Reality (Gifford Lectures Delivered in the University of
Edinburgh During the Session 1927-28). Detroit: Free Press 1979, p. 21.

 This definition originates from Gilles DELEUZE, Two Regimes of Madness: Texts and
Interviews 1975-1995. Cambridge, MA: Semiotext(e) 2007, p. 317.

** SHAVIRO, Without Criteria, p. 171.

5 Ibid., p. 154-157.

¢ Alfred N. WHITEHEAD, Adventures of Ideas. Detroit: Free Press,1967, p. 252.

7 SHAVIRO, Without Criteria, p. 73.
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mined in terms of a particularity which establishes it, doesn’t mean that it is
boundless; Whitehead’s whole ontology ‘grounds’ in creativity. "Creativity is
an ultimate principle and a universal ground, only because - and precisely
because - it is featureless and neutral, entirely without a character of its
own”.*® Because of its generic neutrality this ultimate principle cannot be
determined by any “metaphysical authorization”, or by an “ethical impera-
tive”; instead it requires aesthetic constraints. By drawing a relation between
the philosophies of Kant and Whitehead, Shaviro proposes to elaborate
a “constructivist account of the conditions of receptivity, or sensibility”;
that is, he identifies aesthetic constraints as the necessary conditions which
account for the production of novelty.

From this brief outline, we understand that the beauty of The Fragmented
Orchestra can be grasped in the aesthetic process of constructing the generic
“tiny cortex”. That is, in the operation of redirecting sounds, perceptions,
neuronal activity pertaining to specific subjects or objects towards a level
of impersonal and therefore indifferent ‘grounding’. This is a gesture that
affirms the “ubiquity of creativity”, i.e. that creation can come from any
kind of human and non-human sources (or resources). It is this ubiquity that
accounts for the emergence of beauty in a potential state, Le it demarcates
a general compatibility for integration, without yet producing the act of
integration itself.*"

With the ideas of novelty and beauty, Whitehead provides the enabling
conceptual means by which the question of the consistency necessary for
synthesizing the disparate can be framed onto an aesthetic level. Because
these notions derive from the affirmation of creativity in its widest under-
standing, they “respond to the singularity of every occasion of experience”.*?
From this point of view, the procedure of sonic extraction by granular
synthesis is a novel reconfiguration of diverse peripheral sounds in distant
relation with accidental listeners.

What remains to be discussed now, is how to frame The Fragmented
Orchestra from its artistic side. That is, how the Whiteheadian concepts
of novelty and beauty can be understood in their actualization within the
specificity of the “process of production” enacted by the artwork. I will pro-
ceed with the question of how the sonic production under consideration can

$ Ibid., p. 150.
% Ibid., p. 51.
 Ibid., p. 158.
St Ibid., p. 73.
% Ibid., p. 150.
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be thought in terms of transforming the “residual share” emerging out of the
third conjunctive synthesis into the pragmatics of a collective enunciation
in the realm of art. Enunciation is here understood in terms of the defini-
tion that Félix Guattari gave in his last book Chaosmosis; as the emergence
of a collective “logic of non-discursive intensities™, i.e. the valorization of
all “pre-personal, polyphonic, collective and machinic™* modes of produc-
tion, which are currently kept suppressed by the semiotic one. It is by the
inclusion of this complex and rich tissue of singularities within the realm of
theory, that the “novelty” characterizing the sonic event of The Fragmented
Orchestra, can be grasped conceptually.

Second Squaring: art as a process of collective synaptogenesis

In the previous paragraph I have introduced the Whitehedian notion of
beauty in terms of a conceptual definition. The question to be addressed
now, is how beauty gets constructed within the realm of the constraints
relative to the artwork under consideration. Otherwise stated, how the het-
erogeneous “occasions of experience”, are adapted into the formation of the
artistic “object”.

The first problematic issue in this regard, is that although The Frag-
mented Orchestra, “covered a vast area of physical space”, the ‘object’ did not
exist as such. Grant and Matthias clarify:

Whilst there were 24 connected sites and a central exhibition area, the real

‘space’ of the work was in the connectivity of the sites, the in between, in the

temporal firing events of the work. All that was evident regarding the materi-

als of the work were speakers, ‘soundboxes’, wires, microphones, and a central

“listening space”.®®

Given these conditions, the question arises, why the distinction between
art and aesthetics should still be maintained. In “art and experience”, John
Dewey*® has defined as artistic the moment of the making of art, and as
aesthetic its perceptual potential, i.e. the experience that one can make out of
it. Given the complex system of feedbacks between sonic inputs and the reac-

¢ Felix GUATTARI, Chaosmosis: An Ethico-Aesthetic Paradigm. Bloomington: Indiana
University Press 1995, p. 22.

o Ibid., p. 21.

% GRANT - MATTHIAS, “Shifting Topographies,” p. 55-56.

¢ John DEWEY, Art as Experience. New York: Perigee Trade 2005, p. 162.
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tions of the listeners, it is clear that The Fragmented Orchestra has blurred
these categories from their very roots. The reason why I nonetheless propose
to make use of these concepts, is because I want to question them in terms
of their relation in-between. That is, I want to understand them as operative
constraints along the definition given by Stengers, and ask about how they
can be reshaped by the conditions set by the artwork. First of all, the current
artistic frame accounts for the necessity of redefining the “artistic object” in
terms of a fragmentary complexity without specific locality.

In order to address the issue of grasping the non local dynamics from
an artistic point of view, I follow Stephen Zepke’s thesis, according to which
Félix Guattari “remakes” the Duchampian readymade by fragmenting art
into “polyphonic” and “multiplicatory” processes of individuation. Guattari,
Zepke argues, has transposed the Duchampian ‘nominalist’ paradigm - ac-
cording to which everyone is able to consciously decide about what is to be
considered art — in the realm of an aesthetic paradigm “that does not efface
art but marks its renewed relevance within contemporary life”.*” The Du-
champian aesthetic decision, generic inasmuch as it could come from any ra-
tional being, is transposed into the indifference of a proto-aesthetic®® - realm;
the semiotic act of speaking out a decision gets translated into an “event of
enunciation” which includes a wider range of human and non-human mo-
dalities of expression.” Zepke exemplifies the shift from the readymade as

¢ ZEPKE, “Becoming a Citizen of the World,” p. 112.

% The term protoaesthetic is an expression by Guattari, by which he intends to emphasise that
his focus does not lie on “institutionalized art, to its works manifested in the social field, but
to a dimension of creation in a nascent state, perpetually in advance of itself”. GUATTARI,
Chaosmosis, p. 102.

% Zepke’s argument is that Guattari‘s reading turns the Duchampian “conceptual readymade”
into an “affectual readymade”. The parallel examination of Duchamp's oeuvre with the work
of the Russian literary critic Mikhail Bakhtin, allowed Guattari to revalue aesthetically not
the object itself but the involved creative act. With this move, Guattari kept from Duchamp
the desideratum of an ‘aesthetics of indifference’, unbounded from a specific actor, skill or
taste. On the other, he strongly rejected the mental operation of consciousness at the basis
of the readymade as “object” (the “nominalism” by which art gets valued). See ZEPKE,
“Becoming a Citizen of the World.” Out of this argumentative line Zepke has begun to
retrace the conditions for an alternative geology of contemporary art, along the work of John
Cage, Allan Kaprow, Robert Smithson, and Adrian Piper, as well as articulating its political
potential (see Stephen ZEPKE, “From Aestehtic Autonomy to Autonomist Aesthetics: Artand
Life in Guattari.” In: The Guattari Effect, pp. 205-219. My former analysis of the graphical
notations of the composer Anestis Logothetis is situated in this line of research. See Claudia
MONGINI, “Sign and Information: On Anestis Logothetis’ Graphical Notations.” In: ZEPKE
S.- O’'SULLIVANSS. (eds.), Deleuze and Contemporary Art. Edinburgh: Edinburgh University
Press 2010, p. 227-245.
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object to the ‘event’ of “making ready”, in the discussion of the score which
Allan Kaprow associated to his performances “Happenings”. Especially in
the work after 1961, Kaprow spoke in terms of score - i.e. explicitly import-
ing the concept of musical notation in the sphere of performative art — as
a possibility for projecting the sheer magnitude and unforseeable details in
the real world” onto a neutral plane. The project was to create a “plan(e) of
composition”, whose organizational principle gets directly constructed in
“the Happening in an ongoing, aleatory and autopoietic feedback loop [...] in
which the question of individual subjective expression is subsumed by that
of the construction of an individuation of the world.””®

The neutral “plane” re-constructing the happening in terms of individu-
ation, is the element allowing to draw a line of continuity between Kaprow’s
score and the “tiny cortex” of The Fragmented Orchestra. In the last case,
the operative conditions of the “score” are defined by the way the artificial
neurons of the “tiny cortex” treat the incoming sound. This mechanism,
called neurogranular sampler,” is the specific algorithmic implementation
of the idea of granular synthesis described before; it triggers (i.e. extracts)
grains of sound from the original pattern. “The resulting sound therefore
consists of short bursts of the original sample triggered by the cortical neu-
rons. It is a sonification of the cortical firing patterns.””? This means that the
heard result is the activity of the neurons, filled up with the content of the
original sound. The artificial neurons of the “tiny cortex” thus transform the
specificity of a particular sound into an “indifferent” shape, which nonethe-
less reproduces the tension of the original tonalities. The neuronal action
contracts the original sound and in so doing extracts its “residual share”, i.e.
its expressive modalities.” It unleashes the sonic forces to a bare state of sen-
sation and recomposes them into a new chain of machinic processes. A con-
junctive chain: its connectivity creatively plays out its non-connectivity by
accentuating the sheer presence of “the unexpungeable difference between
the sheer individuality of [sonic and perceptive] events”.”

Sound as a mean of expression as such, becomes of prior significance in
the constitution of this realm of generic indifference, inasmuch as “it has the

7 Ibid., p. 113.

7t Eduardo MIRANDA - John MATTHIAS, “Music Neurotechnology for Sound Synthesis:
Sound Synthesis with Spiking Neuronal Networks.” Leonardo, vol. 42, 2009, no. 5,
pp. 439-442.

72 GRANT - MATTHIAS - HODGSON - MIRANDA, “Hearing Thinking,” p. 235.

7> EVENS, Sound Ideas: Music, Machines, and Experience, p. 18-19.

 MASSUMI, Semblance and Event, p. 21.
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ability to create a space without a tangible physical presence”.”” Sound opens
the pathway towards the creation of what Guattari calls “partial modules
of temporalization”, a break with the “hypothetical projection” of “a time
of generalized equivalence”’® That is, sound or better said the procedure
of becoming sonic (“sonification”) modulates different spatio-temporal
conditions by recomposing them into a novel dimension. It differentiates
space-time situations and creates what Deleuze calls “spatio-temporal dyna-
misms: that is [...] agitations of space, holes of time, pure syntheses of space,
direction and rhythms.” “These dynamisms”, Deleuze continues, “always
presuppose a field in which they are produced, outside of which they would
not be produced”””. Thus the question arises, how to define the field of action
proper to the artwork.

At the geo-macroscopical level of temporality, because of the lack of consistent
service of internet broadband lines, an artificial latency was built in into the
sonic transmission, in order to avoid cuts in the stream. This had the effect that
“a sound event is not echoed back for several seconds of time. Though not inten-
tional, this serves to accentuate the vast distances travelled by audio signals out
of the geographical network.” This latency constituted the refrain of the broad
geographical space.”

This broad latency resonated with the time holes given by the micro-
scopic delays in nerve cell transmission at the level of the brain of the listen-
ers. Axonal conduction delays refer to the time required for a nervous signal
to travel from its initiation site at the centre of the cell, towards its periphery
terminals, where transmission to other neurons gets enacted through syn-
apses. These delays get to assume a wider significance when the activity of
more cells is taken under consideration, as they concur to shape the strengths
of the connections between groups of neurons. “Tipically, a connection will
be increased if a pre-synaptic neuron causes a postsynaptic neuron to fire.
The connection is depressed if the firing of the postsynaptic neuron occurs
before the pre-synaptic neuron has fired, a phenomenon known as ‘Spike-
>»79

Timing Dependent Plasticity’.

”» GRANT - MATTHIAS, “Shifting Topographies,” p. 56.

 GUATTARI, Chaosmosis, p. 16.

77 Gilles DELEUZE, Desert Islands And Other Texts, 1953-1974. Lapoujade, D. (ed.).
Cambridge, MA: Semiotext(e) 2004, p. 94-95.

® JONES - GRANT - MATTHIAS - HODGSON - RYAN - OUTRAM, “The Fragmented
Orchestra,” p. 300-301.

” GRANT - MATTHIAS, “Shifting Topographies: Sound and the Fragmented Orchestra,” p. 55.
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By means of its operation of heterogeneous reassembling, the “tiny
cortex” counteractualizes®® both the virtual cavities of the web and the
neurophysiological gaps in the brain into another fragmental dimension:
the synthetic action of sound-grains. It makes the rhythmic nature of sound
explicit, inasmuch as it lies bare its “intense moments of widely varying
lengths™®'. It does this by extracting the time movements from specific mate-
rial conditions - the functional shift of the differential equations originally
envisaged to model human neuronal activity and the internet delay - and
recomposing them at the level of another physical motor: the graininess of
the artificial grains. Duchamp’s “artistic object” is thus pushed at its very
limit of dissolution; at the point in which the semiotic circuitry between the
object and its nominal collective judgement crumbles and gets recomposed
into “an abstract machinic transversality”.®* The “tiny cortex” reshapes
different temporalities into a generic mutative form which partains to the
rich enunciative registers of a generic polivocal collectivity. By establishing
complex (non)local relations between singular neuro-sonic disparities, the
Fragmented Orchestra rewires the plastic modulations at the level of single
brains into a wider circuitry entailing the potential for a collective neuronal
regeneration. New sonic formations induce different sensual experiences
which might become the onset for an enhanced synapto-genetic formation
in single brains. These novel particular configurations feed back into the
collective ability to react plastically to the plasticity of our brains.®

It is at this level of practical mutual action, that an ethical component
can be perceived in its emergence. An ethics which is not the ‘philosophical
imperative’ the way Shaviro has criticised it, but an “enabling constraint”
for a wider dimension of ethico-aesthetic experimentation. A concomitant
creation of the conditions for an emergent collective sensibility, in which the
philosophical toy intervenes in terms of a partial actant.

8 This concept is explained by Deleuze in Negotiations (Gilles DELEUZE, Negotiations
1972-1990. New York: Columbia University Press, 1997, p. 202); it denotes the action upon any
kind of activity channelled into predefined paths and roles, and its operative transformation
into a new dimension of composition.

81 EVENS, Sound Ideas, p. 116.

8 GUATTARI, Chaosmosis, p. 107.

8 Catherine MALABOU, What Should We Do with Our Brain? New York: Fordham University
Press 2008, p. 30.
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Neznesitelna Iahkost zd6vodnenia
prima facie

Marek PICHA, Kdyby chyby. Episte-
mologie myslenkovych experimentil.
Olomouc: Nakladatelstvi Olomouc
2011. 195s.

Michal Ivan

Predstavte si, ze by ste mali pisat
recenziu na knihu Mareka Pichu.
Keby ste zacali tak, ako ja teraz,
ponukali by ste citatelovi myslien-
kovy experiment (podla definicie,
ktort ponuka Marek Picha)? Odpo-
ved na tuto otdzku nie je Gplne jed-
noznac¢nd, ale k tomu sa dostaneme
neskor. Najskor si povedzme nieco
o tom, ¢o ndm autor vo svojej mono-
grafii pripravil. Kniha Kdyby chyby
je monografia zaoberajica sa mys-
lienkovymi experimentmi. Jej pod-
nadpis znie Epistemologie myslenko-
vych experimentii a podstatna cast
knihy je venovana prave ich episte-
mologii. Neprehliadnutelnou ¢astou
je aj nieco, ¢o by sme s istymi ob-
medzeniami mohli nazvat ,ontold-
giou” myslienkovych experimentov.
Je to hlavne prva ¢ast, predstavujica
snahu o definiciu a dalej casti pohy-
bujtce sa na hrane ontoldgie a epis-
temologie (napr. koncepcia ako
Machov psychologizmus). Ako od-
poved na epistemicky status pontka

autor pojem prima-facie zdévodne-
nia, akusi skromnu koncepciu bez
velkych ambicii, no aj bez prepadéa-
vania skepticizmu. V neposlednom
pripade podava dokladnd analyzu
toho, ako postupovat pri kazuistike,
akych chyb by sme sa mali vyvaro-
vat pri posudzovani my$lienkovych
experimentov.

Téma myslienkovych expe-
rimentov, hoci to tak z pohladu
miestnych diskusii nemusi vyzerat,
predstavuje jednu z tych najpo-
puldrnej$ich a najvyznamnejsich
v stcasnej filozofii. Praica Mareka
Pichu k nej pristupuje ambicidzne,
pricom autor preukazuje znalost
tychto diskusii, ¢im prinasa nezna-
lému ¢itatelovi okrem samostatnej
prace aj prehlad tych najzaujima-
vejSich prispevkov. Reaguje tak
na autorov ako s napr. Gendlerova,
Williamson alebo autori z kruhu
experimentdlnej filozofie. Jedinou
zahadou z tohto pohladu zostava
maly priestor venovany pojmu intu-
icie, ktory v tychto diskusiach prave
naopak hra obvykle vyznamna
ulohu a byva c¢asto spajany s ,roz-
hodovanim sa” o vysledkoch mys-
lienkového experimentu, obzvlast
diskutovand je napr. otdzka expert-
nych intuicii odbornikov (¢ize filo-
zofov). Na druhd stranu, vzhladom
na autorov deklarovany despekt
k diskusidm verbalneho charakteru
(pozri napr. s. 40), je pochopitelné,
ze pri otdzke intuicie mu staéi po-
ukdzanie na rovnakd podmienku
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zdovodnenia intuicie (rovnaku
s myslienkovymi experimentmi).
I tak by som povazoval minimalne
za vhodné uviest viac suvislosti
medzi intuiciou a myslienkovymi
experimentami.

V prvej kapitole si Picha kla-
die otazku, ¢o to myslienkovy ex-
periment je. Ide o otazku, ktora
ma rovnako tendenciu presuvat sa
do verbalneho sporu, ¢o si v§ak au-
tor uvedomuje. Citatelovi pontikne
svoju definiciu (,Myslenkovy expe-
riment je soubor pokynt urcujicich,
jakou konkrétni situaci si predstavit
s cilem néco zjistit.”) a uvedie jej
vyhody v kontraste k dal$im de-
finicidm. Rozkuskované na casti
tu vidime tri podmienky - 1) sa-
bor pokynov; 2) predstavovanie si;
3) kognitivny ciel. Jednym z (treba
dodat, ze explicitne prijatych) do-
sledkov je, ze aj odhadovanie je
povazované za myslienkovy expe-
riment. My$lienkovym experimen-
tom tak je odhadovanie, ¢i sa bato-
zina zmesti do kufra auta, pokial ho
vykondame predstavovanim si, ako
by sme kufre naskladali (s. 32).

S tym isto mozno polemizovat,
no autor md na také vymedzenie
pravo. Vac¢si problém vidim v bode
3. Co je to totiz kognitivny ciel, &o
znamena ,,néco zjistit”? Autor sice
upozoriuje, Ze nema v umysle za-
hrnat fantazirovanie medzi mys-
lienkové experimenty, no je to také
jednoduché? Povedzme, Ze pred
verejnym vystipenim postupujete
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podla uréitych pokynov a pred-
stavujete si ako rozpravate pred
publikom, vdaka ¢omu nadobud-
nete presvedcenie, Ze to zvladnete
a tréma je zbytoc¢na. Picha tvrdi, Ze
tu prebehol redlny psychologicky
experiment, ktory vykonal subjekt
sam na sebe. Je v8ak hranica medzi
odhadovanim vlastnej emocional-
nej reakcie a odhadovanim naskla-
dania batoziny akokolvek jasna?
A nie je napriklad predstavovanie
si zachranného ¢lnu s piatimi ludmi
ajednym psom (priklad, ktory Picha
medzi my$lienkové experimenty za-
raduje) podobnym psychologickym
experimentom?

V druhej kapitole sa Picha za-
¢ina venovat epistemickej otazke.
KedZe sa neuspokojuje s tym, Ze by
myslienkové experimenty mali iba
didakticky vyznam, pusta sa do de-
baty o ich epistemickom vyzname.
Ponuka 3 otazky: 1) Je myslen-
kovy experiment zdrojom nového
presvedcenia? 2) Je myslienkovy
experiment zdrojom epistemicky
zddvodneného presvedcenia?; 3) Je
myslienkovy experiment zbyto¢ny?
Z nich sa ako najplodnejsia javi
druhd otdzka. Autor predklada $tyri
rozne teérie o zdrojoch zddévodne-
ného presvedéenia myslienkovych
experimentov (konkrétne Brownov
apriorizmus, Machov psycholo-
gizmus, Kuhnov konceptualizmus
a asocianizmus), ktoré by mali
dokladat ich epistemicky prinos.
Po dokladnom kritickom zhodno-
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teni sa napokon priklana k tomu, ze
je mozné zodpovedat otdzku episte-
mického vyznamu aj bez toho, aby
sme museli prijat niektora z tychto
koncepcii.

V dalSom texte sa objavuju,
asponl sa mi tak zda, tri vyrazné
postoje vo¢i myslienkovym expe-
rimentom. Jednym je odmietnu-
tie prilisného optimizmu vo¢i ich
epistemickému statusu. Optimis-
tické koncepcie predpokladaju, Ze
myslienkové experimentovanie je
tvorené urcitym psychologickym
procesom a zaroven, ze tento proces
je doveryhodny. Avsak to su prilis
silné predpoklady, ktoré podla au-
tora neprejdu testom skepticizmu
(s. 77). Druhym postojom je obhaj-
oba pojmu prima-facie zdévodne-
nia, ktory je zaloZeny na akcepticii.
Tretim postojom je opakované od-
mietanie skepticizmu, ktory by spo-
chybnoval vyznam myslienkovych
experimentov ako taky.

Co je to zddévodnenie prima
facie? Tuto klucovu otatzku Picha
rozobera v tretej kapitole.,,Presvéd-
¢eni, Ze p, je pf-zdtivodnéné, pokud
existuji epistemicky relevantni da-
vody pro p a zdroven dané presvéd-
¢eni neni vyvracené” (s. 71). Ako je
asi zjavné, kritickym sa stava pojem
epistemicky relevantnych doévodov.
Ktoré dovody teda su tie, ktoré su
epistemicky relevantné? Picha ich
definuje nasledovne: ,,D je episte-
micky relevantni divod pro p jediné
tehdy, pokud D vede k akcepto-
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vani p” (s. 77). Pokial nemame sil-
nejs$i dovod, na zaklade ktorého by
sme presved¢enie p odmietli a za-
roven ho na zaklade myslienkového
experimentovania akceptujeme, je
toto presvedéenie pf-zddévodnené.
Je to prave tato definicia, ktora je
zékladom Pichovej obhajoby epis-
temického statusu myslienkovych
experimentov.

Vyhodou tohto pristupu je, ze
poskytuje jednozna¢nu odpoved
na epistemicka prinosnost myslien-
kovych experimentov — prinosné su
prave preto, lebo vedu k akceptacii.
Mozeme ich vyuzit v argumentdcii
a v pripade, Ze na$ spoludiskutér
akceptuje rovnaky zaver (vysle-
dok) myslienkového experimentu
ako my, mame takpovediac navrch
— preniesli sme na neho dokazové
bremeno (s. 80). Zaroven nie je roz-
hodujucou sila akceptacie - dolezité
je, ze urcité tvrdenie povazujeme
za pravdivé a sila akceptacie nema
vplyv na silu argumentu, ktory my$-
lienkovym experimentom podkla-
ddme. Ako priklad uvddza Picha na-
sledujuci pomyselny rozhovor, ktory
uvediem vcelku, aby som nim pou-
kéazal na jeden zvla$tny dosledok.

»~Adam: Percepce je vlastnosti
casti.

Boris: Vazné? To se mi néjak
nezda.

Adam: Progel jsem si Leibniztv
Mlyn a vyslo mi, ze percepce musi
byt vlastnosti ¢asti.

Boris: Co je to Leibniztiv Mlyn?
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Adam: Predstav si percipujici
stroj, vlez dovnitf a prozkoume;.
Nenajde$ v ném nic kromé mecha-
nicky spojenych ¢asti, nebo ano?

Boris: Asi ne. Ale jak to s tim
souvisi?

Adam: Kdyby byla percepce
vlastnosti kompozice, jak tvr-
di§, musel bys ve stroji najit i néco
dalsiho.

Boris: Ano, to bych asi nejspi$
musel.”

Co je ne tomto priklade
zvlastne? Ukazuje sa na nom podla
mna problém dostato¢nosti pojmu
zddvodnenia prima facie. Totiz,
dokaze takyto pristup odlisit dove-
ryhodné zdroje od tych nedovery-
hodnych? Co keby sme priklad po-
zmenili a Boris by akceptoval novy
postoj na zdklade Adamovho roz-
pravania o tom, ¢o videl vo vesteckej
guli? Epistemicky vyznam vesteckej
gule potom moézeme zachytit nasle-
dovne: Pokial nie je veStenie z gule
vyvratené, potom je prima facie
zdovodnené. Picha si, zda sa, sil-
nej$i pojem zdovodnenia ani za ciel
nekladie, kedze, ako vravi, ,,prima
facie argument neni postaven na dii-
véryhodnosti procest. Netvrdi, Ze
imaginace ma tendenci k pravdé,
a my bychom ji proto méli duvéro-
vat. Tvrdi pouze tolik, ze kdyz uz
povazujeme néjaké presvédceni
za pravdivé, nemulizeme se tvarit,
jako bychom ho za pravdivé nepo-
vazovali.” (s. 85). Pokial v§ak dove-
ryhodnost nie je otazkou, aka vahu
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méd takyto pojem epistemického
vyznamu? V istom deskriptivnom
ponimani tlohy epistemoldgie, kto-
rej ambiciou je opisat vSetky zdroje
akceptacie, ktoré v spolo¢nosti naj-
deme, je takato definicia zdovodne-
nia asi prijatelna. Otazkou zostava
uzito¢nost takéhoto pojmu - Ze lu-
dia nadobudaji presvedcenia z roz-
nych dévodov je trivialnym faktom.

Picha v$ak pokracuje dalej. Jeho
treti vyrazny postoj je odmietanie
skepticizmu. Postoj, ze sa myslien-
kove experimenty pouzivaju, ergo
k nie¢omu su, nie je dostato¢na.
Skeptik nenamieta, ze myslienkove
experimenty nevedu k akceptacii,
namieta, Ze pri urcovani pravdy
tvrdeni je rovnako u¢innd ves-
teckd lampa. Pichova odpoved je,
ze otazka miery déveryhodnosti je
otazkou empirickou. Vedu myslien-
kové experimenty k lepsim alebo
hor$im vysledkom? To musime
zistit pozorovanim. A podla Pichu
skeptik jednoducho nepreukazal, ze
myslienkové experimenty vo vié-
$ine pripadov vedu k skor nepravde
ako pravde (s. 86).

Zda sami, ze tu Picha postupuje
prili$ zbrklo a vytvara si zo skeptika
tak trochu fackovacieho pandaka.
Jednoducho vseobecne bez podlo-
Zenia povie, ze skeptikovi sa nepo-
darilo preukazat ned6veryhodnost.
Podobnym postupom dospejeme
k tomu, Ze sa preukazat skeptikovu
neopravnenost nepodarilo Pichovi
- jednoducho neposkytol empi-
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ricky dokaz toho, ze skeptikovi sa
to nedari. Podobne naprazdno vy-
znieva diskusia s experimentalnou
filozofiou (s. 134-137). T4 sa predsa
snazi realizovat konkrétne experi-
menty, ktoré prinasaju konkrétne
vysledky a tie by bolo namieste kon-
krétne posudit. Dodajme, Ze autor
urditd konfrontaciu s konkrétnymi
neduhmi podstupuje v poslednej
kapitole - poskytuje prehlad chyb,
ktorych sa pri hodnoteni myslien-
kovych experimentov dopustame.
Ako budem o chvilu tvrdit, robi to
kvalifikovane a kvalitne. No takmer
pri kazdej chybe dodava, Ze to je iba
chyba, na ktort si musime davat po-
zor a véetko bude v poriadku.

Daldi postup Pichovej argu-
menticie je eSte zdludnejsi (s. 85).
Predstavme si, Ze by sa nam poda-
rilo dokazat, Ze myslienkove expe-
rimenty (alebo kludne aj vestenie
z gule) vedd v nadpolovi¢nej vi¢-
$ine k omylu. Podla Pichu tym pa-
radoxne povazujeme myslienkové
experimenty za doveryhodny zdroj!
Staéi predsa negovat ich vysledok
a vo vicsine pripadov ziskame prav-
divy vysledok. Nie je mi jasné, ¢i je
potom vobec mozné dokazat nedd-
veryhodnost akéhokolvek zdroja.

Vo $tvrtej kapitole sa Picha zao-
bera eliminativizmom, teda tedriou,
podla ktorej su myslienkové expe-
rimenty epistemologickymi para-
zitmi, st to iba rétoricky upravené
argumenty, ktoré nemaju silu samu
o sebe. Je ich totiz mozné rekonstru-
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ovat do podoby argumentu a svoj
zaver dokazu zdovodnit iba do tej
miery, do akej je toho schopny tento
vSeobecny argument. Na zaklade
analyzy Pisanského experimentu,
ktorého Strukturovanost a expli-
citnost postupu je mimochodom
vynimo¢nd a napr. v porovnani
s experimentmi ako st Zachranny
¢In alebo aj Dvojé¢a Zeme, sa az zda,
Zze su v nieCom podstatnom od-
liné, rekonstruuje Picha diskusiu
medzi obhajcami a kritikmi tohto
postoja. RieSenie sporu v diskusii
samotnej nenachadza a ako cestu
von poskytuje rozliSenie medzi
e-xperimentom a i-xperimentom.
To zakladd na rozliSeni medzi exem-
plom a ilustraciou (vypozi¢anom
od autorov Perelman a Olbrechts-
-Tyteca). Myslienkovy experiment
pouzity ako priklad, ako dovod vse-
obecného tvrdenia, je e-xperiment,
myslienkovy experiment pouzity
na ilustraciu veobecného principu
je i-xperiment. Ten prvy je episte-
micky prinosny, zatial ¢o ten druhy
nie je. Ci ide o jeden alebo druhy
vsak zavisi na konkrétnom pouziti
myslienkového experimentu - da sa
pouzit oboma spésobmi.

V poslednej piatej kapitole autor
pontka prehlad toho, ¢oho by sme
sa mali pri posudzovani myslienko-
vych experimentov vyvarovat. Po-
stupuje tu so znalostou veci a podava
dokladny prehlad. Chybami mys-
lienkovych experimentov su Nepro-
jatelny vysledok, Neddveryhodny
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vysledok, Nedosiahnutelny vysle-
dok a chybami argumentov obsahu-
jucich myslienkovy experiment st
Nerelevativnost, Nespravna genera-
lizacia, Netrpezlivost. Mozné chyby
su uvedené na priklade, je uvedena
ich podstata, kriticka otazka, ktord
nam pomdze konkrétnu chybu od-
halit a mozZnosti ako postupovat.
Kapitola sa tak stava uzito¢nou pri-
ruckou pre kazdého, kto by chcel
myslienkové experimenty vyuzivat
alebo kritizovat.

Na zaver Picha prehladne zo-
pakuje najdolezitejsie otazky a od-
povede vo forme akéhosi FAQ
(najcastejdie  kladenych otazok).
Prijemnym a uzito¢nym zdroven je
dodatok, ktory uvadza prehlad vset-
kych myslienkovych experimentov,
ktoré sa nachadzaju v knihe. Pri-
dava k nim pribeh vedkyne Mary
a tak snad jedinym slavnym experi-
mentom, ktory v knihe, je dumanie
nad tym, aké to je byt netopierom.
Experimenty st vzdy popisané cita-
ciou prislu$ného autora, je uvedeny
ich destilat a pri viacerych aj princip
a diagram. Stavaju sa tak, nakolko
skromnym, doplnkom, ktory po-
skytuje prehlad, aky u nas chyba (ak
by autor ndhodou uvazoval o encyk-
lopédii myslienkovych experimen-
tov, pripadne dalsich filozofickych
argumentov, bolo by vhodné ho
v tom iba podporit).

Aby som zhrnul predchddza-
juce, zdd sa mi, Zze pre Pichu st
myslienkové experimenty akymsi
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dialektickym nastrojom pre tych,
ktori ich akceptuju. Pokial ich to-
tiz niekto odmietne, nedostaneme
sa k potrebnému bodu v diskusii
- k akceptacii. A kedZe Picha ne-
obhajuje doveryhodnost predstavi-
vosti, nejestvuje vysSia instancia,
na ktorej by sme sa mohli s tym, kto
myslienkove experimenty odmietne
akceptovat (alebo len bude vzdy tvr-
dit, Ze nevie, ako ich posudit), nie je
mozné ich takémuto ¢loveku nijako
»hanutit“. Je to postoj zaujimavy, no
skryva podla mna v sebe viacero za-
ludnych bodov. Vyssie uvedené pole-
mické poznamky nemaji byt ni¢im
viac, nez polemickymi poznam-
kami. A je vlastne dobre, Ze mohli
vzniknut - kvalitnd praca sa pozna
aj podla toho, Ze je s ¢im nesuhlasit.
Marek Picha napisal v tomto zmysle
kvalitnd knihu. Pokial bolo jej
predstavenie na viacerych miestach
jej kritikov, je to tym, Ze kniha vy-
zyva ku diskusii. E$te raz je nutné
vyzdvihnut i rozsah tém, ktoré sa
Picha pokusa rozobrat a mnozstvo
polemik s renomovanymi autormi,
do ktorych sa (Uspesne) pusta. A tak
jedina skuto¢na vycitka, ktort voci
knihe mém, je technického charak-
teru. Knihe chyba menny i vecny in-
dex. Verim, Ze by bol uzito¢ny a po-
mohol by pri praci mnohym, nielen
autorovi tejto recenzie.
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Médium v jednotném cisle

W. J. T. MITCHELL - Mark B. N.
HANSEN (eds.), Critical Terms for
Media Studies. Chicago - London:
University of Chicago Press 2010,
353s.

Andrea Pruchova

Antologie' Kritické pojmy medi-
dlnich studii usiluje o artikulaci
souc¢asné povahy tohoto oboru.
Ta podle jejich editori sméfuje
ke stdle otevfenéj$imu charakteru,
ktery <cerpd z propojeni spole-
¢enskovédnich obort s poznatky
prirodnich véd (zjm. biomediciny
a kybernetiky) pfi sledovani trendt
technologického vyvoje. Kniha je
vysledkem editorské prace kultur-
niho a literarniho teoretika Marka
B. N. Hansena a historika a teore-
tika uméni W. J. T. Mitchella, ktefi
interdisciplinarni povahu textu
vyty¢uji jeho rozdélenim do tfi
zastfeSujicich ¢asti - , Estetika®
»Technologie“ a ,,Spole¢nost®. Tyto
oddily se zabyvaji estetickymi, tech-
nickymi a politickymi formami,
v nichz lze média sledovat. Hlavnim
motivem textil je reflexe tradi¢nich

! Recenze vznikla v rdmci projektu GAUK
1122313 a Specifického vysokoskolského vy-
zkumu SVV 2013 267 501.
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témat a metodologickych postupi
spjatych se studiem médii vedena
dekonstrukéni logikou narusovani
modernich dichotomickych kate-
gorii. Navaznost jednotlivych textd,
pochazejicich z riiznych oblasti spo-
lecenskych véd, zajistuje specifické
pojeti terminu médium definované
predmluvou.

Pfi formulaci vize medialnich
studii 21. stoleti se obraceji Hansen
a Mitchell zpét k mysleni klasika
oboru Marshala McLuhana a k jeho
porozuméni vztahu lidského téla
amédia. McLuhan nechépe télo jako
privilegované médium fidici vni-
mani naeho okoli ani jako plosny
prenase¢ informaci $ifenych mé-
dii. Télu rozumi jako nesobéstaéné
platformé nabizejici a organizujici
vSechny mozné akty mediace. Z této
predstavy o lidském téle odvozuji
editofi vlastni definici pojmu mé-
dium. Rozumi mu jako synergic-
kému prosttedku lidské spole¢nosti,
jenz proménuje ¢lovéka stejné, jako
¢lovék proménuje médium. V po-
dobé archeologického prostredku
médium odhaluje minuld uspora-
dani spole¢nosti a formou vynélezu
objevuje nova fakta. V inspiraci
prediktivnimi schopnostmi oboru
meteorologie pouzivaji editofi ter-
min mediarologie, jimz oznacuji
kyzenou uroven stavu medialnich
studii, které budou schopny predpo-
vidat vyvoj forem a vztahi ve spo-
le¢nosti. Zduaraznénim vzdjemné
soucinnosti ¢lovéka a média se pub-
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likace vymezuje proti predchozimu
popularnimu pojeti média jako
neutralniho kanalu pfenosu infor-
maci, ktery nastolila komunikaéni
a lingvistickd teorie sedmdesatych
let. Na zakladni otazku ,,Jak souvisi
koncept média s médii?“ kniha od-
povidd ustanovenim meédia za ne-
zbytnou podminkou ontologické,
tyzické i socidlni existence ¢lovéka
a studium médii pasuje na rovinu
poznavani zakladniho fungovani
jednotlivce i celku spole¢nosti.
Jadro recenze tvofi zhodnoceni
sekce ,Estetika“ Ta se jevi byt kli-
¢ovou hned v nékolika ohledech.
Za prvé, v ramci oborovych textt
dosud nebyla esteticka perspektiva,
kladouci diraz na proces percepce
a individudlniho mentalniho pro-
zitku média, duslednéji rozvijena.
Uvahy z oblasti filosofie uméni,
déjin umeéni a estetiky prozatim
zastavaly funkci vhodné zvolenych
piikladd uméleckych dél (nejéas-
téji novomedialniho charakteru),
které ilustrovaly cizi teoretické
stanovisko. Pfinos estetického od-
dilu proto spociva v rozvoji méné
frekventovanych témat télesnosti ¢i
vnimani prostoru a ¢asu, ktera jsou
vzhledem k pojeti média jako za-
kladniho elementu ekosystému spo-
le¢nosti nezanedbatelna. Za druhé,
se skladba a obsah témat vybrané
casti (,Uméni®, ,Télo“, ,Obraz",
»Materialita“, ,Pamét, ,Smysly*
a ,Cas a prostor*) dovolavaji mclu-
hanovské perspektivy nejsilnéji.
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Za tteti, tento oddil nejvice koreluje
s editorskou predstavou stale se roz-
$ifujiciho mezioborového pojeti me-
didlnich studii.

Uvodni esej “Uméni“ kulturni
a vizudlni teoreticky Johanny Druc-
ker ptisobi nejméné presvédcivym
dojmem. Autorka fesi $iroké téma
podanim vy¢tu meznikll vyvoje
medialnich forem. Historicky ex-
kurz nenapliuje editorskou ambici
pfinosu novych podnét. Drucker,
vénujici se studiu vizudlnich pro-
sttedkt sdélovani informaci, dlou-
hodobé ¢erpa z analyzy transfor-
mace uméleckych forem ve vztahu
k rozvoji novych komunikacnich
prostfedkil. Zde vsak jeji text zi-
stava pouhym popisem formélniho
vyvoje uméni. Promény médii umé-
leckého vyjadreni sleduje od sta-
rovékého pojeti techné ke vzniku
sttedovékych femeslnych cechil
a novovékého uméleckého trhu az
k romantické predstavé umélce /
génia. Nastup masového tisku a re-
produkci uméleckych dél, které ve-
dou ke znejisténi podstaty origindlu
uméleckého dila, oznacuje Drucker
(podobné jako vétsina zainteresova-
nych autort) za kli¢ovy zlom ve vy-
voji uméleckych forem. Vyrazny
rozvoj uméleckych hnuti druhé
poloviny 20. stoleti, uzivajicich po-
stupti postmoderniho eklekticismu,
konceptualniho elitismu ¢i minima-
listické redukce forem, chépe pravé
jako reakci na znejisténi tradi¢niho
pojeti uméni. V kontextu vsech pri-
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spévku se text jevi odtrzen, bez $irsi
obsahové i tematické navaznosti.
Dalsi texty lze ¢ist vice prova-
zané. Pro prehlednost je muzeme
rozdélit do dvou trojic, prestoze tak
v publikaci nejsou fazeny. Prvni
trojici reprezentuji témata ,Télo"
»Materialita® a ,Smysly“. Jejich
spole¢nym jmenovatelem je proble-
matika télesnosti, jez zdiraznuje
télesné kvality uzivani médii. Text
lingvistky a dokumentaristky Ber-
nadette Wegenstein predstavuje
télo jako aktivni médium rozvoje
lidské kultury. Stru¢nym historic-
kym prehledem autorka nabourava
protichtidné kategorie duch - télo,
télo jako objekt - télo jako sub-
jekt. Zdutraziuje jejich pouzivani
v soucasné spole¢nosti. Upozornuje
na né zejména v oblasti reklamy
a kosmetické propagandy, v nichz
se télo stava hlavnim kapitalem.
Naéstup virtualniho prostfedi, tvrdi
Wegenstein, proménuje rovnici,
jez dosud spojovala télo s material-
nimi kategoriemi a dusi s imanentni
podstatou. Pfichodem novych mé-
dii virtualniho charakteru dochazi
k paradoxni exteriorizaci téla do ne-
hmotné podoby. Dle autorky proto
patfi novym médiim dilezitd role
celospolecenského nastroje, ktery
definitivné vyvraci stdle prezivajici
dudlni kartezianské predstavy.
Stejnym argumentacnim postu-
pem stfetu hmotné substance a spi-
ritudlnich kvalit postupuje také ling-
vista Bill Brown v eseji ,,Materialita®.
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Autor se zabyva tématem strachu
spole¢nosti z dematerializace rea-
lity. Ten se v ni objevuje pravidelné,
a Casto také slouzi jako argumen-
ta¢ni prostredek proti $ifeni novych
technologii. Divodem je domnély
ndrust abstrakce vztahd mezi oso-
bami a konkrétnimi vécmi, ktery je
novymi technologiemi zputsoben.
Jak naptiklad béhem rozsifovani
sménného média penéz ¢i vynalezu
fotografie, strach ze ztraty reality byl
ve spole¢nosti vzdy pfitomen. Zmé-
nila se néjak situace dnes, kdy zazi-
vame nevidanou invazi technologii
do kazdodenniho Zivota? K odpo-
védi autor, stejné jako Wegenstein,
pouzivd samotnych novych médii
postavenych do role obétniho be-
ranka. Ukazuje, Ze jsou to pravé
novd média, kterd naplnuji funkci
rematerializace. Podobné jako lidské
télo formuje a propojuje abstraktni
viemy prichazejici z okoli, slouzi
nyni rozhrdni obrazovky k tvorbé
konkrétniho a uchopitelného svéta
informaci. V pfeneseném slova smy-
slu nads obrazovka pocitace chrani
pred rozpadem okolniho svéta.
Zavér trojice kapitol tvofi esej
»Smysly“ teoreticky uméni Caro-
line Jones. Autorka textem usiluje
o obhajobu smyslového vnimani, jez
hraje v zapadnim mysleni vzhledem
k intelektudlnim rozmértim ducha
roli outsidera. Jones detailné po-
pisuje jednotlivé umeélecké proudy
poslednich péti dekad, jejichz vznik
motivovala snaha zménit negativni
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etické a politické hodnoceni smys-
lovych kvalit. Autorka predstavuje
fadu smért pasujicich se do role re-
formatord smyslového vnimani. Ty
formou télesnych performanci a ri-
tualizovanych praktik poukazovaly
na bytostné sepéti smyslové zku-
$enosti s intelektualnim vykonem.
Mezi priklady nechybi evropsky
Vidensky akcionismus ¢i dila ame-
rickych zastupkyn feministického
uméni 60. a 70. let.

Druhou trojici textd tvori
autorské eseje editort Mitchella
a Hansena ,,Obraz®, ,Pamét“ a ,,Cas
a prostor®. Editofi zde pracuji s tri-
adou pojmi obraz, gramatizace
a pamét, pomoci nichz chtéji vy-
mezit esteticky pristup ke studiu
médii. Mitchell, autor kontinudlné
se vénujici filosofii obrazu a tvtirce
terminu obrat k obrazu,” definuje
obraz jako nutnou podminku exi-
stence jakéhokoliv média. Prestoze
byl historicky obraz polem mnoha
sportt mezi témi, ktefi jej jako mé-
dium reprezentace uznavali ¢i od-
mitali (vzpomenme stfedovéky spor
ikonoklastti a ikonodult), obraz je
dle Mitchella vZdy médiem repre-
zentace, a to ve dvojim ohledu. Ob-
raz je prirozenou soucasti dal$ich
zobrazovacich médii, jakymi jsou
hudba, poezie ¢i vizualni repre-

2 W.J. T. MITCHELL, Picture Theory: Essays
on Verbal and Visual Representations.
Chicago: University of Chicago Press 1994,
s. 11-34.
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zentace (napf. socha, malba, foto-
grafie). Jednotliva média vsak také
vnimame jako obrazy. Mitchell ob-
hajuje fakt, Ze obraz byl v nasi kul-
ture historicky stale pfitomen a ani
nastup novych technologii nemtize
jeho pozici ¢i existenci ohrozit. Au-
tor odmitd zejména moznost trans-
formace obrazu zptisobenou na-
stupem digitalizace. V navaznosti
na praci estetika a analytického fi-
losofa Nelsona Goodmana® ukazuje,
ze digitalni obraz neni nebezpe¢né
dematerializovanym bindrnim ké-
dem bez pfimého vztahu k realité,
ale je tvofen omezenym mnozstvim
prvka stejné jako abeceda, hudebni
stupnice ¢i mozaikovy obraz. Ob-
raz slouzi jako jedno ze zdkladnich
médii percepce a orientace ve svété,
ackoliv nabyva riznych povah.
Spole¢nym textem editord je
esej vénovana termintim casu a pro-
storu. Zapadoevropskému mysleni
vzdy dominoval ¢as nad prosto-
rem. Nastup modernich technologii
tisku, fotografie a filmu autofi po-
vazuji za moment, ktery situaci
zménil. Vyjevil obé kategorie jako
vzajemné propojitelné. Expanze
médii tisku, fotografie a posléze
i filmu probudila v teorii hlubsi
zdjem o jemnéj$i diferenciaci ¢asu
v raznych kvalitdch trvani, pohybu,
montdze (napf. Bergson, Deleuze) ¢i
autenticity prozivaného casu (napf.

* Nelson GOODMAN, Jazyky uméni: ndstin
teorie symbolil. Praha: Academia 2007.
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Husserl, Heidegger). Nevyhnutelné
jsou tyto kategorie vztazeny také
k podminkdm Zivota ¢lovéka, ktery
je do nich vetknut a pouze jejich
prostfednictvim je schopen vnimat
a rozlidovat dal$i média.

Posledni esej ,Pamét* fran-
couzského teoretika technologii
Bernarda Stieglera predstavuje nej-
zajimavéjéi text oddilu. Stiegler stavi
své pojeti média na referenci k pale-
ontologické teorii antropologa An-
dré Leroi-Gourhana. Ta se zabyva
puvodem technické paméti ¢lovéka.
Leroi-Gourhan tvrdi, Ze rozvoj
lidské biologické paméti probiha
na zékladé pouzivani umeéle vytvo-
fenych nastroji. Z tohoto pohledu
vyvoj ¢lovéka neprobihd geneticky,
nybrz extrageneticky na zdkladé
setkani s mimobiologickymi fakty.
Otazka technické paméti se vzhle-
dem k expanzi novych technologii
jevi aktualni. Mohou pamét ohrozit?
Hansenovo uvodni slovo k eseji defi-
nuje povahu strachu z novych médii
jako vedenou logikou pharmakonu.
Nové formy technologické paméti
(napt. iPad, cloud computing) oce-
nujeme jako zpusob uchovavani
informaci, ktery nds vSak zaroven
zdanlivé zbavuje potfeby uzivat
plnou kapacitu paméti. Stiegler
v textu tematizuje situaci prechodu
od individualnich mnemotechnik
k pouzivani hromadnych sitovych
mnemotechnologii. K odvraceni
strachu z pamétovych technik po-
uziva pojem gramatizace. Termin
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gramatizace oznacuje pfirozeny pro-
ces zapominani aktu uzivani urdi-
tého média ve chvili, kdy pronikne
do kazdodenniho Zivota spole¢nosti
(napf. opominame tuzku pii psani).
Nové technologie explicitné nabizeji
moznost exteriorizace paméti. Diive
probihal pfechod paméti do vnéj-
$iho prostiedi nereflektovanym za-
chizeni s néstroji individualnich
mnemotechnik  (napf. zapisnik,
psaci stroj, diktafon). Nyni se stava
na prvni pohled viditelnym. Vefejna
prezentace moznosti sitové kapacity
paméti zaroven proménuje politic-
kou a socidlni situaci. Zietelné exte-
riorizovana pamét novych médii se
stava prostorem kreativnim ¢innosti
jedince. Clovék neptedstavuje pasiv-
niho konzumenta nastrojt technické
paméti, ale tuto pamét mtize aktivné
obohacovat a sdilet. Tim se vSak také
z oblasti technické paméti, jak va-
ruje Stiegler, stava oteviend politicka
hra kontroly systémt paméti.

V celku se antologie pokousi
o rozvoj medidlnich studii jako in-
terdisciplinarni spole¢enské védy,
jez spole¢nosti umoznuje poznat
jeji ontologické a socialni elementy
i predikovat vlastni budoucnost.
Voli metodologicky postup dekon-
strukce modernistické terminolo-
gie, s niz ve vztahu ke kritice médii
operujeme. Medidlni studia jsou
prezentovana jako typ protovédy,
schopné porozumét $ifi soucasné
spole¢nosti v momenté sjednoceni
spolecenskovédnich oboru. K tako-
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vému vysledku je vsak nutné ptipo-
jit ty discipliny, jez dosud zustavaly
stranou, tak jako v pripadé filosofie
uméni a estetiky. ObtiZnost ukolu
vyvstavd jiz v propojeni oddilu ,,Es-
tetika“ s dal$imi ¢dstmi publikace.
Mnohé historické odbocky ¢ini
z esejll misty opakovani zakladnich
znalosti z déjin uméni. Zdurazno-
vani spojitosti reflexe médii v este-
tickych kategoriich s nastupem no-
vych technologii nabyva nezfidka
Cisté kauzdlniho charakteru, a blizi
se tak spise vychodiskiim kritického
determinismu, vii¢i némuz se editori
vymezuji. Vyrazné je opomenuto
propojeni estetické ¢asti se spolecen-
skou a politickou perspektivou, které
dlouhodobé hraji na poli estetického
uvazovani klicovou roli. Politické
promeény souvisejici se zménou my-
$lenkovych formaci spole¢nosti vzdy
vychazely i zpétné ovliviiovaly feno-
mén umélecké tvorby. Vyznéni an-
tologie se namisto trojjediného ¢teni
(Estetika“, ,Technologie®, ,Spo-
le¢nost®) stava ttidilnou publikaci,
kterd sama na sobé demonstruje, na-
kolik jsou snahy o interdisciplinarni
rekonstrukci oboru naro¢nym tko-
lem. Také forma publikace, kterd je
prehledovym slovnikem, by neméla
zUstat opomenuta. Heslovité zpra-
covani eseji samo se vzpira snaze
prinést odhaleni novych mezioboro-
vych souvislosti. Pro takové objevy
je tieba delsi textové plochy i jasnéj-
$iho ideového vychodiska publikace.
Dozvidame se pouze malo o algo-
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ritmuvybéru zpracovanych termind,
a chybi také zduvodnéni, pro¢ pravé
slovnikovy prehled ma slouzit jako
vhodna forma definice nového pojeti
pojmu médium. Na stranu druhou,
a to zejména, je nezbytné ocenit cel-
kovy prinos knihy ve dvou ohledech.
Za prvé, ve snaze rozsirit medidlné
studijni slovnik o kriticky zhod-
nocené terminy z oblasti estetiky
a uméni, jez ovlivnuji reflexi vztahu
¢lovéka a spole¢nosti. A za druhé
pak, vyty¢enim vize sjednocené
Jtieti cesty medidlnich studii jako
alternativniho modelu k dogmaticky
rozdélenému poli nékolika raznych
historickych tradic.

///// zpréava z konference ////

Véda jako vefejny obraz

The Public Image. International Vi-
sual Sociology Association Annual
Conference 2013. Centre for Urban
and Community Research, Gold-
smiths, University of London (Velka
Britdnie), 8.-10. Cervence 2013.

Michal Simtinek

International' Visual Sociology As-
sociation (IVSA) je jednou z néko-

! Tato zprava z konference vznikla s pod-
porou Grantové agentury Ceské republiky
v ramci vyzkumného zdméru ,,O digitdlnim
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lika organizaci, které vznikly v pra-
béhu 70. az 90. let 20. stoleti jako
institucionalni reakce na vizualni
obrat v socialnich védach.> Ackoli
byla zalozena ve Spojenych statech
prevazné americkymi sociology,
od samého pocitku byla koncipo-
vana jako mezindrodni a meziobo-
rova organizace, coz je patrné napf.
na strankach casopisu Visual Stu-
dies’ a zejména pak v priibéhu pra-
videlnych vyro¢nich konferenci,
které IVSA porada jiz od roku 1983
a jichz se vedle sociologti a antropo-
logt pravidelné ucdastni védci na-
pri¢ riznymi obory socidlnich véd
spole¢né s dokumentaristy, umélci
a aktivisty.

Leto$ni konference se konala
ve Velké Britanii pod poradatel-
skou zastitou Centre for Urban

a dialogickém obratu v socidlnich védach®
(reg. ¢. 13-33640P).

> Prvni vizudlné orientovanou védeckou
instituci byla International Visual Literacy
Association, ktera se zacala formovat jiz
v roce 1968. IVSA byla zalozena v roce 1981
a napf. jiz v roce 1984 ji nasledovala Society
for Visual Anthropology, v roce 1985 Societé
Frangaise d’Anthropologie Visuelle a v 90.
letech pak byla v ramci British Sociological
Association  ustavena  British  Visual
Sociology Group a International Sociology
Association vytvorila tématickou skupinu
Visual Sociology Thematic Group.

> IVSA vydavala do roku 1991 newsletter
Visual Sociology Review, od roku 1991
¢asopis Visual Sociology, ktery byl v roce
2002 adoptovan nakladatelstvim Taylor &
Francis, kde casopis dodnes vychazi pod
titulem Visual Studies.
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and Community Research (CUCR)
na Goldsmiths College, University
of London a jak jiz napovida nazev
The Public Image, ustfednim té-
matem bylo objevovani souvislosti
mezi vizudlni a vefejnou sociologii
a hledani mozZnosti, jak by mohly
vizualni socidlni védy prispét k roz-
voji Burawoyovy koncepce verfejné
sociologie.” Problematika vztahu
vizualniho a vefejného a zejména
pak otdzka, jak ucinit socidlni védy
nejen ,vizualnéj$imi,“ nybrz i ,vidi-
telnéj$imi“ a srozumitelnéj$imi pro
$irokou vefejnost, je nesporné jed-
nim z kli¢ovych témat, které se sou-
¢asné (vizualni) socidlni védy snazi
fesit. Zrejmeé pravé diky aktualnosti
zvoleného tématu prildkala leto$ni
konference velké mnozstvi re¢nikit
a prinesla radu zajimavych dopro-
vodnych akci: v ramci plenarnich
zaseddani a Ctyficeti paneld vystou-
pilo vice nez dvésté padesat fe¢nik;
organizatofi konference ptipravili
fadu workshopt, filmovych projekci
a terénnich ,prochdzek® do ulic
Londyna; acastnici konference méli
moznost navstivit nékolik instalaci
studentskych praci a vystavu Visu-
alising Affect,® kterd byla zaméfena
na problematiku moznosti a limitd
vyuziti uméleckych postupti jakozto

* Cf. zejména Michael BURAWOY, ,For
Public Sociology.“ American Sociological
Review, ro¢. 70, 2005, s. 4-28.

> Podrobnéji vystavu predstavuje webova
stranka dostupna z: <http://visualisingaffect.
weebly.com/index.html> [cit. 15. 7. 2013].
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vyzkumnych strategii v socialnich
védach. Hlavni téma konference
bylo v ramci vys$e uvedenych aktivit
rozvedeno do rady souvislosti jako
napf. vztah védy a aktivismu, pro-
blematika participatornich a inova-
tivnich metod, vztah soukromého
a vefejného, dohledu a osvobozeni,
védy a ne-védy (uméni, dokumen-
tarismu, zurnalistiky), dutsledky
digitalizace a multimedializace so-
cidlnich véd, etické aspekty vizu-
alnich vyzkumnych metod apod.
V souvislosti s rozsahem leto$ni
konference tak Alison Rooke z po-
radajiciho CUCR v uvitacim pro-
slovu vystizné a zcela opravnéné po-
znamenal, Ze leto$ni konference se
proménila spise do podoby festivalu
s mnoha paralelné probihajicimi
akcemi. Z téchto dtivodi nemohu
nize predlozit komplexni obraz le-
tosni konference IVSA, nybrz pouze
nékolik stru¢nych a mymi prefe-
rencemi a postiehy ovlivnénych
»~momentek.“

Momentka prvni - vefejna
véda jako samoziejmost: Nazev
konference a veskeré oficidlni ma-
teridly pocinaje vyzvami k zasilani
navrhtl pfispévkd az po program
konference sméfovaly pozornost

¢ Kompletni program konference je dostupny
na oficidlnim webu IVSA, srv. The Public
Image. IVSA 2013 Annual Conference -
Conference Program [online]. Dostupné z:
<http://visualsociology.org/images/stories/
conference/2013/IVSA_2013_program_7.2.
13.pdf> [cit. 15. 7. 2013).
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udastniktt k promysleni postaveni
vizualnich socidlnich véd ve vztahu
k Burawoyové koncepci verfejné so-
ciologie. Zminku o Burawoyovi
a jeho koncepci jsem v$ak v pri-
béhu konference zaznamenal pouze
jednou, a to v ramci uvitaci feci,
ve které Monica Sassateliova a Ali-
son Rook z poradajici CUCR pfipo-
mnéli hlavni zaméreni konference.
V nésledujicich tfech dnech v ramci
paneld, kterych jsem se ucastnil,
v diskusich u kévy a ¢okolddovych
su$enek a nebo z ust Douglase Har-
pera, Lese Backa a Caroline Knowle-
sové, kteff se zhostili zahajovacich
a zavérecnych plenarnich predna-
$ek, nebyla problematika verejné so-
ciologie ani jednou zminéna.

Toto mlceni vSak neznamena,
ze by ideal vefejné sociologie nehral
v pribéhu konference dilezitou
roli. Skute¢nost, Ze ucastnici kon-
ference neméli zpravidla pottebu
explicitné se odvoldvat na Bura-
woye, je do zna¢né miry dana tim,
ze sméfovani k idedlu vefejné védy
je v komunité vizualné orientova-
nych socidlnich védct povazovano
spiSe za samoziejmy predpoklad
nez za vyzvu, o které by se mohlo
pochybovat a diskutovat.” Koncept

7 Vizuédlni socidlni védy mély vidy velmi
blizko k angazované védé (napi. tradice
socialni fotografie je povaZzovéana za klicovy
zdroj inspirace pro vizualni sociologii - srv.
napt. Howard S. BECKER, ,Photography
and Sociology.“ In: Doing Things Together:
Selected Papers. Evanston: Northwestern
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vefejné védy se tak objevoval v fadé
piispévki a diskusi zejména v po-
dobé zpravidla nad$eného vitdni
participatornich metod, inovativ-
nich vyzkumnych pfistupt a v dis-
kusich o moznostech a ocekavanich
spojovanych s novymi digitalnimi
technologiemi. Ackoli sdilim toto
nad$eni, povazuji omezenou miru
diskuse o rizicich a problémech par-
ticipatornich metod,® novych tech-

University Press 1986; Douglas HARPER,
Visual sociology. London - New York:
Routledge 2012, s. 18-38) a k idealu vefejné
védy. Snaha pouzivat obrazy jakoZto nastroje
sbéru dat a reprezentace védeckého poznani
byla totiz vidy do urcité miry motivovidna
snahou opustit védu zaloZzenou na textech,
Cislech, psani a nepfistupném odborném
zargonu. V této souvislosti byly obrazy
(zejména fotografie a film) povazovany
za nastroj otevieni se socialnich véd jinym
»neakademickym® Zanrim a publikiim (srv.
napf. Howard S. BECKER, Telling about
Society. Chicago - London: University of
Chicago Press 2007; Clifford GEERTZ,
Works and Lives. The Anthropologist as
Author. Stanford: Stanford University Press
1988) a potencialné i dialogu a produkci
sdileného védéni (srv. napf. Marc Henri
PIAULT, ,Audiovizualni vyrovnani aneb
za mimotextovou antropologii.“ In: CENEK,
D. - PORYBNA, T. (eds.), Vizualni antro-
pologie - kultura zita a vidénd. Cerveny
Kostelec: Pavel Mervart 2010, s. 25-68).

8 Srv. napf. Davis BUCKINGHAM,
»Creative  Visual Methods in Media
Research: Possibilities, Problems and

Proposals.“ Media, Culture & Society, roc.
31, 2009, ¢. 4, s. 633-652. Ackoli v priabéhu
konference byly participatorni metody
prevazné adorovany, napf. Luc Pauwels
v prispévku A constructive critique of visual
,participatory’ methods as data-production
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nologii® a ponékud jednostranné
a nekritické prijeti idedlu vetejné
védy" za snad jediny nedostatek le-
to$ni konference IVSA. Tim samo-
zfejmé nechci tvrdit, Ze by si ucast-
nici konference neuvédomovali
rizika a kontroverze spojené s vizu-
alnimi metodami a vefejnou socio-
logii, jen se o nich v atmosféte sdile-
ného nadseni rozhodli nemluvit.
Momentka druhd - staré nadéje
a nejistoty: Vyznamny predstavitel
soucasné vizudlni sociologie Luc
Pauwels neddvno poznamenal, Ze
»na vizudlni socialni védy jiz ne-
muzeme pohliZet jako na exotickou
specializaci a praci s vizudlnimi
daty bychom méli prestat povazo-
vat za jakousi alternativni podobu
(socidlni) veédy. " Ackoli je jeho

and empowerment strategies poukdzal
na fadu etickych a epistemologickych uskali,
ktera jsou s participatornimi metodami sva-
zana.

° Rizikové dusledky digitalizace byly
vyraznéji zvazovany snad jen v panelu
Exploding Bentham’s Scopic Regime:
Does the Metaphor of the Panopticon Still
Hold? jemuz predsedal Paolo Cordullo
z Goldsmiths.

' Burawoyova koncepce nebyla v socialnich
védach jednozna¢né a nekriticky pfijata.
Rada autortt napt. poukazovala na riziko
ohroZeni integrity socidlnich véd, problém
banalizace a deprofesionalizace védy apod.
Piehledové o kritice Burawoyovy koncepce
srv. napf. Lawrence T. NICHOLS (ed.),
Public Sociology: The Contemporary Debate.
New Brunswick - London: Transaction
Publishers 2007.

" Luc PAUWELS, ,Visual Sociology
Reframed: An analytical Synthesis and

329
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poznamka s ohledem na mnozstvi
instituci, periodik, monografii a an-
talogii vénovanych vizudlnim meto-
dédm a studiu vizudlni kultury zajisté
vystiznd, mezi vizualné oriento-
vanymi socidlnimi védci mazeme
stale identifikovat silnou pottebu
obhajovat opravnénost existence
samotné vizualni sociologie, pti-
nos vizualnich metod a vizualnich
zplisobl reprezentace pro rozvoj
sociologického poznani.'”” Zajimavé
ptitom je, Ze zptisob této obhajoby
se v mnoha ohledech nezménil
od doby zrodu vizudlni sociologie
na konci 70. let minulého stoleti,
coz lze ilustrovat napf. editorskym
uvodem Jona Wagnera k antologii
Images of Information, jenz je de
facto seznamem problému a otazek,
kterym musi vizudlni sociologie

Discussion of Visual Methods in Social and
Cultural Research.“ Sociological Methods &
Research, ro¢. 38, 2010, ¢. 4, s. 575.

12 Pfiznaény je v tomto smyslu komentaf
Howarda S. Beckera: ,Antropologové a so-
ciologové pouzivaji fotografie od samého
pocatku jejich disciplin, av$ak doposud se
nebyli schopni dohodnout, jak a pro¢ by
vlastné méli fotografie pouzivat. Zda se, ze
my socialni védci néjak citime, Ze je dobré
fotografie pouzivat, Ze to beztak kazdy déla
a my bychom neméli zistat stranou. Avsak
zaroven nejsme schopni vysvétlit sobé nebo
komukoli jinému, pro¢ by tomu tak vlastné
mélobyt.“(Howard S. BECKER, ,Photograhy
as Evidence, Photographs as Exposition.“ In:
KNOWLES, C. - SWEETMAN, P. (eds.),
Picturing the Social Landscape: Visual
Methods and the Sociological Imagination.
London - New York: Routledge 2004, s. 193).
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Celit, m4-li se stit uzndvanou sou-
¢asti védy. Jeho nékolikastranko-
vou argumentaci mtzeme shrnout
do jedné klicové otazky: Za jakych
okolnosti mohou byt fotografie (¢i
jind vizualni média) zdrojem socio-
logického pozndni?"

S drobnymi formula¢nimi
rozdily zaznéla tato otdzka z tust
hlavnich fe¢niktt konference opa-
kované zejména v ramci plenar-
nich pfednasek." Douglas Harper
v konferenci otevirajici prednasce
Terrible Beauty: the Public Eye of
De-Industrialization predstavil svij
rozpracovany soubor dokumen-
tarn¢ ladénych fotografii z oblasti
Monongehelia River Valley pobliz

13

Srv. Jon WAGNER, ,Introduction:
Information in and about Photographs.” In:
WAGNER, J. (ed.), Images of Information.
Still Photography in the Social Sciences.
Beverly Hills - London: Sage 1979, s. 11-22.

'V obdobném duchu se pak nesla diskuse
k fadé prispévki, kdy se casto probiralo,
do jaké miry je ten ¢i onen vyzkum socio-
logicky a jaké sociologické poznani prezen-
tované fotografie pfinaseji. Tato diskuse byla
vyrazna napf. nad ptispévkem The use of
time-lapse photography in visual research:
a rhythm-analysis of Billingsgate fish mar-
ket, ve kterém Dawn Lyonova predstavila
vyzkum, jehoz cilem bylo postizeni senzo-
rickych aspekttl a riznych podob interakci
odehravajicich se na londynském rybim trhu
Billingsgate Fish Market. Vysledny kratky
film sloZeny ze série pravidelné potizenych
fotografii podkreslenych zdznamem zvuku
rovnéz porizeném v pravidelnych interva-
lech je dostupny na <http://www.noway-
tomakealiving.net/post/2332/> [cit. 15. 7.
2013].
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Pittsburghu, prostfednictvim kte-
rych se snazi dokumentovat lokalni
dasledky ekonomického kolapsu
amerického ocelafstvi, pricemz
na tomto piikladé presvédcive de-
monstroval, jak mohou fotografie
vypovidat o socidlnim a environ-
mentalnim udpadku dané lokality.
Les Back v predposledni plendrni
prednasce nazvané Why do Socio-
logists take Photographs obhajoval
sociologickou fotografii odkazem
na Bourdietv zptlisob prace s fo-
tografii a na prikladech jeho ,al-
zirskych® snimkua ilustroval, jak
fotografie vypovidaji nejen o tom,
co zobrazuji, ale i o povaze Bour-
dieuovy sociologické imaginace.
Caroline Knowlesova zakonc¢ila
konferenci  pfednaskou nazva-
nou Uses of Photography in the
Practice of Sociological Research,
ve které se pokusila formulovat né-
kolik zakladnich dtvodd, pro¢ fo-
tografie podporuji sociologickou
imaginaci.”

> Millstiv koncept sociologické imaginace
(srv. Charles Wright MILLS, Sociologicka
imaginace. Praha: SLON 2002) je mezi vi-
zudlnimi sociology velmi obliben a je ¢asto
zminovan jako argument pro obhajobu vizu-
alni sociologie. Jinde Knowlesova pise: ,Tim,
ze vizualni metody zachycuji partikularity
socidlnich procest, ilustruji obecné pro-
stfednictvim jedine¢ného a objasiuji vztah
mezi témito dvéma rovinami, jsou obzvlasté
vhodné pro rozvijeni mysleni, které Mills
oznacil [...] jako ,sociologickou imaginaci®“
(Caroline KNOWLES - Paul SWEETMAN,
SIntroduction.“ In: KNOWLES, C. -
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VySe zminéni autofi tak
do zna¢né miry ignorovali leto$ni
téma konference a misto toho méli
potfebu obhajovat vizualni socio-
logii jakozto disciplinu, ktera ma
pravo byt soucdsti socidlnich véd.
Jejich obhajoba pritom méla povahu
diskuse, ktera je pfizna¢na pro ob-
dobi 70. a 80. let minulého stoleti
(zaméfeni pozornosti na fotografii
zejména dokumentarniho charak-
teru) a kterou dnes lze s ohledem
na velké mnozstvi podobnych uvah
povazovat za prislove¢né nalévani
starého vina do novych lahvi.'s Vyse
uvedena Wagnerova otazka je sice
stale dilezita a aktudlni, pred jejim
zodpovézenim je viak nutno hledat
odpovédi na to, co jsme ochotni po-
vazovat za sociologické poznani, kde
je hranice mezi védou a ne-védou
a zda-li je tato hranice vibec jesté
podstatna. A pravé v tomto duchu
se v ramci téméf vSech paneld ode-
hravala diskuse o disledcich digi-
talizace, o novych technologiich
a o participatornich a inovativnich
metodach.

Momentka tfeti — experimenty,
inovativni pristupy a nové ,digi-

SWEETMAN, P. (eds.), Picturing the
Social Landscape: Visual Methods and the
Sociological Imagination. London - New
York: Routledge 2004, s. 7.).

' Srv. napf. Jon WAGNER, ,,Constructing
Credible Images. Documentary Studies,
Social Research, and Visual Studies.”
American Behavioral Scientist, ro¢. 47,2004,
¢. 12, 5. 1477-1506.
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talni“ lahve: Historii i soucasnosti
vizudlnich socidlnich véd zajima-
vym zptisobem pronika c¢asté odvo-
lavani se na experimentdlni povahu
toho, co vizualni sociologové délaji.
V této souvislosti Howard S. Becker
jiz v roce 1979 v predmluvé k vyse
odkazovanému Wagnerovu sbor-
niku poznamenal, ,Ze do oblasti
vizualnich socidlnich véd vstupuji
lidé s odlisnym zdzemim, vzdélanim
a zkusenostmi a nutné tak provadéji
velice rozmanité experimenty (té-
méf vie co v této chvili udélate je ex-
periment) a rozsah novych népadu,
postuptt a vysledka je v celkovém
uhrnu velice vysoky.“'” Experiment
zde ma pritom vyznam zejména
metodologického experimentu, kdy
rizné pokusy s vyuzitim vizualnich
metod a jejich pfipadné nedostatky
jsou legitimizovany pravé pouka-
zem na to, Ze se jedna o ,pouhy® ex-
periment. Toto plati vyrazné pravé
i o diskusi o vyuzivani novych digi-
talnich technologii a o inovativnich
metodach.

Z hlediska tématu konference je
pfitom vyznamné, Ze motivace pro
experimentovani s novymi techno-
logiemi a metodami je ddna zejména
snahou ucinit socialni védy a socio-
logické poznani pristupnéjsi. A pravé
v tomto smyslu miZeme za Fadou

7 Howard S. BECKER, ,Preface.“ In:
WAGNER, J. (ed.), Images of Information.
Still Photography in the Social Sciences.
Beverly Hills — London: Sage 1979, s. 7.
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prispévki a naslednych diskusi roz-
poznat Burawoytiv koncept vefejné
sociologie, a to jak v tradi¢nim, tak
v organickém smyslu,'® pricemz pti-
chod novych digitalnich technologii
posouva soucasnou diskusi o verej-
nych vizudlnich socidlnich védach
za hranice diskuse 70. a 80. let: nové
»digitalni lahve® jsou totiz v mnoha
ohledech plné ,nového vina®“

Z plenarnich predndsek vyse
uvedenému nejvyraznéji odpovi-
dalo vystoupeni Bernda Kriftnera
(Incubating a Syndrome — Crossme-
dial Sociology), ktery predstavil vy-
zkumny projekt zaloZeny v ethno-
grafickém vyzkumu hranic vnimani
jedincti s tzv. syndromem areak-
tivni{ bdélosti zptisobenym zpravi-
dla dlouhodobym komatem. Cilem
projektu bylo dokazat, ze i pacienti
se zavaznymi poruchami védomi
jsou schopni reagovat na podnéty
z vnéjstho okoli, procez tym védcii
vedeny Kriftnerem pod hlavi¢-
kou neziskové organizace Research
Center for Shared Incompetencies
(shared.inc) vyvinul fadu experi-
mentalnich technik pro rozpoznani
usmévu na tvarich vybranych pa-
cientt. Tento vyzkumny projekt

'8 Jednoduse feceno, tradi¢ni ptistup usiluje
o zptistupnéni védeckého pozndni v roviné
reprezentace védeckého poznani, organicky
piistup pak prostfednictvim participator-
nich, dialogickych a angazovanych ptistupt
zpravidla v rdmci komunitné zaméfenych
vyzkumi (srv. BURAWOY, ,For Public
Sociology,”s. 7-9).
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(stejné jako dalsi projekty share.
inc) je bytostné mezioborovy, vy-
chazi z experimentalniho michdni
riznych metod a pristupt a jeho
nedilnou soucdsti je angaZovana
intervence do zkoumané reality,
tedy napiiklad proména ptistupu
k pacientim v komatéznim stavu.
Vystupy z jejich projektt pak maji
multimodalni povahu, zpravidla
kombinuji text, fotografie, video,
kresbu, malbu, materialni objekty
a fadu interaktivnich prvka.”
Obdobné ladénych prispévki
bylo mozno zaznamenat v pribéhu
paralelné probihajicich sekci radu:
napt. diskuse v panelu Visual Me-
thods Revisited (pfedseda Luc Pau-
wels) byla zaméfena na promysleni
teoretickych a  metodologickych
vyzev spojenych s digitalizaci a pro-
dukci komplexnich multimodalnich
reprezentaci v socidlnich védach.
Rada piispévki pojednavala o ino-
vativnich pfistupech, jako napf.
spoluautorsky prispévek Wendy
Martinové, Katy Pilcherové a Lese
Backa The Use of Visual Diaries to
Elicit Insights into Everyday Life,
ve kterém byl predstaven vyzkum-

nalézt na webu této organizace (dostupné
z: <http://www.sharedinc.net> [cit. 15. 7.
2013]). Aktivity této skupiny jsou znamé
i ¢eské vefejnosti, nebot v ¢ervnu a ¢ervenci
tohoto roku se v brnénské Galerii Art konala
vystava Collective Sensor, na které byly
predstaveny vystupy pravé z projektu, ktery
Kriftner prezentoval na konferenci IVSA.

miscellanea

nych projekt zaméteny na postizeni
povahy kazdodennosti lidi v dticho-
dovém véku, jenz byl metodologicky
zalozeny na rozhovorech podpo-
rovanych fotografickymi deniky.
Razni fe¢nici dale zvazovali napt.
moznosti vyuziti 3D vizualizaci
(Lauren Leigh Hinthorne, Resear-
ching the Un-seeable Through 3D
Visual Representation: An example
from Papua New Guinea), mobil-
nich zaznamovych technologii typu
SenseCam, Subcam nebo Google
Glass (Jen Tarr, Power and ethics in
research with new mobile digital re-
cording technologies) nebo metody
tzv. digitalntho vypravéni (digital
storytelling), které se vénoval ze-
jména panel Visual Methodologies
and Technologies.?

Teoreticky jsou inovativni pti-
stupy ukotveny v radé pristupd,
pricemz vyrazné byl zminovan
napt. vztah vizudlnich socidlnich
véd a STS (Science and Technology
Studies) a jednim z nejc¢astéji odka-
zovanych autort byl Bruno Latour.”
Latourovou sociologii védy byl in-
spirovan napf. panel Inventive Fu-

2V tomto panelu jsem vystoupil s ptispév-
kem The Craft of Digital Storytelling in
Social Sciences: Possibilites, Problems and
Proposals.

2l Srv. Bruno LATOUR, ,,Pozndni a vizu-
alizace aneb Jak myslet o¢ima a rukama.”
Teorie védy, ro¢. 30, 2008, ¢ 3, s. 33-90;
Bruno LATOUR, Making Things Public.
Atmospheres of Democracy. Karlsruhe -
Cambridge - London: TKM -The MIT Press
2005.
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tures for Visual Sociology: Visual
Sociology meets Science and Tech-
nology Studies vedeny Ninou Wake-
fordovou a Michaelem Guggenhei-
mem z Goldsmiths nebo naptiklad
panel On Mapping (predsedajici
Felipe Palma a David Moatse rovnéz
z Goldsmiths), ve kterém byly zva-
zovany zejména digitalni moznosti
produkce map jakozto specifického
typu analytickych védeckych zapisu.
V souvislosti s inovativnimi
metodami a novymi technologi-
emi byla vénovana velkd pozornost
participatornim metodam, které lze
vnimat jako nejvyraznéjsi naplnéni
organické podoby verejné védy. Ve-
dle tradi¢nich fotografii/filmem/
videem podporovanych rozhovort
(photo-elicitation method) byla
fada prispévkd vénovana participa-
tornimu a dialogickému potencidlu
digitalnich technologii. Napt. Paolo
Favero predstavil v prispévku Lear-
ning to look beyond the frame: Re-
flection on the integration of GPS-
-tracking in visual ethnographic
practice své vyzkumné experimenty
zaloZené na propojovani vizualnich
metod s GPS technologii a stejné
jako mnoho dalgich fe¢nikd nazna-
¢oval, Ze vizudlni socidlni védy musi
vykrodit mimo tradi¢ni vztah védce
a zkoumaného a mimo ram obrazu,
tedy rozsifovat vizualni rovinu re-
prezentace o dalsi senzorické a in-
teraktivni zdznamy skute¢nosti.
Momentka ¢étvrtda — Goldsmi-
ths a budoucnost vizualnich so-
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cidlnich véd: Letosni konference
IVSA naznacdila a potvrdila néko-
lik tendenci, které lze identifikovat
ve vizualnich socialnich védach pti-
blizné od konce 90. let: smérovani
od vizudlnich k multimodalnim
a multisenzorickym reprezentacim
a posun od dokumentdrni a ob-
servaéni tradice vizudlnich metod
k participatornim metoddm, sdi-
lené produkci sociologického vé-
déni a vefejné sociologii. Tyto dvé
tendence tvori (a zfejmé i v blizké
budoucnosti budou tvofit) ustiedni
téma vizualnich socidlnich véd.
A pravé v této souvislosti se letosni
vyro¢ni konference IVSA pfizna¢né
konala pravé v Goldsmiths, kterou
lze povazovat za jedno z center, kde
jsou vy$e uvedené tendence vyrazné
podporovany. K rozvoji vizualni so-
ciologie tak jiz fadu let prispiva kon-
ferenci poradajici CUCR.” Zdejsi
katedra sociologie a v jejim ramci
zalozend vyzkumnd iniciativa Me-
thods Lab® vénuje hlavni védecké
usili prizkumu moznosti a limitd
vizualnich, senzorickych a inovativ-
nich metod socialnévédného vyzku-
mu.** Na Goldsmiths jiz nékolik let

*2 Blizsi informace viz web CUCR dostupny z:
<http://www.gold.ac.uk/cucr/> [cit. 15. 7. 2013].
» Informace o této iniciativé jsou dostupné
na <http://www.gold.ac.uk/methods-lab/>
[cit. 15. 7.2013].

2 Mezi posledni vyrazné publikaéni pociny
tohoto pracovi$té lze zaradit naptiklad
knihu Les BACK - Nirmal PUWAR (eds.),
Live Methods. London, Wiley-Blackwell
2013.
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bézi studijni program MA in Photo-
graphy and Urban Cultures,” ktery
bude pocinaje nadchazejicim akade-
mickym rokem 2013/2014 rozsifen
o magistersky a doktorsky studijni
obor Vizualni sociologie (MPhil/
PhD in Visual Sociology).?® Ostatné
toto vyrazné sméfovani Goldsmi-
ths k vizudlnimu a inovativnimu se
odrazilo i v pribéhu samotné kon-
ference, kdy taméjsi védci predse-
dali patnacti tématickym panelim
a prednesli vice nez tficet ptispévki
v ramci paralelnich sekci.

Jestlize vizudlni socidlni védy
nemély a doposud nemaji zadné
centrum (spise se jedna o fadu in-
stituci, vyzkumnych tymd a jed-
notlivych badatelt roztrou$enych
po celém svété), letosni vyro¢ni
konference IVSA mozna naznacila,
7ze Goldsmiths ma potencial stat
se klicovou instituci vizualné ori-
entovaného vyzkumu v socidlnich
védach. Mozna i v této souvislosti
se bude na leto$ni konferenci vzpo-
minat jako na vyznamny moment
v historii vizualnich socialnich véd.

» Srv. web programu dostupny z: <http://
www.gold.ac.uk/pg/ma-photography-urban
-cultures/> [cit. 15. 7. 2013].

* Pro informace o tomto programu srv.
<http://www.gold.ac.uk/pg/ma-visual-soci
ology/> [cit. 15. 7. 2013]. Obecné o vizualni
sociologii na Goldsmiths srv. blog <http:
/Ivisualsociologygold.wordpress.com/> [cit.
15.7.2013].
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Struktura filosofie v pojeti
Zdenka Vasicka

Zdenék VASICEK, Jak se délaj filo-
sofie. Praha: Tridda 2012, 240 s.

Petr Krasa

Zdenék Vasic¢ek (1933-2011) ve své
posledni (posmrtné vydané) knize
Jak se délaji filosofie analyzuje
obecny zptsob konstrukce filosofii.
Nezkouma, co filosofie jsou, ale to,
jak se tvori, ackoli tento jeho rozbor
dava celkem dobrou predstavu, co
si nakonec pod pojmem ,filosofie*
predstavit. Mnohé se o filosofiich
¢tenat dozvida jiz z prehledu kapitol
knihy, napt. ze sleduji jazyk, jsou
jazykem formulovany, musi respek-
tovat celek, jsou charakteristickym
zptisobem konstruovany, pracuji
s pojmy, jsou predavany urcitymi
médii a samy médium tvori.

V tvodu prace autor c¢tendfri
nabizi, Zze jeho knihu nemusi ¢ist
linearné od zacatku do konce, ale
poradi kapitol mize ndhodné volit.
Prozrazuje, Ze v tom je zakddo-
vana zprava, a sice, ze se nevyhnul
opakovani (tfebaze vzdy v jinych
souvislostech) (a to i celych pasazi
z minulych dél),' Ze v knize ztistavaji

' Srv. napt. Zdenék VASICEK, Podminky
volby. Praha: Tridda 2003, s. 119-139.
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banality, bez nichZ podle ného neni
konec koncit mozné nic pochopit.
Podotyka, Ze jeho prace je rozvinu-
tim stanoviska Fritze Mauthnera,
ze: ,cela nase filosofie sestava vice
z jazyka nez z rozumu [..]. Chybi
nam doposud gramatika rozumu®
(s. 7-8).

Filosofie pak autor predstavuje
predevsim jako jisté celky, které jsou
vytvareny jako celkové vypovédi
o celku néjakych jsoucen. Mluvit
o jedné filosofii je problematické,
protoze filosofie se ¢leni na rizné
discipliny (metafysika, etika, es-
tetika a logika) a sméry. ,,V$echny
maji odli$né metody a predméty,
kazda si mele své - jakdkoli super-
filosofie je v nedohlednu“ (s. 12).
Pfesto minimdlné jejich struktura
je podobna.

Jak tedy filosofii definovat, kdyz
desitky jejich vymezeni si nékdy
odporuji? Autor pfipomind rizna
pojeti filosofie, napt. u Nietzscheho,
existencialisti nebo specifické cha-
pani pojmu v bézném jazyce. Dalsi
analyzu stavi na pojeti filosofie
jako mysleni o mysleni: ,To, co je
vsem filosofiim az dosud spole¢né,
je vystizeno podle mého soudu [...]
tvrzenim, Ze filosofie je mysleni
o mysleni“ (s. 15). Proto svou knihu
povazuje za pokus o meta-filosofii.

Chceme-li se zabyvat tim, jak
jsou filosofie utvéfeny, vytvarime
dalsi myslenkovy celek, jenz pred-
stavuje celek vys$siho fadu, ktery
patti do celku filosofie. ,Filosofie
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md tedy tu zvlastnost, Ze reflexe o ni
je soucasti ji samé® (s. 16). Vasicek
v knize zkoumad, jak se filosofie
vyjadrfuji, nikoli co vyjadfuji. Proto
se zaméiuje predevdim na jazyk,
kterym se vyjadfuji, a na celek jako
formu jejich vypovédi. Z toho samo-
zfejmé plynou jejich charakteristiky.

Autor dale rozebira obec-
nou slovni zdsobu jazyka a jeho
fungovani. Zjistuje, Ze zakladni
slovni zasoba pracuje predevsim
s objektovymi pojmy, které vstupuji
do vzdjemnych vztahd. V zakladé
jazyka nachazi jeho schopnost tvorit
celky. Déje se tak predev$im diky
opozitim. Kazdodenni jazyk nelze
oddélit od kazdodenniho svéta,
celek svéta je propojen se svym
jazykem. Upozornuje proto, Ze to,
co vime o svété, je potreba hledat
ve struktufe jazyka, jimz se o ném
vyjadfujeme. ,Diky této vzajemné
podminénosti (z niz lze usuzovat
na obdobnou strukturu) miizeme
prostfednictvim jazyka, podobné
jako v zrcadle, byt i kfivém, na kaz-
dodennost alespon nahlédnout. [...]
Jazyk byl vynalezen ke komunikaci
v celku a sam celek tvofi. Sméfovani
k celku je v jazyku zakdédovano“
(s. 50).

Témto tématim se autor vé-
noval jiz v drivéjsich publikacich,
kde podobné rozebira vztah celku

> Zdenék VASICEK, Obrazy [minulosti]:
O byti, pozndni a poddni minulého Casu.
Praha: Prostor 1996; VASICEK, Podminky.
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a jazyka, vztah mezi jazykem a my-
tem apod., pficemz zjistuje, Ze jazyk,
mytus a pojeti historie v podobé
historické syntézy maji velmi po-
dobnou strukturu, kterd odpovida
struktufe obrazu. Obraz Vasicek
v zdkladnim pojeti vymezuje jako
»reprezentaci vétsiho mnozstvi ob-
jektl a jejich vztahi, kde - na rozdil
od pribéhu - poradi jejich recepce
neni jednozna¢né predepsano.’ To
dava tusit, ze i filosofie je pro Va-
$icka vlastné obrazem. Nasvédcuje
tomu jiz zminéné doporudeni, jak
¢ist jeho posledni knihu.

Celek jazyka podle Vasicka
predstavuje predobraz svéta. Celek
svéta pak nachdzi své vyjadieni
v jednotlivych filosofiich, v nichz,
protoze jsou formulovany jazykem,
muzeme sledovat zakladni podob-
nosti. Jako zakladni stavebni kimen
v nich autor naléza binarni opo-
zice, které vytvareji jejich prostor.
Poukazuje tfeba na to, Ze zdkladni
gramatickd kategorie, jakou je ¢islo,
»predstavuje vyznamnou oposici,
kterou napt. Platon povysi na prin-
cipialni protiklad Jedno kontra
Dvoji a Mnohé“ (s. 61). Soustavy
opozic a negaci dovoluji filosofii vy-

3 VASICEK, Obrazy, s. 51. Jinde vymezuje
obraz jako ,,soubor objekti a jejich vztahu,
v némz z hlediska naseho zdjmu nechybi
nic podstatného, ktery je roz¢lenitelny
na diferencované Casti, jez musi navzajem,
i jen zprostiedkované, souviset, pficemz
poradi recepce téchto ¢asti neni jednoznaéné
déno.“ - VASICEK, Podminky, s. 123.
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tvafet nové pojmy, oteviraji moznost
klasifikace a hierarchie, vyvozovani
dusledku z predpokladu atd.
Vystavba popisu svéta zacina
ve filosofiich ¢asto pravé na zdkladé
soustav bindrnich opozic. Popis
svéta musi spliovat pfedev$im po-
zadavky celku, potom se muZeme
zaobirat otazkou, co je mozné
o tomto celku fici. Objevuje se tim
mimo jiné problém vztahu celku
a jeho casti, vztahll mezi jednotli-
vymi ¢astmi celku, kde kazda ¢ast
muze predstavovat dalsi celek atd.,
objevuje se dynamika téchto vztahi,
pripadné stati¢nost celku. Rizné
védy mohou za celek povazovat
pfedméty svého zkoumani. Filo-
sofie je zde v jisté nevyhodé, ma-li
se vyjadfovat o celku véeho. Autor
narazi na problém definic celku,
kterych mutize byt vice. Pfipomina,
ze zpusob, jakym k celku pfi jeho
zkoumani pristoupime, ovliviiuje
to, co o tomto celku zjistime. ,,Celek
lze rovnéz vymezit jako vSechny
vzajemné vztahy jednotlivosti (lze
se viubec vyhnout kruhové defi-
nici?). Zalezi pak na vybéru téchto
vztahll a v tom pfipadé nam hrozi
jista libovtle vybéru z jejich poétu
nebo zavislost na jejich postaveni
v oposicich, universech, na jejich
kategorisaci. Jestlize zvolime vztahy
subsumpce, nemutizeme nez dostat
hierarchii, coz byla cesta star$ich
metafysickych systémt. Zvolime-li
¢asovy sled, dostaneme diachro-
nické usporaddni a zduraznéni
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kontinuity, v pfipadé synchronic-
kych vazeb dospivame ke kausalité“
(s. 91).

V praxi proto mohou existovat
vzajemné se vylucujici teorie ¢i
pristupy. Tak mdme napf. indi-
vidualismus vs. holismus nebo
idealismus vs. materialismus. Dal-
$im problémem je, ze pokud celek
popiseme, pak tento popis muze
byt jeho ¢asti, tedy ho ménit. Nelze
dost dobre konstruovat do sebe
uzavieny celek, systém nezavisly
na okoli, bez instituce prvotniho
hybatele apod. Celek, pokud ma své
okoli, miize s nim byt v interakci.
Je potom soucasti vyssich celkd.
»Vlastnosti kazdé rddné filosofie je
proto snaha vyjadfovat se o viem,
a musi si tedy konstruovat jakysi
vSeobjimajici celek, v jehoz ramci
(se) muze vypovidat. Na druhé
strané mdzeme ponékud zlomyslné
Fici, ze nalezneme-li jazyk, ve kte-
rém se mizeme vyjadfovat o vSem,
muzeme se nadit néjakého toho
celku® (s. 99-100).

Jak zndmo, hledali takovy jazyk
napt. Descartes, Leibniz a Komen-
sky, ktefi byli v podstaté presvéd-
¢eni, Ze pokud nalezneme dokonaly
jazyk, pozndme dokonale fad svéta.
Otazkou ovéem je, zda tento rad
do svéta nevklddime. M4-li ale
filosofie popisovat vs$eobsahujici
celek, je zfejmé, Ze popisuje néco,
o ¢em ma na zacatku jen mlhavé
predstavy. Musi pocitat s tim, Zze
muze existovat mnoho rtznych
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popist  tohoto celku.* Ilustraci
mohou byt desitky pojeti pojmu
Byti. Cetnym pokusem, jak tento
celek vymezit, byla ve filosofii snaha
stanovit absolutni hranice tohoto
celku’ Celek v$eho lze myslet,
nikoli poznat. ,VySetfujeme pak
totalitu myslenou, nikoli svét jako
totalitu. Takovato totalita je vlastné
podminkou nasi zkugenosti - a jak ji
potom zkoumat? Pritom musime ale
tuto myslenkovou praci zahrnout
do totality skute¢nosti - zavadéjici
a neprijemné® (s. 124).

Dalsim znakem filosofii, ktery
Vasi¢ek zkouma4, je jejich uvazo-
vani v pojmech. Problémem je zde
samotny pojem pojmu. Pojmy se
snazi zachytit zakladni vlastnosti
jimi popisovanych jeva, celki.
Ve vztahu k celku to znamena, ze

* Zde opét Vasicek naléza ve filosofii podob-
nost o obrazem. ,Obraz je totiz obrazem
proto, Ze ptipousti vidy moznost vice inter-
pretaci, neni a nemutiZe byt jednoznaény*“ (s.
104).

5 ,Tak mame Platonovo Dobro, Aristotelova
Hybatele, Puvodce, Stvofitele, tomistického
Boha, Descartovu absolutni a Spinozovu
nekone¢nou substanci (Deus sive natura),
Schellingtiv absolutni Rozum (jako sply-
nuti Pfirody a Ducha, Objektu a Subjektu),
Hegeliv  absolutni ~ Duch,  Okenovo
Absolutno. Rovnéz Jedno (hen) - (slu¢ujici
jedno/jiné a latku/formu) - je charakteri-
sovano jako jediné, vé¢né, nekone¢né, ne-
ménné a nedélitelné. Obdobnou roli mohou
hrat i totalita, vSe, vesmir, svét, universum,
ptiroda. Tyto postulaty maji funkci vycho-
ziho bodu, absolutni jistoty, konce regrese
ad infinitum, bohuzel za cenu prazdnoty ¢i
nepostizitelnosti® (s. 122).
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pojem je uréovan celkem a naopak.
Ustavovanim vztahti mezi jednot-
livymi pojmy se potom muZeme
vyjadrovat o platnosti ¢i neplatnosti
vypovédi. Setkdme se samoziejmé
s riznymi vyznamy jednotlivych
pojmu v raznych filosofiich. ,Jest-
lize nékdo jiny tvrdi o témzZe néco
jiného, pak si patrné stanovuje jiny
ramec [..]. Abychom se dohodli,
museli bychom predpokladat dalsi
ramec ramci, jakési meta-metateo-
rie“ (s. 135).

Ptvod pojmu nachdzi Vasic¢ek
predev$im v metafori¢nosti ptiro-
zeného jazyka. Zpfesnovani pojmi
muze vést k abstrakcim a idealnim
typim, kterym v realité nic neod-
povidd. Co potom ale poznavdme
a co filosofie popisuji? ,,Je-li takovy
pojem skute¢né zékladni, nemuze
mit uz pojmovou referenci, miize
byt jen odkazem na vzijemné
sdilené predstavy zaloZené na spo-
le¢né zkusenosti - a ty jsou obvykle
popsatelné jednoduchym jazykem
kazdodennosti“ (s. 145). Jsme-
-li navic my sami soucasti celku,
pak se tvrzeni o ném vztahuji také
na nas. Vasicek spravné pripomina,
Ze s popisy svéta a ndvody k jeho
pouzivani se setkavame jiz v ramci
nasi socializace. ,,Chovame se podle
své deskripce, nebo popisujeme své
chovani?“ (s. 163).

Z faktu, ze filosofie néco vyja-
dfuji, vyplyvd nutnost zkoumdni
zdsad logiky a argumentace. Filo-
sofie se nedéji ve vzduchoprazdnu,

miscellanea

ale jsou prenaseny uréitymi médii,
ktera se historicky méni. Méni se
formy téchto médii (astni podani,
odborny ¢lanek), méni se postaveni
vypovidajicich, méni se také ma-
teridl médii (svitek, elektronicka
informace). Samy filosofie jsou
samozfejmé zdroven také médii.
To vSe se vzajemné ovliviiuje (v ne-
posledku bychom mohli do téchto
uvah pripojit také spolecenské
zmény), pusobi na realitu, tyto da-
sledky se zpétné odrdzeji v nasem
obraze svéta.

Ve Vasickové pojednani, které
predstavuje  meta-filosofii  jako
obraz,® celek a soustavu bindrnich
opozic, se tak setkavame se zacykle-
nosti, ze které na ty, kdo by chtéli fi-
losofii délat, miize dopadat marnost
takového pocindni. Z jeho vykladu
plyne, Ze se pohybujeme ve struktu-
rach (jazyka, pojmil, teorif), které se
vzajemné predpokladaji a dokazuji.”
Kniha tak vyustuje v otazku vlastné
klasickou: Poznavame svét takovym
zptisobem, jakym existuje, nebo pro
nds existuje takovym zptisobem, ja-
kym jej poznavame? Kazdé poznani
z velké ¢asti vychazi z reflexe po-
znani predchoziho. M4 tato spirdla
nékde konec? Filosofie tak kladou
prfi odpovédich na zékladni otazky
mnoho dal$ich otazek. Ostatné sam

¢ Coz vysvétluje a zarovenn predpoklada
mnohost jeho interpretaci, ¢ili jednotlivych
filosofii.

7 Zde je zfejmé tfeba hledat zaklady oné
gramatiky rozumu.
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Vasi¢ek na mnoha mistech knihy
upozoriuje na problémy, které se
filosofii dosud nepodatilo vysvétlit,
ackoli se o to musi pokouset. Kazdy
takovy pokus predstavuje objeveni
dal$ich problému a nutnost dalsich
zkoumani. ,Takze: jediny zptisob,
jak zjistit, co filosofie je, je ji dé-
lat“ (s. 213), uzavird knihu citaci
Russela.

Je vysoce pravdépodobné, ze
na velkou fadu zékladnich otazek se
nam nikdy nepodafi najit odpovédi.
Presto v§ak Vasi¢kova analyza kon-
strukce filosofii prinasi jistou uté-
chu: ,Sama filosofie se ocitd v roli
média, totiz média vychovy k virtus
(k ni pattila i schopnost formulovat
a obhdjit své postoje a tvrzeni), tedy
k idedlu obc¢ana“ (s. 195), pokud
je v ni ovSem toto stdle pritomno
(a nestavd se prazdnou ucenosti).
Domnivam se, Ze ano, Ze filosofie
kultivuje nase pobyvani ve svété,
jakkoli je v dnes$ni postmoderni
podobé vystavena mnoha vlastnim
problémtim. Je tedy na misté k Va-
$ickove otazce ,jak® pripojit otazky,
kterym se v textu, jak sim upo-

zornuje, nevénuje. Otdzky ,proc¢
a ,,nac®
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/1777 recenze 1/ 1 1

Piinos renesanc¢nich ucencu
historiografii matematiky

Robert GOULDING. Defending Hy-
patia: Ramus, Savile and the Renai-
ssance Rediscovery of Mathematical
History, New York: Springer, 2010,
201 s.

Dagmar Zajickova

Gouldingova kniha Defending Hy-
patia: Ramus, Savile and the Renai-
ssance Rediscovery of Mathematical
History (2010) je snahou ukazat, Ze
rizna pojeti dé&jin védy, predevsim
matematiky, existovala uz v obdobi
renesance, a nejedna se tedy o oblast,
jez zaznamenala rozmach az béhem
osvicenstvi, které je bézné ztotozo-
vano se vznikem a rozvojem této vé-
decké discipliny. Mnozi historikové
povazuji za prvni skute¢ny vyklad
dé¢jin matematiky dvousvazkové
dilo Histoire des mathématiques
(1758), jehoz autorem je francouz-
sky védec a matematik Jean-Etienne
Montucla (1725-1799). Montucla
déjiny matematiky chapal jako roz-
voj lidského ducha a byl presvédcen,
Ze v matematice dochazelo postu-
pem casu ke zméndm a pokrokum,
které byly totozné s pokroky lid-
ského ducha.

Hlavnim zamérem Gouldin-
govy knihy je snaha dokazat, Ze
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prace z déjin matematiky existovaly
uz pted Montuclovymi Histoire des
mathématiques, a Ze i ony si zaslu-
huji nasi pozornost. Goulding se
domniva, ze vyklady déjin mate-
matiky lze nalézt i v renesanci, a Ze
renesanéni matematici vénovali
pozornost rozvoji této védy, jejimu
pokroku i upadku. Podle Gouldinga
to byli pravé renesan¢ni humanisté,
kteti vyznamné prispéli k historio-
grafii matematiky, a z nichz jsou
nejvice zndmi Federico Comman-
dino (1509-1575) a Bernardino
Baldi (1553-1617). Kniha ma byt,
podle autorovych slov, ,studiem
renesan¢ni historiografie matema-
tiky a také pfinosem pro instituci-
onalni déjiny matematiky® (s. xii).
Goulding se zaméfuje predevsim
na dva autory, kterym podle ného
neni v soucasné historiografii védy
vénovana dostate¢nd pozornost.
Prvnim z nich je francouzsky ma-
tematik Petrus Ramus (Pierre de
la Ramée, 1515-1572), jehoz ptinos
jako historika védy je podle Goul-
dinga opomijen, prestoze z jeho
praci Cerpali Baldi i Commandino.
Druhym vyznamnym védcem a his-
torikem védy, jemuz Goulding vé-
nuje ¢ast knihy, je anglicky matema-
tik Henry Savile (1549-1622), ktery
na Ramovy prace reagoval. Kniha je
rozdélena na dvé velké ¢asti, z nichz
kazda obsahuje nékolik podkapitol.

Prvni cast tvori Ctyfi kapitoly,
z nichZz ta Gvodni je vénovana pu-
vodu a rozvoji historickych pojed-
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nani o vzniku a vyvoji matematiky
a prendSeni této védy z kultury
na kulturu. Za dulezity zdroj pro
renesan¢ni déjiny matematiky po-
vazuje Goulding vyklad déjin ma-
tematiky, ktery predlozil fecky
historik Diodorus Siculus (1. stol.
pt.n.l.) ve svém dile Bibliotheca his-
torica. Podle Gouldinga byl Diodo-
rus, podobné jako mnoho ostatnich
feckych historikd, fascinovan sta-
rovékym Egyptem a domnival se,
ze matematiku vynalezli egyptsti
knézi, ktefi svij volny ¢as vénovali
matematice a jejimu zdokonalo-
véni. Zidé a Babylénané byli podle
Diodora vyslani z Egypta jako ko-
lonisté, a Chaldejci, narod s doko-
nalymi astronomickymi znalostmi,
byli egyptsti knézi prestéhovani
do jiné zemé. Rekové pak védu zdé-
dili od Chaldejcti. Za dalsi dulezity
zdroj, z néhoz cerpali renesan¢ni
historikové matematiky, povazuje
Goulding Flavitiv (37/38 - asi 100)
ptibéh o ptivodu zidovského naroda
a také matematiky, jiz Zidé podle
Flavia vynalezli. Autor se v této
¢asti knihy vénuje jesté dal$im du-
lezitym osobnostem, jakymi byli
mimo jiné naptiklad fecky novo-
platonsky filosof Proklos (412-485),
ktery ve svém Komentdti k prvni
knize Eukleidovych Zdikladii nastinil
déjiny matematiky, jez vyvrcholily
napsanim Eukleidovych Zdkladii,
nebo Johannes Regiomontanus
(1436-1476), jenz se také vénoval
déjinam matematiky od obdobi sta-
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rovéku az do své doby. Podle Goul-
dinga renesan¢ni autory spojoval
predev$im hon za nalezenim pra-
ptvodni ztracené moudrosti biblic-
kych patriarchii v obdobi pted poto-
pou (prisca sapientia), o niz hovorili
ve svych dilech Flavius, Diodorus
a ostatni fe¢ti historikové. Goulding
upozornuje na to, ze v dochovanych
dilech tohoto typu nalézame pouze
chaoticky a nejasny vyklad. Autor
v knize predkladd moznosti, jak
se renesan¢ni védci s témito obti-
zemi vyporadali. Bud se zaméfili
na uzite¢nost véd nebo si osvojili
platénsky pojem ,,pfirozenost mate-
matiky®, pfipadné kombinovali oba
zptsoby, jako naptiklad Girolamo
(Geronimo) Cardano (1501-1576)
(s. 18). Zde autor také uvadi, ze pravé
Ramus a Savile, jimiz se kniha pre-
dev$im zabyva, predkladaji dvé od-
liné verze déjin matematiky, které
inklinuji k jednomu nebo druhému
zpusobu vykladu.

Druhou kapitolu autor vénuje
vyvoji prvotnich Ramovych na-
zorll na matematiku a jeji déjiny,
které predlozil v praci Dialecticae
institutiones z roku 1553, a pak také
Ramovu pojeti déjin matematiky
a jeho dilam Arithmetica z roku
1555 a Prooemium mathematicum,
které bylo vydané v roce 1567. Goul-
ding se domniva, ze pravé Proo-
emium mathematicum mélo nejvétsi
vliv na déjiny matematiky, a to az
do doby, kdy byly publikovany Mon-
tuclovy Histoire des mathématiques.
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Goulding v této kapitole nejprve
stru¢né popisuje Ramovu Dialecti-
cae institutiones, a poté se dostava
k vykladu Ramovych déjin matema-
tiky, v némz pokracuje i v dalsi kapi-
tole. Podle autora Ramus véfil Flavi-
ovu ptfibéhu o pavodu véd, podle
néhoz se o nejvétsi rozvoj matema-
tiky zaslouzili bibli¢ti patriarchové
v obdobi pred potopou. Teprve
po potopé, kdyz se znovu obnovilo
lidstvo, se véda sifila k Egyptantim,
Rektim, Italam, Arabam, a dal$im,
a nakonec k Francouztim. Goul-
ding u Rama objevuje snahu najit
kompromis mezi Flaviovym vypra-
vénim o puvodu véd a nezpochyb-
nitelnymi uspéchy feckych mate-
matikd (s. 29). Autor na tomto misté
vyvraci moznou domnénku, Ze by
Ramus mohl Flavitv pfibéh odmit-
nout, ze by mohl nesouhlasit s pred-
stavou, Ze Adam a s nim i prvni
lidé méli nejdokonalej$i znalosti
v oblasti matematiky. Misto toho si
Goulding v$ima Ramova hodnoceni
uspéchtl feckych matematiki, a Eu-
kleidovych Zdkladii, které povazo-
val za dilo, v némz byla obsazena
véechna matematicka fakta, ktera
dali dohromady jeho pfedchtdci.
Ve treti kapitole autor pokra-
¢uje ve vykladu Ramovych déjin
matematiky, se kterym zacal uz
v predchazejici casti. Svoji inter-
pretaci zde opira o dila Prooemium
mathematicum z roku 1567 a jeho
roz$itenou verzi Scholae mathe-
maticae, kterd vysla v roce 1569.
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Goulding se opét navraci k Flavi-
ové predstavé o pavodu védy, kte-
rou byl podle jeho nazoru Ramus
inspirovan. Od zkoumani ptivodu
matematiky a jejich déjin prechazi
autor k Ramové kritice fecké védy.
Domniva se, ze v prubéhu psani
svych praci byl Ramus stdle méné
a méné okouzlen feckou matema-
tikou a feckymi matematiky. Au-
tor se v této kapitole z velké cdsti
vénuje Ramovu nejasnému nazoru
na Platéna. Podle Gouldinga Ra-
mus piesel od chvaly v prvni ¢éasti
svého Prooemia az ke kritice a obvi-
néni Platéna z upadku matematiky,
ve druhé casti knihy. Jako jednu
z hlavnich pficin této kritiky pova-
zuje Goulding to, Ze Ramus vklddal
do Platéna nadéji, Ze znovu obnovi
a ustavi puvodni, ztracenou mate-
matiku z obdobi pred potopou, a on
misto toho tuto prilezitost promar-
nil (s. 46). Goulding se domniva,
ze dokonald matematika z obdobi
pted potopou byla podle Rama jed-
noducha a dostupna vSem, a Platon,
misto toho, aby tuto jednoduchost
obnovil, zahalil matematiku do fi-
losofickych nejasnosti. Toto je podle
autora hlavni bod Ramovy kritiky
fecké matematiky a Platona prede-
v$im, nebot v jeho pojeti se mate-
matika stala slozitou a dostupnou
pouze vyvolenym.

Centralni postavou ctvrté ka-
pitoly je anglicky matematik Henry
Savile. Autor v této ¢asti knihy ho-
voii predevsim o Savilové zivoté,
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védecké praci a jeho predndskach
z matematiky a astronomie, a také
o Savilové reakci na Ramovo dilo.
Na tomto misté je dulezité zdu-
raznit, 7e ve$kera Savilova price
se dochovala pouze v rukopisech,
které Goulding studoval a mohl tak
prostfednictvim této knihy sezna-
mit ¢tenafe s dosud neprobadanym
dilem tohoto renesan¢niho mate-
matika. Goulding se domniva, Ze
Savile ¢erpal z Ramova Prooemia,
ale nesdilel Ramtiv ndzor na tcel
a hodnotu matematickych véd. Au-
tor také tvrdi, Ze Savile prejimal Ra-
movy myslenky a nazory a poté je
otacel proti nému, nicméné nachazi
spole¢né rysy v pojetich obou védct.
Napriklad oba matematici se snazili
branit matematiku pfed obvinénim
z obtiZznosti a nejasnosti, i kdyz ka-
zdy jinym zptisobem. Za hlavni roz-
dil v ptistupu obou védcti povazuje
autor snahu kazdého z nich zaméftit
se na odli$nou ¢4st matematiky. Za-
timco Ramus se podle Gouldinga vé-
noval predev$im praktické strance
matematiky a uZite¢nosti této védy,
Savile svij zdjem soustfedil na te-
oretické aspekty. Oproti kapitolam
vénujicim se Petru Ramovi a jeho
myslenkam se tato daleko vice za-
méfuje na Saviltv Zivot a na institu-
ciondlni prostfedi, v némz pusobil,
coz mnohdy zastinuje informace,
které by podle nazvu jednotlivych
kapitol mély byt kli¢ové. Prace s pu-
vodnimi Savilovymi rukopisy po-
skytovala Gouldingovi daleko $irsi
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potencidl pro zpracovani této Casti
knihy, ktery ale ztstal nevyuzit.

Patd a Sesta kapitola se vénuji
Eukleidovi a jeho Zdkladiim. V paté
kapitole Goulding analyzuje do-
bové prameny a poukazuje na to,
ze v minulosti dochédzelo k do-
hadim a nejasnostem okolo Eu-
kleida. Domniva se, Ze mnozi védci
a matematikové zaménovali Eu-
kleida (325 pf.n.l.-260 pf.nl), au-
tora Zdkladii, za Eukleida z Megary
(450 pt.n.l.-370 pr.n.l), Sékratova
zéka a stoupence jeho filosofie.
Goulding zde ukazuje, Ze rene-
san¢ni historikové matematiky,
véetné Petra Rama i Henryho Savila,
si uvédomovali problémy souvise-
jici se snahou ur¢it autora Zdkladi.
A nejen tito dva matematici si v$imli
chybného ztotoznéni Eukleida, au-
tora Zékladt, a Eukleida z Megary,
sokratovského filosofa. Goulding
povazuje praveé Petra Rama za prv-
niho, kdo odhalil spravnou totoz-
nost autora Zdkladil.

Sestd kapitola se tykd samot-
nych Eukleidovych Zdkladii a nejas-
nosti spojenych s jejich autorstvim.
Renesan¢ni védci se podle Goul-
dinga domnivali, ze Zdklady maji
dva autory, jednim z nich je Euklei-
dés, recky matematik a geometr,
a druhym je fecko-egyptsky mate-
matik Thedn (335-405). V této ¢asti
knihy autor ukazuje odli$né pozice,
které zastavali Ramus a Savile, pfi-
¢emz oba ve svych vyzkumech
Cerpali Z Proklovych Komentdfi

344

Teorie védy 2013-2 - text.indd 344

k prvni knize Eukleidovych Zikladii.
Goulding tvrdi, Ze pro Rama Theén
nebyl pouze tim, kdo Zdklady se-
stavil dohromady a vydal, ale jeho
role byla daleko vyznamnéjsi. Ra-
mus podle Gouldinga predpokladal,
ze Eukleidés byl autorem teorémi
a Thedn dukazu. Savile s Ramovym
tvrzenim nesouhlasil, nepovazoval
Thedéna za autora Zdkladii, a sva
zkoumani uzavrel tim, ze i kdyz
Theén nebyl autorem Zdkladii, byl
vynikajicim védcem a matemati-
kem. Autor knihu uzavird zajima-
vou Savilovou uvahou a také asoci-
aci Zdkladii s pribéhem Thedénovy
dcery, matematicky Hypatie.

Kniha Roberta Gouldinga De-
fending Hypatia: Ramus, Savile and
the Renaissance Rediscovery of Ma-
thematical History je origindlnim
zpracovanim témér neprobadaného
tématu. Goulding zprostredkoval
¢tenditm koncepce déjin matema-
tiky nejen dvou autortt uvedenych
v nazvu knihy, naopak, snazil se
o zafazeni Rama i Savila do dobo-
vého i instituciondlniho kontextu.
Bez povsimnuti tak neztstali ani
ostatni vice ¢i méné zndmi rene-
sanéni védci a matematikové a jejich
prace a také zdroje, z nichz Cerpali.
Kniha je velkym pfinosem pro his-
toriografii védy a je prvnim a dosud
jedinym podrobnéjsim zpracova-
nim nejen renesanc¢nich déjin ma-
tematiky jako celku, ale predevsim
prace dvou matematikd, jimz se do-
sud nikdo podrobnéji nevénoval.
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/1777 vecenze /) 111

Kniha o obrazech, které
opustily sviij ram

Katetina SVATONOVA, Odpoutané
obrazy: archeologie ceského virtu-
dlniho prostoru. Praha: Academia
2013, 344 s.

Josef Vojvodik

... je to tedy pouze ,,obraz®, je to,
at se sebevic jevi, ,,nic®!

Kdyz Andy Warhol vysvétluje
motivaci své instalace Silver Clouds
z roku 1966, fika, zZe chtél zanechat
malovani a misto toho délat filmy,
auvazoval, ,,Zze musi byt néjaka cesta,
jak s tim skondit, a myslel jsem si, Ze
jedina cesta je udélat obraz, ktery lita
[...]. A ten napad je, naplnit je héliem
a pustit je z okna a ony potom uleti.
A tim je o objekt [..], ktery tady
stoji, min. A to je potom [...], no jo,
zptisob, jak nechat malovani a [..]“
O obrazech a obrazovych fenomé-
nech, jez prekracuji a opoustéji tra-
di¢ni kategorii a funkci obrazu jako
plo$ného a artificidlniho predmétu,
uréeného ke ztvarnéni a vizudlni

! Edmund HUSSERL, Phiéntasie, Bild-
bewusstsein, Erinnerung. Zur Phdnomeno-
logie der anschaulichen Vergegenwartigun-
gen. Texte aus dem Nachlass (1898-1925).
Husserliana XXIII. Den Haag: Martinus
Nijhoff 1980, s 46.
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recepci redlnych nebo fiktivnich ob-
sahtl, pojednava nyni kniha Katetiny
Svatonové, vydana nakladatelstvim
Academia. Je  pozoruhodnym
a problémové bohatym prispévkem
nejen k teorii a ,archeologii“ médif
a k diskusim o realité obrazu, ale také
k poznani specifik ¢eského iluziv-
niho a virtudlniho prostoru, dosud
stale nedostate¢né prozkoumaného.
V dobé omniprezence obrazu kniha
Katefiny Svatonové ukazuje, Ze
neni vidy snadné a jednoznacné
urdit, co jes$té obraz je ¢i neni, nebot
existuji objekty, které jako obrazy
primarné nevnimame a pfesto jimi
jsou a naopak existuji objekty a véci,
které na prvni pohled jako ,obrazy“
vypadaji, aniz by jimi ve skute¢nosti
byly. Jestlize autorka ,odpoutané
obrazy“ charakterizuje jako takové,
jez opoustéji svilj ram, dotyka se jed-
noho ze zakladnich urceni obrazu,
kdy ram (at skute¢ny nebo fiktivni)
funguje jako dispozitiv, umoznujici
obraz vnimat pravé jako obraz, tedy
jako ohranicenou plochu, odkdzanou
na urc¢itého materidlniho nositele.
Také projekce, pro néz tento dispo-
zitiv zdanlivé neplati (napt. IMAX
apod.), maji své hranice, na které
divakav pohled narazi.

Pojem ,odpoutané obrazy“ se
vztahuje na obrazy, osvobozené
od dosavadnich struktur své pro-
dukce i recepce, od svého ,,nositele”
(plocha, okno, ram atd.), odpou-
tavajici se od zdkonitosti centralni
perspektivy a geometrického vidéni,
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od vzitych a petrifikovanych norem,
a konstituujici virtudlni prostor.
Katefina Svatonovd je specifikuje
jako decentralizované, dislokované,
fragmentarni, pluralizované, dis-
kontinualni a jejich vytvareni velmi
uzce souvisi s proménami pojmu
reality a s tim, co by bylo mozné na-
zvat ,experimenty se skute¢nosti®.
Rozlisuje vnéjsi odpoutané obrazy,
které se bud fragmentarizuji nebo
vytvareji ,vSeobklopujici celek®,
produkované vétsinou technicky,
a vnitfni mentdlni obrazy.

Zkoumani fenoménu ,odpou-
tanych obrazt“ a virtudlniho pro-
storu, v némz se realizuji, je v knize
Katefiny Svatonové strukturovdno
¢tyfmi hlavnimi kategoriemi: mysli,
percepci, odpoutanym  obrazem,
prostorem. Metodicko-teoreticky je
kniha postavena na kombinaci
nékolika pristupt a hledisek, umoz-
nujicich  mezioborovou analyzu
»odpoutanych“ a ,odpoutévajicich
se“ obrazli, konkrétné intermedi-
alné-technicky pristup, psycholo-
gicko-neurologicky, kulturné-filo-
zoficky a kulturné-historicky pti-
stup. Prinos zvolené kombinace
rozdilnych metodicko-teoretickych
pristupti spociva v tom, Ze umoZznuje
adekvatni ptistup k fenoménu poly-
dimenzionality obrazu, pikturalni
dimenze pohledu, obrazového pro-
storu / prostoru obrazu, a zaroven
k mysleni o obrazech a v obrazech
jako specifické mentalni operaci
»ve sféfe fikce“ (Husserl).
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Autorka v$ak nevychdzi pouze
z praci teoretikt médii, obrazu a vi-
zuality jako William J. T. Mitchell,
Rudolf Arnheim, Jonathan Crary,
Oliver Grau, Siegfried Zielinsky,
Friedrich Kittler, Georges Didi-
-Huberman, Mieke Balovd, Anne
Friedbergova ad., ale inven¢nim
zplisobem vyuziva a pro své
zkoumani zhodnocuje uvazovani
fenomenologt jako Alfred Schiitz
i badateld z oblasti fenomenolo-
gicko-antropologické psycho(pato)
logie vnimani jako Erwin Straus,
Eugéne Minkowski, Ludwig Bin-
swanger nebo Svetozar Nevole,
jenz ve ¢tyricatych letech 20. stoleti
rozvijel svébytnou fenomenologii
iluzivniho vnimani, predzname-
navajici v nejednom aspektu sou-
¢asné uvazovani o pronikani do
virtualni skute¢nosti, hyper-reality
atd. Za podnétnou povazuji v jeji
knize také aktualizaci teorie aper-
spektivity historika kultury Jeana
Gebsera z jeho proslulé, tfebaze
dnes jiz historické prace Ursprung
und Gegenwart (1949/1953), kterd je
v Ceském prostredi témér nezndma.

Jako jeden z cild své knihy zd-
raznuje Katefina Svatonovd ,pro-
niknout do divikovy mysli, ktera je
odpoutanym obraziim vystavena“
Ve svych prednaskach o fantazii
a obrazovém védomi (Husserliana
XXIII) uvazuje Husserl o paradoxni
podvojnosti obrazu, kterd spociva
v podvojné viditelnosti obrazu:
obraz je sice viditelny jako ,fyzicky
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objekt“ a ,obrazovy objekt®, exis-
tujici v ¢asu a prostoru, zdroven je
mu vSak vlastni specificka irealita,
nebot ,obrazovy objekt je fiktum,
[je] objektem vnimdni, ale zdanli-
vym objektem“ (Scheinobjekt). To
znamend, ze obraz se ,vyjevujeS,
ale md charakter neskute¢nosti a je
ve sporu s aktualni pritomnosti.
Samotny metaforicky pojem
odpoutdni evokuje fenomenologic-
kou epoché ve smyslu zpochybnéni
a ,neutralizaci“ samoziejmého po-
stoje ke skute¢nosti tzv. pfirozeného
svéta. Proto vénuje Katefina Svato-
novavposledni5. kapitole pozornost
»vnitinim odpoutanym obrazim®
a ,subjektivnim jeviim optickym®
Svetozara Nevoleho a jeho uvazo-
vani o moznostech vytvareni a vni-
méani obrazi, odpoutdvajicich se
od svého kontextu. Tyto obrazy maji
charakter imaginativni variace, jez
je specifickou formu anomalizace.
Tento ,neptirozeny postoj“, jako
specificky vykon fenomenologické
reflexe,” tvofi zdaroven podstatu
anomalizace a naruSovani kontextu
v Nevoleho experimentech.
Katefina Svatonova upozornuje
na podstatnou skute¢nost, ze dne$ni
média a jejich zachazeni s obrazy se
opét pokouseji obraz, ktery opustil
ram, znovu zardmovat a ,spoutat®,
virtualni prostfedi svazovat mfiz-
kou perspektografu a konvencemi

> Edmund HUSSERL, Logickd zkoumdni
II/1. Praha: OIKOYMENH 2010, s. 25.
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puvodné renesan¢niho centrdlné
perspektivického mysleni. Dne$ni
technologie a média pripoustéji
skute¢nost (i virtualni) jen pokud
je pro béziného vnimatele predsta-
vitelnd, medialné prenosna a v této
redukované podobé také digitdlné
manipulovatelna.

Ponékud vypointované by se
dalo fici, Ze vnéjsi odpoutané ob-
razy, produkované komunika¢nimi
médii mohou technicky inscenovat
hyperrealitu, ale pravé jen insceno-
vat (az k cCisté zabavnimu efektu)
v zavislosti na smyslovém vnimani,
pohybu téla atd. Vnéjsi ,,odpoutané”
obrazy mohou byt nositelem ,este-
tického zdani v jejich pripadé jde,
jak Katefina Svatonova pise, také
o hleddni ve specifickém smyslu
»idealniho“ nebo prinejmens$im
alternativniho prostoru a obrazu
svéta. Polyvizualni a polymedialni
instalace ceskoslovenskych pavi-
lont na EXPO’58 a ’67 pod heslem
»Bilance svéta pro svét lidstéjsi*
(’58), program Zrozeni svéta (’67;
Josef Svoboda, Alfréd Radok) ad.
maji zaroven spolec¢ensko-politic-
kou nebo pfimo ideologickou impli-
kaci. Samotné realizace téchto vnéj-
$ich ,,odpoutanych® obrazd, jimiz se
autorka zabyva v kapitole ,Tech-
nicky fragmentarné-imersni pro-
stor: sité, jez si spolu hraji“ jsou
ovSem ambivalentni: na jedné
strané mél byt nejmodernéj$imi
technologiemi simulovan co nej-
komplexnéjsi obraz ve vsech ob-
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lastech tzv. rozvinuté socialistické
spole¢nosti a svéta socialistické
skute¢nosti, jehoZ rozvoj prestal byt
utopii, na druhé strané znamena sa-
motné zmnozeni a fragmentarizace
obrazii, myslenka polyvizuality
atd. kritiku totdlniho a totalizuji-
ciho obrazu totalitniho systému.
Heterogenita je postavena do opo-
zice k homogenité (obrazu) svéta.
Ttebaze tento typ (postmodernich)
obrazll operuje s fragmentem, je
pro néj priznacné, jak Katetina
Svatonova ukazuje, sméfovani k ce-
listvosti, k typu multimedidlniho
»Gesamtkunstwerku®

Pohled clovéka neni jen in-
tuitivni, je zdroven reflexivni,
yklamany“ ovSem piislibem, ktery
vzbuzuje jeho zadostivost. Dalo
by se Fici, Ze to je v jistém smyslu
také efekt ,odpoutanych obraza
zadostivost je vedena touhou vidét-
-poznat, co je ,za nimi“ chce je
»odhrnout® jako imaginarni zévésy.
Co se v$ak za nimi skryva, je past
klamné reprezentace, nebot jejich
podstatou je subverzni, desorgani-
zujici, anamorfoticky princip.

Fenomenologie vnitfnich ,od-
poutanych obrazii“, kterou Katetina
Svatonova rekonstruuje ve zminéné
posledni kapitole své knihy, je
predev$im fenomenologii ur¢itého
stavu, v némz se fenomenolog zdrzi
vsech tsudki o realnych skute¢nos-
tech a pohybuje se v oblasti ¢irych
moznosti. V tomto stavu se realny
svét stava fenoménem svéta. Tato
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myslenkovd operace predpokldda
ovSem ,zniceni svéta“ (Weltver-
nichtung) a dosazeni stavu trans-
cendentdlni subjektivity, pro kterou
neexistuje uz zadné ,tam venku“
Erwin Straus, k jehoZ fenomenolo-
gicko-antropologické  psychologii
a psychopatologii vnimani se Kate-
Fina Svatonova vztahuje, zdtiraznuje
jiz ve své vyznamné praci Vom Sinn
der Sinne z roku 1935: ,realita svéta
zUstava jako objasnénd a prokazana
problematickou. Vnéjsi svét je zpro-
sttedkovany, sekundarni, vnitfni

svét  evidentni, bezprostfedni,
primdrni“’ Imaginativni variace
maji - zde konkrétné u Nevo-

leho - charakter fascinujiciho, tfe-
baze riskantniho experimentovéni.
Nevole usiloval o proniknuti do ta-
kovych stavii - a o jejich poznani
-, v nichz smyslové vnimatelny
svét pozbyl charakter skute¢nosti.
Mezi experimentdlné vyvolanymi
a patologickymi zku$enostmi exis-
tuje urcitd podobnost, jak ukazal
jiz Kurt Goldstein, pokud svét
ve specifickém smyslu izolujeme,
tedy ,uzavieme® jako vyzkumnou
laboratof.

V souvislosti s vnitfnimi ,o0d-
poutanymi obrazy“ Nevoleho expe-
riment@ uvazuje Katefina Svatonova
o Teigeho teorii vnitfniho modelu,

3 Erwin STRAUS, Vom Sinn der Sinne.
Berlin: Springer 1956, s. 374.

4 Kurt GOLDSTEIN, Der Aufbau des
Organismus. Den Haag: Martinus Nijhoff
1934.
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kterou Teige promyslel v casové
koincidenci s Nevoleho uvazovdnim
a jeho experimenty. Teorie vnitfni
formy, vnitfni zku$enosti, vnitiniho
modelu, vnitintho obrazu zaujima
dulezitou pozici v estetice a filosofii
dvacatych az Ctyficatych let 20. sto-
leti. Na tomto misté bych pripome-
nul jen pozoruhodnou antropologii
vnitfni zkusenosti Schelerova a Hu-
sserlova zZaka Paula Ludwiga Land-
sberga, ktery zdliraziuje nezbytnost
»hiterné praxe“ lidského byti,
ktera je vSak predev$im ndmahou
a pokorou, bez niz neni pravé sebe-
poznani mozné: ,Niternost vnitfni
zku$enosti tkvi tedy predev$im
v tom, Ze zivot, ktery je konkrétnim
subjektem v§i zku$enosti, nevychazi
ze sebe ven k néjakému ,predmétu,
nybrz setrvava v sobé a chape sebe
skrze sebe sama. [...] proces vnitini
zkusenosti je sdm toliko casti cel-
kové seberealizace, béhem niz se
personalni subjekt stdva ryzej$im,
zaménitelnéj$im a samostatnéjsim,
niternéjsim dokonce sam viéi sobé.
Neztistava jen sam u sebe, nybrz se
ubira ,tajuplnou cestou’ sebeusku-
te¢novani a humanizace®®

Kniha Katefiny Svatonové je po-
zoruhodnou udalosti: nejen proto,
ze prinasi velké mnozstvi poznatkd,
jez autorka vrazuje do novych
souvislosti, Ze seznamuje s fadou

> Paul Ludwig LANDSBERG, Einfithrung
in die philosophische Anthropologie.
Frankfurt am Main: Klostermann 1934, s. 9.

miscellanea

koncepci z teorie médii, z filosofie
uméni, vizudlnich studii a psy-
chologie vnimani, z nichz mnohé
jsou v ¢eském prostiedi témér ne-
znamé. Jeji kniha neni jen arche(o)
logii ve smyslu odkryvani ndnost
a vrstev s cilem proniknuti k arche
jako zakladu, podstaté, pocatku
¢eského virtualniho prostoru, jak
cteme v jejim nazvu. Jeji uvazovani
o ,odpoutanych obrazech® se do-
tyka aktualnich problémi a otdzek
teorie vizuality, obrazu, mediality.
Ze obrazy mohou, jsou schopny
néco ukazovat, je nezpochybnitelné.
Otevienym problémem ztistava, co
naznacuje citat Maurice Merleau-
-Pontyho, jimz autorka otevira
prvni kapitolu své knihy: ,Neni
nic téz§iho nez védét, co vlastné
vidime®. Také obrazy disponuji (po-
dobné jako re¢) logickou formou; jiz
proto ma pojem ,,archeologie v na-
zvu knihy své opodstatnéni, tfebaze
s nim autorka pracuje v pfeneseném
vyznamu. Ludwig Wittgenstein
k problému logické formy obrazu
v Traktdtu (2.172) poznamenava,
ze svoji formu zobrazeni nemuze
obraz zobrazit: ,prokazuje ji“ (,es
weist sie auf“). A stejné tak se obraz
vzpira diskursivni analyze. Vidi-
telné zidstava zahadou a uvazovat
o obrazech, znamend uvazovat
soubézné o neviditelném, nezobra-
zitelném a neztvarnitelném. Obraz,
jak pise Dieter Mersch, vydava svoji
vlastni medialitu unikani (Entzug).
Je to medialita, jez zustava ve sfére
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neviditelného.® Neni ndhodné, Ze
fenomén ,hyperstereoskopie® je
poslednim slovem knihy Katefiny
Svatonové: knihy, jejimz hlavnim
a klicovym tématem jsou hyperfe-
nomény, otevirajici (potencialné)
imerzni prostor (jako hyperstero-
skop, ktery chtél sestrojit Nevole)
jako souhru reality a ireality, jiz je
ovSem vlastni realita svého druhu,
prostor, v némz se vnimatel setkava
s mimoradnym, hyperbolickym, jez
vyboc¢uje z fadu a usporadanosti,
aniz by se od ni ovem zcela vzda-
lilo, a vyvolava tak udiv, ale i tdés.

¢  Dieter MERSCH, ,Medialitit und
Undarstellbarkeit. ~ Einleitung in eine
,negative’  Medientheorie. In: Sybille
Kramer (ed.), Medialitit und Performanz.
Miinchen: Fink Verlag 2004, s. 75-96. Pojem
»Entzug® muze znamenat také ,mizeni
»odebrani®, ,,odepfeni®, ,ztratu®.
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