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Figure I.i “The problem: At times, when a fact is thrown into the smoothly flowing river of sci-

entific development that completely contradicts earlier conceptions, one of the strangest trans-

formations takes place. What is slightly new is either dissolved and assimilated or, if it is too

deviant in the present situation, it sinks to the bottom as a foreign body where the deposits of time

cover it—it either has an effect much later or never at all. That which is significantly new, how-

ever, rapidly has a conspicuous influence on the entire state [of things]. A violent perturbation of

ideas about and over this commences. . . .” (Text: Ostwald 1896, p. 1f; illustration: Tyndall,

1883, frontispiece)



The sense of present which we live each day, as a conflict between
the representatives of ideas having different systematic ages and all
competing for possession of the future, can be grafted upon the
most inexpressive archaeological record. Every shred mutely testi-
fies to the presence of the same conflicts. Each material remnant is
like the reminder of the lost causes whose only record is the suc-
cessful outcome among simultaneous sequences.
—george kubler, THE SHAPE OF TIME

An anemic and evolutionary model has come to dominate many studies in the
so-called media. Trapped in progressive trajectories, their evidence so often re-
trieves a technological past already incorporated into the staging of the con-
temporary as the mere outcome of history. These awkward histories have
reinforced teleologies that simplify historical research and attempt to expound
an evolutionary model unhinged from much more than vague (or eccentric)
readings of either the available canon or its most obvious examples. Anecdotal,
reflexive, idiosyncratic, synthetic, the equilibrium supported by lazy linearity
has comfortably subsumed the media by cataloguing its forms, its apparatuses,
its predictability, its necessity. Ingrained in this model is a flawed notion of sur-
vivability of the fittest, the slow assimilation of the most efficient mutation,
the perfectibility of the unadapted, and perhaps, a reactionary avant-gardism.
In this model there is less failure than dopey momentum and fewer ruptures
than can be easily accounted for. As a historiography it provides an orthodox
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itinerary uncluttered by speculation or dissent, unfettered by difference, dis-
connected from the archive, averse to heterogeneity.

This laissez-faire historiography dominates American writing concerned
with the histories of media and has fueled both oversimplification and impreci-
sion. History is, after all, not merely the accumulation of fact, but an active
revisioning, a necessary corrective discourse, and fundamentally an act of in-
terrogation—not just of the facts, but of the displaced, the forgotten, the
disregarded.

For some in the media, “archaeology” has come to supplant basic history, re-
placing it with a form of material retrieval—as if the preservation of material-
ity was tantamount to preserving history itself. This has led to an archaeology
(really more a mere cataloging) of the apparatus itself, rather than an investiga-
tion of the scenes in which the apparatus found its way into the spheres of
research and experience.

Michel Foucault’s The Archaeology of Knowledge is defiant in distinguishing
archaeology from other forms of historiography. Archaeology is “the system-
atic description of a discourse-object,” (139) it “tries to establish the system
of transformations that constitute change.” (173), it “does not have a unifying,
but a diversifying effect,” (160) it “is not supposed to carry any suggestion of
anticipation.” (206)

It is the analysis of silent births, or distant correspondences, of permanences that per-

sist . . . of slow formations that profit from the innumerable blind complicities. . . .

Genesis, continuity, totalization: these are the themes of the history of ideas.

But archaeological description is precisely such an abandonment of the history of

ideas, a systematic rejection of its postulates and procedures . . . (Foucault, 138)

As such, archaeology is not a substitute for “the history of ideas,” not a proxy
for iconography, not an alternative for eccentric discovery or collecting, not a
surrogate for rigorous research. With this in mind, it seems imperative to de-
lineate an approach to “media archaeology” that, on the one hand, avoids idio-
syncrasies or subjectivities, and, on the other, doesn’t lull itself into isolating
media history as a specialized discipline insulated from its discursive histori-
cal role.

There’s little doubt that the multithreaded developments of media have nu-
merous unresolved histories and that an enormous task of retrieval and concep-
tualization has yet to be achieved. How a media archaeology can constitute itself

viii
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against self-legitimation or self-reflexivity is crucial if it is to circumvent the
reinvention of unifying, progressive, cyclical, or “anticipatory” history—even
as it is challenged to constitute these very vague histories as an antidote to the
gaping lapses in traditional historiography. Indeed it is this very problem that
afflicts media archaeology. The mere rediscovery of the forgotten, the establish-
ment of oddball paleontologies, of idiosyncratic genealogies, uncertain line-
ages, the excavation of antique technologies or images, the account of erratic
technical developments, are, in themselves, insufficient to the building of a
coherent discursive methodology.

In this sense the notion of resurrecting dead media could prove farcical, fu-
tile, or more hopefully, deeply fertile. A broad accounting of the evolution of the
apparatus, of the media image, of the history of the media effect, of excavating
the embedded intellectual history, and so on, is surely the precursor of what will
be an invaluable reconfiguration of a history largely focused on the device and
its illusory images. Similarly, the rediscovery of uncommon or singular appara-
tuses, novel and fantastic as they might be, is neither decisive nor fully adequate
to formulate an inclusive approach that distinguishes it from connoisseurship,
or worse, antiquarianism. Merely reconstituting or retrofitting “old” media into
“new” contexts could, in this sense, only emerge as techno-retro-kitsch.

What is most necessary for the field of media archaeology is to both distin-
guish it as a nascent discipline and to set some boundaries in order to avoid its
trivialization. Archaeology, as Foucault writes, “is not a return to the innermost
secret of the origin,” rather it “describes discourses as practices specified in the
element of the archive” (p.138 from same source.) Without evolving coherences
that are neither reductive nor dogmatic, media archaeology faces numerous is-
sues: to evolve histories of technologies, apparatuses, effects, images, iconogra-
phies, and so forth, within a larger scheme of reintegration in order to expand a
largely ignored aspect of conventional history.

Already some useful examples of this exist, from Siegfried Giedion’s Mecha-
nization Takes Command or E. J. Dijksterhuis’s Mechanization of the World Picture
to Friedrich Kittler’s Gramophone, Film, Typewriter or Wolfgang Schivelbusch’s
Railway Journey or Disenchanted Night: The Industrialization of Light in the 19th

Century, Michel Foucault’s Archaeology of Knowledge, Laurent Mannoni’s The Great
Art of Light and Shadow: Archaeology of the Cinema, Norman Klein’s The Vatican to
Vegas: A History of Special Effects. Each tackles the apparatus (or its “effects”) as
integral to the substantive changes they wrought as modernity emerged. Not
under the spell of linearity, these books stand as guidebooks (among many

ix
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others), for the establishment of diversified approaches to a media history and,
more specifically, a media archaeology that stands as a decisive field if it can de-
velop forms that extrapolate more than missing links.

Siegfried Zielinski’s Deep Time of the Media intensifies and extends these
studies with a wide range of scholarship from Stephen Jay Gould’s “punctuated
equilibrium” to Georges Bataille’s “general economy,” and, more deeply, into
the original volumes of Athanasius Kircher, Giovan Battista della Porta, and
Giuseppe Mazzolari. Instead of tracking the reverberations, Deep Time of the
Media situates the effect in the midst of its own milieu. Though particular ap-
proaches may represent harbingers, augurs, precursors, they are purposefully
rooted and serve particular goals.

It is in this context that Zielinski’s Deep Time of the Media comes as a pivotal
work challenging the field in a number of ways. In rebridging (perhaps demol-
ishing) the widening gulf between tekhne and episteme, Deep Time of the Media re-
fuses the mere instrumentalization of technology as meticulously as it integrates
the responsibilities of knowledge. Riding through the stratifications has re-
vealed far more than the unearthing of new “species” of media, but is leading
toward a rethinking of the bleak search for origins by imagining (exposing)
intricate topologies that link movement and coincidence, failure and possibil-
ity, obscurity and revelation. This move through and across the “tectonic” flows
suggests a sweeping remapping of the hitherto centralized nodes of learning and
that traces the decentralized currents of time, space, and communication as a
kind of historical formation in which routes replace nodes and in which east
meets west meets north meets south. In this the epistemic centers in the Euro-
centric canon just don’t hold and nor does a singular rationalistic scientific logos.

In its “case studies” Deep Time of the Media provides both a rigorous method-
ology and a reconceptualization of media studies. For Zielinski only full pri-
mary sources provide adequate evidence. So in tandem with a rigorous and
dedicated teaching and lecturing schedule, his peripatetic research has taken
him on the nomadic circuits of his subjects. Here he constructs the new cartog-
raphy, seizes on the crossed path, the forgotten archive. His lectures, always
laden with the trade-mark overhead projector, always trace an adventure into
some new facet of the journey—with an obscure archive a decisive discovery.

Abandoning historical convention in favor of historical acuity, Deep Time of
the Media travels into deep time and discovers not just more remains, but instead
neglected constellations. Within these are towering figures of scientific and
philosophical investigation—della Porta, Kircher, Ritter, Hutton, Lombroso,

x
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among many others. These bold personalities demand our attention not because
they outdid their times, but rather because they embodied them.

With them come the shifting objects of study—less and less material—
light and shadow, electricity and conduction, sound and transmission, magic
and illusion, vision and stimuli—in short, conditional phenomena. Fleeting
and contingent, the phenomenal world was lured into visibility by instruments
whose ingenuity often eclipsed their discoveries. At least we had been convinced
that this is so. Zielinski proves us wrong. Through their instruments the sphere
of representation exploded. Its fragments resonate in every future media appa-
ratus. Through their instruments the interface emerged, through their instru-
ments a fragile imaginary was brought to light, through their instruments time,
sound, reflex, could be seen, through their instruments the world was no longer
a paltry given, it was a moving target, a dynamic presence, it was, to put it
bluntly, alive.

Ever since, our machines have aspired to the “real” and, luckily, have fallen
short of their phony virtual utopias. This surely explains why the last chapter of
Deep Time focuses on the “artistic, scientific, technical, and magical challenges”
that persist in contemporary media praxis. Zielinski’s tenacious role as a histo-
rian has never restrained his enormous commitment to colleagues and students.
His unyielding charge is to relentlessly cultivate “dramaturgies of difference,”
to “intervene” into the omnivorous systems from the periphery, to refuse cen-
tralization, to seize the imagination back from its grim and superfluous engi-
neers, and to construct an art worthy of its “deep time.” As Deleuze writes:

It is not enough to disturb the sensory-motor connections. It is necessary to combine the

optical-sound image with the enormous forces that are not those of simply intellectual

consciousness, nor of the social one, but of a profound, vital intuition.

—Timothy Druckrey
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Our sexuality . . . belongs to a different stage of evolution than our
state of mind.
—bruno schulz,“an witold gombrowicz.” in: DIE REPUBLIK

DER TRÄUME

In the early 1980s, the Texan science-fiction author Bruce Sterling invented
the phenomenon of cyberpunk, together with the sci-fi writers William Gibson
from Canada and Samuel R. Delany of New York, an ex-boxer and professor
of literature. Their creation married clean high-tech and dirty rubbish, order
and anarchy, eternal artificial life and decomposing matter. Techno- and necro-
romanticism came together to create a new Lebensgefühl. The inspired collabo-
ration of Ridley Scott, film director, and Douglas Trumball, designer and set
decorator, translated this feeling into cinema in the brilliant Bladerunner (1982).
The Matrix (1999), directed by Andy and Larry Wachowski, fulfilled a similar
function at the end of the 1990s for the now computer-literate fans of cybercul-
ture, who by then were all linked via worldwide data networks. The horror that
stalks the film Matrix is no longer an individual, amoral machine that operates
locally and has taken on human form, as in Bladerunner, but, instead, is a data
network that spans the entire globe and controls each and every action, emotion,
and expression.

When one generation of computer hardware and software began to follow
the next at ever shorter intervals, Sterling initiated “The Dead Media Project.”
There, he exchanged his wanderings through an imaginary everyday life in the
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future for an energetic movement that traversed the past to arrive in the pres-
ent. Together with like-minded people, in 1995 he started a mailing list (at that
time, still an attractive option on the Internet) to collect obsolete software. This
list was soon expanded to include dead ideas or discarded artifacts and systems
from the history of technical media: inventions that appeared suddenly and dis-
appeared just as quickly, which dead-ended and were never developed further;
models that never left the drawing board; or actual products that were bought
and used and subsequently vanished into thin air.1 Sterling’s project confronted
burgeoning fantasies about the immortality of machines with the simple fac-
ticity of a continuously growing list of things that have become defunct. Ma-
chines can die.2 Once again, romantic notions of technology and of death were
closely intertwined in “The Dead Media Project.”

Media are special cases within the history of civilization. They have con-
tributed their share to the gigantic rubbish heaps that cover the face of our
planet or to the mobile junk that zips through outer space. While the USSR was
falling apart, the cameraman of Tarkovsky’s legendary Solaris, Vadim Yusov, was
teaching astronauts from the MIR space station to take pictures of Earth for
Andrei Ujica’s Out of the Present (1995). The 35mm camera they used is probably
still orbiting up there over our heads. After the rolls of film had been shot and
stunning pictures of the blue planet were in the can, the camera was simply
thrown out of the escape hatch. Taking it back to Earth would have been too ex-
pensive, and it was not considered worthwhile to develop a special program just
to destroy a few kilograms of media technology.

The stories and histories that have been written on the evolution of media
had the opportunity—at least theoretically—to do some recycling, in line with
the rubbish theory proposed by Michael Thompson:3 they might have searched
through the heaps of refuse and uncovered some shining jewels from what has
been discarded or forgotten. Nothing endures in the culture of technology;
however, we do have the ability to influence how long ideas and concepts retain
their radiance and luminescence. Up to now, media historians have neglected to
do anything of the kind, mainly on ideological grounds, and this has also had
methodological repercussions. In the extensive literature on the genealogies
of telematics (from antiquity’s metal speaking-tube to the telephone; from
Aeneas’s water telegraph to the Integrated Service Data Network [ISDN]), or cin-
ema archaeology (from the cave paintings of Lascaux to the immersive IMAX),
or the history of computers (from Wilhelm Schickard’s mechanical calculating
apparatus to the universal Turing machine), one thing above all others is refined
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and expanded: the idea of inexorable, quasi-natural, technical progress. It is re-
lated to other basic assumptions, such as the history of political hegemony de-
veloping from the strictly hierarchical to strictly democratic organization of
systems, the rationale of economic expediency, the absolute necessity for simple
technical artifacts to develop into complex technological systems, or the con-
tinual perfecting of the illusionizing potential of media. In essence, such ge-
nealogies are comforting fables about a bright future, where everything that
ever existed is subjugated to the notion of technology as a power to “banish fear”
and a “universal driving force.”4

Michelangelo’s ceiling paintings in the Sistine Chapel in Rome do not an-
ticipate that which today goes by the name of virtual reality and is produced on
outrageously expensive computer systems, like the CAVE. What would this ge-
nius, master of two-dimensional illusions using painted images, colors, and
geometry, have found of interest in such an idea, weak and already backward a
couple of years after its “invention”? Having said that, there is something akin
to a topicality of what has passed. However, if we are to understand history as
being present not only when it demands to be accepted as a responsibility and
a heavy burden, but also when there is value in allowing it to develop as a spe-
cial attraction, we will need a different perspective from that which is only able
to seek the old in the new. In the latter perspective, history is the promise of con-
tinuity and a celebration of the continual march of progress in the name of
humankind. Everything has always been around, only in a less elaborate form;
one needs only to look. Past centuries were there only to polish and perfect the
great archaic ideas. This view is primitive pedagogy that is boring and saps the
energy to work for the changes that are so desperately needed. Now, if we de-
liberately alter the emphasis, turn it around, and experiment, the result is
worthwhile: do not seek the old in the new, but find something new in the old.
If we are lucky and find it, we shall have to say goodbye to much that is famil-
iar in a variety of respects. In this book, I shall attempt to describe this approach
in the form of an (an)archaeological expedition or quest.

For Isaac Newton, the great world-mechanic, and his contemporaries, what
we call “our” planet was still thought to be not much more than six thousand
years old. God’s representatives here below, men like the Anglican prelate James
Ussher, had “proved” that this was so in the mid-seventeenth century, and that
was that. As more and more evidence of immense qualitative geological changes
piled up, their only resort was the trick of compressing the time periods in
which the deposits had accreted. In the seventeenth century, Athanasius Kircher
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used the same theoretical crutch in his description of the subterranean world. In
the eighteenth century, doubts were increasingly voiced about this extremely
short chronology, and by the nineteenth century, geologists were calculating in
millions of years. It was only in the twentieth century that there was absolute
certainty that the history of the Earth spans billions of years. Such numbers
surpass our powers of imagination, just as it is almost impossible to imagine
the existence of infinite parallel universes or the coexistence of different
space-times.

At the turn of the eighteenth to the nineteenth century, the idea that the
Earth was far older than previously supposed became a fashionable topic in the
academies and bourgeois salons, just as electrical impulses in the bodies of
organisms or between heterogeneous materials already were. Time structures on
the large scale began to arouse interest, as well as their peculiarities on the small
scale. In addition, the solidity of territories began to lose its dependability and
comfortable familiarity as national boundaries were redrawn at ever decreasing
intervals and traditional hierarchies were questioned. In Germany, Abraham
Gottlob Werner, a mining engineer and lecturer at the famous Bergakademie in
Freiburg, pioneered studies on the systematic investigation of minerals and
rocks and their origins in the oceans that once covered the Earth. However, he
neither could nor wanted to write a history of the Earth. More courageous than
the “Neptunist” Werner was the “Vulcanist” James Hutton.5 Son of a wealthy
Scottish merchant, Hutton supplemented his already ample income by produc-
ing useful chemical compounds. His wealth provided him with a comfortable
lifestyle in Edinburgh and the means to travel, conduct research, and undertake
geological fieldwork for his own intellectual pleasure, entirely independent of
any institutions. What is more, he had the time to write up and illustrate his
observations. Hutton’s Theory of the Earth of 1778, one thousand pages long, and
the two-volume edition published in 1795 no longer explained the history of
the Earth in terms of the old theological dogma. Hutton asserted that Earth’s
history could be explained exactly and scientifically from the actual state of the
“natural bodies” at a given moment in time, which became known as the doc-
trine of uniformitarianism. Further, Hutton did not describe the Earth’s evolu-
tion as a linear and irreversible process but as a dynamic cycle of erosion,
deposition, consolidation, and uplifting before erosion starts the cycle anew. At
localities in Scotland he observed that granite was not the oldest rock, as Werner
and his student Johann Wolfgang von Goethe had assumed. Underneath the
granite were deep vertical strata of slate, which were much older. These conclu-
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sions were presented in a powerful illustration that adorned the second edition
of Hutton’s Theory of the Earth. Underneath the familiar horizontal line depict-
ing the Earth’s surface, the slate deposits plunge into the depths, exceeding by
far the strata lying above them. John McPhee’s Basin and Range (1980), which
first introduced the concept of “deep time,” displays Hutton’s illustration on the
cover. This discovery must have been as stunning and important for geology as
were the first depictions of the Copernican view of the solar system, which firmly
dislodged the Earth from the center of the universe.

Hutton’s illustration also introduces the chapter devoted to the Scotsman in
Stephen Jay Gould’s Time’s Arrow, Time’s Cycle, his important work on the his-
tory of the Earth and organic life.6 Gould, the Harvard geologist and zoologist
who regarded himself primarily as a paleontologist, says that the idea of geo-
logical deep time is so foreign to us that we can understand it only as a meta-
phor. Imagine the age of the Earth as represented by one Old English yard, “the
distance from the king’s nose to the tip of his outstretched hand. One stroke of
a nail file on his middle finger erases human history.”7 Hutton’s concept of Earth
as a cyclic self-renewing machine,8 without beginning or end, is in stark con-
trast to the time reckoning instituted by humans. Gould takes this concept a
step further when, for his field, he rejects all ideas of divine plans or visions of
progress. In a specific continuation of uniformitarianism, Gould’s studies on the
long chronology are marked by a contemporary concern for the ongoing loss of
diversity. In Wonderful Life, which came after Time’s Arrow, Time’s Cycle, he in-
troduces a new category that runs contrary to linear thinking: “excellence,”
which should be measured with reference to diversification events and the
spread of diversity.9 Thus, Gould adds to the idea of deep time a quantitative
dimension as well as a qualitative one that addresses the density of differences
and their distributions. Taken together, these ideas result in a very different
picture of what has hitherto been called progress. The notion of continuous
progress from lower to higher, from simple to complex, must be abandoned, to-
gether with all the images, metaphors, and iconography that have been—and
still are—used to describe progress. Tree structures, steps and stairs, ladders, or
cones with the point facing downwards (very similar to the ancient mythologi-
cal symbol for the female, which is a triangle with the base above and the point
directed toward the Earth) are, from a paleontological point of view, misleading
and should therefore be discarded.10 From this deep perspective, looking back
over the time that nature has taken to evolve on Earth, even at our current level
of knowledge we can recognize past events where a considerable reduction in
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diversity occurred. Now, if we make a horizontal cut across such events when
represented as a tree structure, for example, branching diversity will be far
greater below the cut—that is, in the Earth’s more distant past—than above.
In this paleontological perspective, humankind is no longer the hub and pivot
of the world in which we live but, instead, a tiny accident that occurred in one
of evolution’s side branches. Genetically, the human brain has changed little
during the last ten thousand years—a mere blink in geological terms that can
hardly even be measured. Humans share the same stasis in their biological de-
velopment with other successful species. The price that they pay for this is a rel-
atively short life span and a narrow range of variations in their specific biological
traits. At the other end of the scale are the bacteria, with their enormous vari-
ety and capacity for survival. It was Gould’s own existential experience of ill-
ness—in 1982 he was diagnosed with a rare form of cancer and the statistical
mean predicted he had only months to live—that made him deeply distrustful
of any interpretation of living organisms that is based on considerations of the
average. In reality, there was no mean for Gould. He took individual variations
to be the only trustworthy value and punctuated equilibrium as the mode in
which change takes place.11

The paradigm of technology as an organ was a crutch used in the develop-
ment of mechanics; similarly, the organic becoming technology is now a poor
prosthesis in the age of electronics and computation. Technology is not human;
in a specific sense, it is deeply inhuman. The best, fully functioning technology
can be created only in opposition to the traditional image of what is human and
living, seldom as its extension or expansion. All of the great inventions that
form the basis of technology, such as clockwork, rotation in mechanics, fixed
wings in aeronautics, or digital calculators in electronics, were developed within
a relationship of tension to the relative inertia of the organic and what is pos-
sible for humans. The development of geological and biological evolution on
the one hand and that of civilization on the other are fundamentally different.
Evolution, which is counted in billions of years, progresses very slowly. The
changes that have taken place within the short time span of what we call civil-
ization have occurred quickly by comparison and now occur at ever shorter
intervals. In Gould’s view, this difference is demonstrated by two particular
traits, which influence cultural development decisively. The first is topological.
Humans are nomadic animals; and our migrations lead to productive mixes of
different situations and traditions, which often find expression in subsequent
periods of rapid development. The second trait that has influenced the develop-
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ment of civilization is the culturally acquired ability to collect and store knowl-
edge and experience and to pass these on to others. This ability can also lead to
periods where qualitative developments are extremely concentrated: these
could not possibly be achieved via the mechanisms of biological evolution.12

An investigation of the deep time of media attractions must provide more
than a simple analogy between the findings of research on the history of Earth
and its organisms and the evolution of technical media. I use certain conceptual
premises from paleontology, which are illuminating for my own specific field of
inquiry—the archaeology of the media—as orientations: the history of civili-
zation does not follow a divine plan, nor do I accept that, under a layer of gran-
ite, there are no further strata of intriguing discoveries to be made. The history
of the media is not the product of a predictable and necessary advance from
primitive to complex apparatus. The current state of the art does not necessar-
ily represent the best possible state, in the sense of Gould’s excellence. Media are
spaces of action for constructed attempts to connect what is separated. There
have been periods of particularly intensive and necessary work on this effort,
not the least in order to stop people from going crazy, among other reasons. It
is in such periods that I make my cuts. If the interface of my method and the
following story are positioned correctly, then the exposed surfaces of my cuts
should reveal great diversity, which either has been lost because of the ge-
nealogical way of looking at things or was ignored by this view. Instead of look-
ing for obligatory trends, master media, or imperative vanishing points, one
should be able to discover individual variations. Possibly, one will discover frac-
tures or turning points in historical master plans that provide useful ideas for
navigating the labyrinth of what is currently firmly established. In the longer
term, the body of individual anarchaeological studies should form a variantology
of the media.

The idea for this book originated in the late 1980s, while I was writing Au-
diovisions: Cinema and Television as Entr’actes in History for Rowohlt’s Encyclo-
paedia book series. Audiovisions attempted to locate the two most popular
audiovisual media of the twentieth century and their parallel development
within a wider context of the history of the development of technology and cul-
ture. My intention was to make cinema and television comprehensible as two
particular media events and structures whose hegemonial power is historically
limited. At the time of writing, there were already hectic signs heralding a tech-
nological and cultural transition centered on the digital and computers. I
sought to offer a more considered and calm perspective, but by no means a
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complacent one. This overhasty orientation on a new master medium toward
which all signifying praxis would be directed for a time—until the next one is
defined—demanded the delineation of an independent and constructive way of
dealing with this new phenomenon as a different possibility. In my under-
standing, Audiovisions was a plea for the heterogeneity of the arts of image and
sound and against the beginning psychopathia medialis.13

Certain attitudes, which one already encountered on a daily basis in the late
1980s, became even more pronounced during the course of the 1990s. The
shifts, which had become standard practice, were judged to be a revolution, en-
tirely comparable in significance to the Industrial Revolution. Hailed as the
beginning of the information society and new economy, where people would
no longer have to earn a living by the sweat of their brow, the proclaimed revo-
lution stood wholly under the sign of the present, and it was assumed that the
new would lose its terrors. Every last digital phenomenon and data network was
celebrated as a brilliant and dramatic innovation. It was this vociferous audac-
ity, found not only in the daily fare served up by the media but also in theoret-
ical reflections, that provoked me to undertake a far-ranging quest. In the
beginning, it was patchy, with considerable time lapses, and dependent upon
the places where I worked.

At the University of Salzburg I found a fine stock of books from an excellent
Jesuit library. For the first time ever, I held in my hands original books and man-
uscripts by Giovan Battista della Porta, Athanasius Kircher, Caspar Schott,
Christoph Scheiner, and other authors of the sixteenth and seventeenth cen-
turies. A key experience was when I chanced upon a copy of John Dee’s Monas
Hieroglyphica of 1591, which had been bound together in one volume with a
treatise on alchemy dating from the thirteenth century by Roger Bacon. This
discovery coincided with a workshop on John Dee and Edward Kelley, to which
I had invited the British filmmaker and producer Keith Griffiths. He encour-
aged me to delve into the rare texts by Dee, court mathematician to Elizabeth
I, to explore the Prague of Rudolf II, and to appreciate as truly exciting texts the
alchemists’ writings with their strange worlds of images. Helmut Birkhan, a
classical scholar from Vienna who, on his own testimony, is one of the half-dozen
people in the world to have actually read the unpublished fifteenth-century Buch
der Heiligen Dreifaltigkeit by the Franciscan monk Ulmannus, introduced me to
the special hermeticism of alchemistic texts. He is able to interpret this strange
material in the way that I “read” films by Jean-Luc Godard or Alain Robbe-
Grillet with my students and, moreover, with the same enthusiasm. It was from
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Birkhan that I first learned that a crucial characteristic of alchemistic writings,
in contrast to the published findings of modern science, is the private nature of
the elaborated treatises; for this reason, they are replete with cover-up strategies
and practices to preserve their secrets. Words conceal one meaning behind
others: for example, “a young boy’s urine” can also stand for what we call vine-
gar—one of the easier examples to decipher. The special language employed by
alchemists was regarded by some adepts as “destructive to discourse.” In one
of the earliest texts, Turba philosophorum, a meeting of alchemists was convened
for the purpose of standardizing linguistic signs to facilitate mutual compre-
hension. However, “it failed utterly in its goal, for the various participants . . .
Greek natural philosophers, such as Anaximenes and Pythagoras, with arabi-
cised and distorted forms of names . . . scarcely referred to what others had said
and contented themselves with making general statements or ones couched in
singular language. It did not result in norms for the language of alchemy nor
must this ever come about!” Heaven forbid, then anyone could make the lapis
and, as Birkhan once made unmistakably clear to his audience during a lecture,
for this we lack all the prerequisites.

Parallel to studying advanced media technologies, I began to develop a deep
affection for several of the early dreamers and modelers. I had never encountered
them in the course of my university education, and they have been left out of the
discourse of media studies almost entirely. These two fields of interest were vir-
tually inseparable: forays into forgotten or hitherto invisible layers and events
in the historical development of the media, and the fascination exuded by my
professional setting, filled with Unix and Macintosh computers, PCs, networks,
analogue and digital studios for producing and processing images and sound,
and including attempts by artists and scientists to coax new languages from this
world of machines or to teach them laughter and tears. During the 1990s, this
close mesh of media theory and artistic praxis led me to define two areas that, in
my view, represented a pressing challenge:

■ After a brief period of confusion and fierce competition between various
systems of hardware and software, there emerged a strong trend toward stan-
dardization and uniformity among the competing electronic and digital tech-
nologies. The workings of this contradiction became abundantly clear to those
involved with the new technical systems in the example of the international data
networks. Telematic media were incorporated very quickly in the globalization
strategies of transnational corporations and their political administrators and
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thus became extremely dependent on existing power structures. At the other
end of the scale, there were individuals, or comparatively small groups, who pro-
jected great hopes onto these networks as a testing ground for cultural, artistic,
and political models that would give greater prominence and weight to diver-
sity and plurality. This goal of facilitating heterogeneity as before, or even de-
veloping it further with the aid of advanced media systems, was in direct
contradiction to the trend toward universalization being demanded by the cen-
ters of technological and political power.
■ As so often before, the tension between calculation and imagination, be-
tween certainty and unpredictability, proved to be an inexhaustible fount of dis-
cussion about cultural techniques and technological culture. It is a debate where
no consensus is possible, and any dogmatic opting for one side or the other can
lead only to stasis. However, it is possible to explore the options in experiments
that are, in turn, a source of fresh insights. Radical experiments, which aim to
push the limits of what can be formalized as far as possible in the direction of
the incalculable and, vice versa, to assist the forces of imagination to penetrate
the world of algorithms as far as is possible, are potentially invaluable for shed-
ding light on a culture that is strongly influenced by media and for opening up
new spaces for maneuvering. A most important arena where the two sides en-
gaged, both theoretically and practically, proved to be a specific area of media
praxis and theory, namely, the handling and design of the interfaces between ar-
tifacts and systems and their users. Cutting-edge media theory and praxis be-
came action at the interface between media people and media machines.

My quest in researching the deep time of media constellations is not a con-
templative retrospective nor an invitation to cultural pessimists to indulge in
nostalgia. On the contrary, we shall encounter past situations where things and
situations were still in a state of flux, where the options for development in vari-
ous directions were still wide open, where the future was conceivable as holding
multifarious possibilities of technical and cultural solutions for constructing
media worlds. We shall encounter people who loved to experiment and take
risks. In media, we move in the realm of illusions. Dietmar Kamper, philoso-
pher and sociologist, used to insist in public debates that the verb illudere not
only means to feign or simulate something, but also includes the sense of risk-
ing something, perhaps even one’s own position or convictions: I think that this
is of crucial importance for engaging with media.
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If we are to learn from artists who have opted to play the risky game of seek-
ing to sensitize us for the other through and with advanced technology, then
gradually we must begin to turn around what is familiar. When the spaces for
action become ever smaller for all that is unwieldy or does not entirely fit in, that
is unfamiliar and foreign, then we must attempt to confront the possible with
its own impossibilities, thus rendering it more inspiring and worth experi-
encing. We must also seek a reversal with respect to time, which—in an era
characterized by high-speed technologies and their permeation of teaching,
research, and design—has arguably become the most prized commodity of all.
These excursions into the deep time of the media do not make any attempt to
expand the present nor do they contain any plea for slowing the pace. The goal
is to uncover dynamic moments in the media-archaeological record that abound
and revel in heterogeneity and, in this way, to enter into a relationship of ten-
sion with various present-day moments, relativize them, and render them more
decisive.

“Another place, another time”14—I developed an awareness of different
periods that we often experience with regard to places: for example, to dis-
cover Kraków in Palermo, to come across Rome in New York, or to see cities
like Prague, Florence, or Jena converge in Wrocl-aw. At times, I was not certain
where I actually was. Phases, moments, or periods that sported particular data
as labels began to overlap in their meanings and valencies. Wasn’t Petrograd’s
early techno-scene in the 1910s and 1920s more relevant and faster than that of
London, Detroit, or Cologne at the turn of the last century? Did the Secret Acad-
emy in the heart of Naples necessarily have to be a sixteenth-century founda-
tion, or wouldn’t it have flourished better if founded under new conditions in
the future? Don’t we need more scientists with eyes as sharp as lynxes and hear-
ing as acute as locusts, and more artists who are prepared to run risks instead of
merely moderating social progress by using aesthetic devices?
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The things are here—why invent them?
—jean-luc godard, ÉLOGE DE L’AMOUR

Developed media worlds need artistic, scientific, technical, and 
magical challenges.

For the generation that began to work imaginatively in and with media worlds
at the turn of the twenty-first century, it is of vital importance to know that a
magical approach toward technology continues to be possible and to be reas-
sured that investment in it is meaningful. Photographic and cinematographic
apparatus, highly differentiated and automatized forms of imaging, electronic
tools, local and networked computing machines—these devices are not simply
awaiting discovery by today’s media activists, as was the case in the avant-garde
movements of the 1920s, the postwar pioneers of fluxus, action and concept art,
video, or the early NetWorkers. On the contrary, they are hemmed in on all sides
by standardized technical devices and systems, yet access to the functional bases
has become enormously complicated and expensive and is only available to a
privileged minority. To find one’s own way through all this and arrive at orig-
inal creative expression is not easy, assuming that merely reprocessing what
already exists for the new channels of communication is not an option. Many art
and design activists choose to create something original by establishing unusual
connections between existing means of expression and/or material; such work
stands out significantly from the media products we encounter every day. For
example, they may cooperate on a casual and temporary basis with the club or
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dance scene. Combinations of DJing and VJing create amalgamations of sound
and image processing in real time—a contemporary equivalent of expanded cin-
ema.1 Hooked up directly to music machines, the body’s sensory functions, or
even brain waves, generate self-constructed or annexed worlds of images that are
projected to the rhythm of technomusic in dilapidated buildings abandoned
due to industrial affluence. The event locations in Germany, for example, are old
factories, called E-Werk in Berlin and Cologne and Stahlwerk in Düsseldorf. Few
activists, however, take the more daring path of exploring certain points of the
media system in such a way that throws established syntax into a state of agita-
tion. This is poetic praxis in the strict sense that the magical realist Bruno
Schulz of Poland understood it: “If art is only supposed to confirm what has been
determined for as long as anyone can remember, then one doesn’t need it. Its role
is to be a probe that is let down into the unknown. The artist is a device that
registers processes taking place in the depths where values are created.”2

In the 1930s, the Polish writer and artist Bruno Schulz corresponded briefly
with his more famous colleague Witold Gombrovicz. Gombrovicz wrote to
Schulz that he had met a lady on a tram, the wife of a doctor, who said that in
her opinion Schulz was either mad or a poseur. This provocation, which Gom-
brovicz published in the avant-garde journal Studio, was intended to challenge
his younger colleague to an intellectual duel. But Schulz refused: “Actually, I
don’t believe in the sacred codex of arenas and forums at all; I despise it.” At the
end of his written reply to Gombrovicz, however, Schulz is driven into giving
an opinion, one that strikes straight to the European heart: “You have the mak-
ings of a great humanist; for what else is your pathological sensitivity to antin-
omies if not a yearning for the universal, a yearning for the humanization of
non-humanized spheres, a yearning for the dispossession of minority ideologies
and their conquest for the sake of the grand unity.”3

Schulz came from Drohobycz, a small town in Galicia that is now in the
Ukraine. In his collection of short stories, The Cinnamon Shops, he charges the
now forgotten things and figures of his hometown with the new energy of mag-
ical fantasy. Schulz, who also created one of the most fascinating and bewilder-
ing books of the twentieth century, the Book of Idols, taught art at the local
grammar school. On November 19, 1942, he was shot dead in the street. Schulz
had attempted to survive the ghetto by painting and drawing for an officer in
Hitler’s Gestapo. This officer had killed the protégé of another German officer,
and the murder of Schulz was retaliation for this killing. In 1936, three years
before the Nazis marched into Poland, Schulz had written a text while in War-
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saw that, like so many of his works, remained unfinished: The Republic of Dreams.
In dreams, Schulz writes, “Hunger for reality” is summed up, “a demand that
commits reality to mature imperceptibly into credibility and into a decree, a bill
of exchange that falls due and must be paid.” Schulz proclaimed the republic
of dreams to be “the sovereign territory of poetry,” where one could live “a life of
adventure, of perpetual dazzlement and amazement.” His personal paradise is
not so different from the realm of flowing honey that Queen Kyris protected
for Empedocles. Schulz conceives it as a haven and, especially, as a place of
boundless hospitality. Anyone “pursued by wolves or robbers” who manages to
get there is in safety: “His reception is triumphal, his dusty garments are re-
moved. Festive, blissful, and happy, he steps out into the wafting Elysian winds,
the sweet rose-scented air” that pervades the garden and its “cells, refectories,
dormitories, libraries, pavilions, balconies, and belvedere.”4

Bills of exchange that fall due and must be paid, defense of antinomies
versus universalization of the remaining heterologous remnants, and politics
permeated by the poetry of hospitality: these are ways of describing the sub-
terranean currents of energy that course through the deep time of the media.
Schulz, a poet from a tiny village at the back of beyond, whose texts and draw-
ings have been catalysts for the work of many artists and scholars in the latter
half of the twentieth century in their labors to remodel reality in their favor,5

was also an inspiration for this study. Throughout this expedition through the
deep time of media worlds that my protagonists thought up or actually con-
structed, I have made no attempt to conceal my partiality for a magical rela-
tionship to things and the relationships between them.

In a superb essay titled “Form and Technology” (1930), the philosopher
Ernst Cassirer, who came originally from Wrocl-aw, examines the historical re-
lationship between the methods employed by magical natural philosophy and
by experimental physics—from the viewpoint of committed and enlightened
inquiry. He concludes that, in principle, the partitions dividing the two are as
permeable as Empedocles envisioned the interfaces of his active organs to be.
At the same time, Cassirer challenges the notion that the magical arts should
be regarded as the direct precursors of scientific experiment,6 with reference to
a decisive question for the modern inquirer: “[This idea] ascribes a significance
to the magical approach and lays claim to achievements, which belong by
rights to the later technical approach. Yet magic does differ from religion in
that with magic, man emerges from a wholly passive relationship to nature: the
world is no longer received as the mere gift of a superior divine power but man

257

Conclusions



seeks to take possession of it and impose a particular form upon it.”7 The mag-
ical arts also contrast with the systematic investigation of things and their
interrelationships by experimental science, implemented by technology, in
that their dreams reveal enhanced wishful thinking: the “Allmacht des Ich”
[all-powerfulness of the self].

From the standpoint of an archaeology that assigns special importance to the
poetic permeation of media worlds, one can take Cassirer’s idea a step further:
the operations of the magic arts cannot be tied absolutely to a particular pur-
pose, and their prerequisite is a specific mental attitude. This way of looking at
things should not be understood as an underdeveloped precursor of the experi-
mental approach to the world of things and their relationships that flourished
and died out in premodern times. Historians of science like to classify the mag-
ical way of thinking as “primitive,” when judged on the criteria of the extent
and degree of certainty of its knowledge: “The field of observation is too lim-
ited, the methods of observing fluctuate and are too unreliable for the outcome
to be any statement of tenable empirical laws.”8 This is precisely why the mag-
ical approach to technical media worlds holds such potential for new impulses
and inspiration. Science, which seeks to establish general laws, cannot afford to
concentrate obsessively and passionately on one area of observation any more
than it can allow fluctuations and uncertainty in experimental proof. Such ob-
sessive focus is essential, however, for the kind of experimental thought and
practice that can afford to fail and is not afraid of including the possibility of
failure in its calculations. The determined pursuit of a single idea and its inves-
tigation until all possibilities are exhausted will likely stir up unrest among
firmly established structures and procedures. In most cases, established firms
and institutions react to this method of study with discrimination. Yet such dis-
crimination may be of only short duration—one task for anarchaeology of
media. Magical, scientific, and technical praxis do not follow in chronological
sequence for anarchaeology; on the contrary, they combine at particular mo-
ments in time, collide with each other, provoke one another, and, in this way,
maintain tension and movement within developing processes. When heteroge-
neous approaches meet, openings appear that, in the long term, may even result
in relatively stable technical innovations. Porta’s experiments to sound out the
media possibilities of the camera obscura in staging his theatrical performances
of moving images with sound or his rotating cryptographic devices are examples
of this as well as Kircher’s combinatorial boxes for mathematical calculations
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and musical compositions or Ritter’s discoveries about electricity and chemical
processes.

Cultivating dramaturgies of difference is an effective remedy against 
the increasing ergonomization of the technical media worlds that is 

taking place under the banner of ostensible linear progress.
The collision of diametrically opposing concepts of creative work with and in
the computer-centered media has come to focus on the operation and design of
the interface. This boundary between media users and media devices simulta-
neously divides and connects two different spheres: that of the active users of
the machines and that of the active machines and programs. In the 1990s,
both technological developments and dominant media concepts were oriented
toward making the boundary between the two imperceptible. The vision was to
use a computer and be unaware that it is a machine based on algorithms for cal-
culating and simulating. The user would be immersed in a so-called virtual
reality of images and sounds without noticing the transition and, what is more,
without knowing that one was dealing with a precisely prestructured, calcu-
lated construction of visual surfaces and temporal sequences. Computers were,
and still are, designed for their users like a camera obscura; one works with
them, enjoys the effects they produce, and has no access to their mode of func-
tioning. A number of artists, together with programmers, conducted experi-
ments to challenge this smoothly functioning technological and semiological
ergonomy with the aim of facilitating and sustaining possible dramaturgies of
difference, including with the most advanced technology. As heirs of classic film
and of the video avant-garde, they insisted that access to computer worlds must
remain as access to artificial contructs. Interfaces to these worlds must be de-
signed to maintain an inherent tension with the worlds outside the machine;
this would enhance, rather than diminish, enjoyment of both of them.

Brecht’s concept of “thinking as intervention” was envisaged as an alterna-
tive to thinking as an option, which the real world—as the world of commodi-
ties—supports and engenders. His Short Organum for the Theatre (1948) is a
theoretical and practical plea for operational dramaturgy—that is, for a dra-
matic art, that does not invite its audience to illusion and catharsis but that en-
courages thinking to continue during pleasure. The senses and reason are not
construed as being in opposition; rather, they are forces engaged with each other
in an exciting social game that we may call art. A comparable Organum for the
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interface does not yet exist.9 However, powerful artistic work is being done on
the dramaturgy of difference, both in and outside the Net. Interestingly, par-
ticular groups are engaged in this project, like the Critical Art Ensemble (CAE)
from North America or the German-Austrian trio Knowbotic Research, who
have been working in this area for the last ten years. Logically, their projects are
located between the disciplines of art theory and practice; the critique of tech-
nology policy aimed at standardization is an important element.

Perry Hoberman from Brooklyn, New York, is one of the few individual
artists currently working in the production of art with and through media out-
side the Net who brings off the balancing act between fascination with tech-
nology and thinking as intervention. At one level, his installation Cathartic User
Interface (1995) makes use of the need to vent the frustration and aggression that
arise from dealing with the external interfaces of personal computers and their
manufacturers. As in earlier works,10 Hoberman uses a simple experience from
everyday culture, in this case, throwing soft balls at stacks of tin cans, familiar
from the fairground sideshow where direct hits win prizes, such as small toys
or gadgets. In the Cathartic User Interface, computer keyboards replace the cans.
If a ball hits one of the active keys, the reward is not an artifact from the world
outside the game; the prizes here are technical images projected onto the screen
showing the keyboards, and they all derive from the world of machines and
programs: ironic user instructions or error messages, satirical shifts in the user
interface graphics, or faces of computer-industry agents. The physical act of
throwing things at these objects of anxiety and aversion has a short-term liber-
ating effect. However, hoped-for catharsis does not take place. The prizes on of-
fer are merely from the world of machines and programs, and physical action
attacks only their visual images. A short in the cybernetic system—one cannot
get the better of this programmed and standardized world by machine wreck-
ing; that course of action was already doomed to failure in the century before
last. The only effective form of intervention in this world is to learn its laws of
operation and try to undermine or overrun them. One has to give up being a
player at a fairground sideshow and become an operator within the technical
world where one can work on developing alternatives. For artistic praxis with
computers in particular, this means learning the codes they function with. In
the 1920s, Gastev demonstrated to the techno-avant-garde that taking up this
position does not necessarily have to be identical with that of the programmers.
An important part of Cathartic User Interface’s concept is that several users take
part at the same time, a common feature in many Hoberman works. The pres-

260

Chapter 9



ence of several people performing actions together within a twilit space invari-
ably leads to interaction between the visitors, something that is not possible in
this way in the dark cube of the cinema. This aspect makes it expanded cinema
of a special kind.

Establishing effective connections with the peripheries, without
attempting to integrate these into the centers, can help to maintain 
the worlds of the media in a state that is open and transformable.

Modern audiovisual mass media first became established in industrial centers:
cinema and television were introduced as innovations in Berlin, London, New
York, and Paris. Although we are accustomed to think of, write, and see media
history from the perspective of these metropolises, this way of looking at the
subject leads to a dead end, not least because decentralized and networked media
systems no longer need the industrial and financial capitals in the way that mass
media did. The entrance of Japan into Western markets has already brought
about considerable shifts. With their focus on mobile and electronic media ar-
tifacts, Japanese manufacturers after World War II began to change the geo-
graphical conditions of the media economy. And this trend continues. The
People’s Republic of China with its hundreds of millions of potential media
users is entering the world market, at great speed and with enormous power—
and will change established hierarchies in the foreseeable future. Seoul and Sin-
gapore have only just begun to impact hegemonial conditions from the Far
Eastern periphery. Although many current software solutions are still marketed
lucratively by American corporations, they are no longer primarily developed
in the United States. Automobile production, energy, and heavy industry, the
pillars upon which Western Europe’s and the United States’s economic strength
developed and grew, are not suitable models for producing the highly ephemeral
products of the service industries. The media worlds of telematics have become
as ubiquitous as their designers are mobile and nomadic.

One conclusion of this quest through the deep time of seeing and hearing
using technical devices, with its additional focus on combining (ars combina-
toria), is to advocate a two-fold shift of geographic attention: from the North to
the South and from the West to the East. This shift has nothing to do with com-
mercial markets. Stated oversimplistically: both the philosophical and the
practical foundations for the construction of modern media worlds stem orig-
inally from the Far East, particularly ancient Chinese culture, and from regions
adjacent to the Mediterranean, such as Asia Minor, Greece, and Arab countries,
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including their outposts in southern and southwestern Europe. We have fol-
lowed and traced this movement broadly, for example, in the development of
optical concepts and artifacts. From roughly parallel beginnings in China, the
Greek islands, and Sicily via the reactivation and expansion of this branch of
knowledge by Arab researchers around the turn of the first millennium, these
activities intensified and gradually moved northwards. In early modern times,
the southern Italian city of Naples was an incubator for various attempts to in-
vestigate phenomena and acquire knowledge about them magically. Further
north, and to the northeast, Tuscan cities appeared on the scene and, before
the turn of the seventeenth century, the Prague of Rudolf II, as hubs of as-
tronomical, mathematical, and technical knowledge, with links to London,
Oxford, Cambridge in England, Paris, as well as Krakow in Poland. With the
Jesuit order’s network as intellectual avant-garde and the Vatican as supreme
authority, in the seventeenth century, Rome became the center where knowl-
edge acceptable to the Catholic Church about the new media worlds was col-
lected, analyzed, evaluated, and redisseminated worldwide. Rome and the
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Vatican reduced the South more and more to the level of the periphery. Cham-
pioning a different worldview and in competition with Rome, there emerged
Paris, with its Catholic minimalists and early rationalists of the Enlightenment;
the classical university towns Oxford and Cambridge; London; and the strong-
holds of liberal thinking in the Netherlands. Heretics fled from the persecution
of the Inquisition and left their mark on the places that gave them temporary
shelter. From this perspective, Electricorum by the Roman professor of rhetoric
Mazzolari, represents a brilliant highlight, but also the turning point that her-
alds the end of this geographic order. In his Latin hymn of 1767 to all things
electrical, Mazzolari recapitulates all that is known about this new realm, which
will be so fundamentally important to media, culminating in its reification in
his proposal for an electrical teletypewriter. However, the new protagonists 
in the poem now hail from other places: Dubrovnik, Philadelphia, Leyden.

At the turn of the eighteenth century, with Ritter, Chudy, and Purkynĕ, a
region comes increasingly to the fore, which until then had only attracted no-
tice when its outstanding teachers and scientists (who could afford it) moved to
the north Italian universities, Rome, or Paris to study and to teach: present-day
Poland, Hungary, and the Czech Republic, with their extremely checkered his-
tory of conquest and foreign domination. Scientists and engineers of this region

263

Conclusions

Figure 9.2 Cartography detail 1.



still went to study and teach in the academic centers of Austria, but also in-
creasingly to eastern German universities in Thuringia and Saxony: Dresden,
Halle, Jena, Leipzig. World War II and its aftermath resulted in a brutal caesura
whereby the links and lines to these places and archives in the East were inter-
rupted for decades. As though in defiance of this history, since the mid 1990s,
the media faculty at the Bauhaus University in Weimar, situated at the border
between eastern and western Germany, has developed into one of the country’s
most advanced institutes for teaching and research.

The breaks were even more profound for St. Petersburg, Russia’s former cen-
ter of science, technology, and art. They lasted for over eighty years and were of
a twofold nature: first, there was the rigorous political and ideological turn away
from everything that had to do with the West, and second, the geopolitical re-
orientation within Russia. Moscow became the center of political power and
thus also the focus of national and international attention. With the founding
of the Theremin Center more than ten years ago at the Moscow State Conserva-
tory, there is again a laboratory for experimenting and testing new forms of art
and media. It is named after the inventor of one of the first electronic musical
instruments, which is played without touching anything: moving the hand or
fingers between two electrodes influences electromagnetic waves. First demon-
strated in 1922 to Lenin at the Kremlin, the melodic instrument was invented
by the physicist and musician Lev Sergeivich Termen in 1920 in St. Petersburg,
while he was director of the Physics and Technical Institute there. Through
Brian Wilson’s legendary composition “Good Vibrations” for the Beach Boys,
the theremin’s strange wailing sounds have found a place in the history of pop
music. With his project Forgotten Future, the Theremin Center’s director Andrei
Smirnov has started to bring the power of these older inventions to the con-
temporary artistic game of creating technical illusions. Outstanding young
artists, such as Anna Kuleichov, combine in their work the aesthetic ideas of the
Russian kineticists, cubo-futurists, and suprematists with modern electronic
concept and performance art.

Familiar geography is gradually changing again, but not only as a result of
the new Moscow laboratory. In the years of perestroika, the nascent art scene in
St. Petersburg began to reforge intellectual links with the legacy of their city’s
techno-avant-garde of the 1920s. Housed in a vast building in a courtyard off
Pushkinskaya Street are the provocative “neoacademic” school, founded by the
eccentric artist Timur Novikov, and the Techno-Art Center. Directed by Alla
Mitrofanova and Irena Aktuganova, the Techno-Art Center realized media art
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projects in the 1990s in its Gallerie 21 under the most difficult infrastructural
conditions and cultivated debate. At the Budapest Academy of Arts, the Inter-
media section commenced work in the autumn of 1990, before the majority of
such academic initiatives in the West. In cooperation with the associated Cen-
ter for Communication and Culture, this institute has since achieved an inter-
national reputation for exceptional media projects. Miklos Peternàk, director of
both institutions, is untiring in his efforts to reestablish connections between
the new media worlds and technological and cultural gems from Hungarian and
Eastern European history. Excavating the Future was the title of a symposium or-
ganized in 2001 by various institutions in Prague, which focused on Jan Evan-
gelista Purkynĕ and his discoveries connected with technical envisioning. For
decades now, Jan Švankmajer’s brilliant animated films have ensured that
advanced media worlds remain connected with the deep time of the Prague
alchemists, magicians, and mannerists. Alice (1987), Faust (1994), and The Con-
spirators of Pleasure (1996) are but three masterpieces from the mundus animatus
of this Prague surrealist to whom, lamentably, German cinemas remain closed.11

In the 1970s, Poland already had its own school of video artists centered on the
film school in Lódz.12 Under the dictatorship of Jaruzelski, several of these
artists—like Zbigniew Rybczynski—emigrated to the West, where they en-
riched the experimental film scene as well as the commercial world of music
video. Others, like Josef Robakowski, elected to stay on and work in Poland
under politically and technically difficult conditions. In the 1990s, the Bien-
nale in Wrocl-aw established itself as an important nexus of East–West relations
in the art world of electronic media. WRO2000 took place in a building be-
longing to the old university whose tower once housed one of the first as-
tronomical observatories in Europe. The media activists of the Russian, Polish,
Czech, Slovenian, and Hungarian scenes are beginning to link up the most val-
uable elements of their archives and museums with advanced technical and
media know-how of the West or to develop them further independently.

At the end of the 1960s, two exhibitions took place almost simultaneously
with the objective, each in its own way, of investigating the interdependent re-
lations between science, technology, art, and media. At the New York Museum
of Modern Art, the Swedish curator Pontus Hultén organized The Machine, a ret-
rospective devoted to various avant-garde movements in the past age of mech-
anization. In a brief appendix, artists and engineers were invited to present
contemporary collaborations and experiments with electronic instruments and
computers. In the exhibition catalogue, which has a metal cover and weighs
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kilos, these electronic projects, described in blue print on white at the end, are
in danger of being overlooked.13 However, together with Jasia Reichardt’s less
spectacular exhibition at the London ICA (Institute of Contemporary Arts) in
1968, it was a beginning.14 Solving the title of Reichardt’s exhibition is a wel-
come gift for anarchaeology: Cybernetic Serendipity. Serendip is an old name for
Sri Lanka (Ceylon), and serendipity was coined by the English author Horace
Walpole after the title of a Venetian fairy tale, The Three Princes of Serendip, the
heroes of which “were always making discoveries, by accident and sagacity, of
things they were not in quest of.”15

These two exhibitions and their publications are now legendary, but most of
the pioneers of rudimentary digital graphics and computer-generated installa-
tions are nearly forgotten. The most ambitious project of this early period took
place three years later, in the Galerie Grada in Zagreb, Yugoslavia. Under the
title Dijalog sa strojem [Dialogue with the Machine], for the first time artists 
and scientists from eastern and western Europe, the United States, and Japan
met to discuss their approaches to computer-programmed art. Among others,
Marc Adrian from Vienna presented a program that he had developed in col-
laboration with Gottfried Schlemmer and Horst Wegschneider, a computer pro-
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grammer. A 162-II IBM computer was used to rearrange syntactically text frag-
ments taken at random from popular magazines. The texts, which were put to-
gether according to the rules of the program, were performed by three actors, a,
b, and c:

c: shouldn’t intersections fall in love? body-fresh telephone lines chat about heaven.

you must get this! but who really tells their child what this is: heaven? embarassments

liquidate tired stomachs or perhaps not?

a: drink embarassments! women discover independent tastes. martinis know no

boredom.

b: shouldn’t women fall in love? tongues cut budding intersections. what happened to

the prettiest cover girl in the Soviet zone?16

In Tuscany, northern Italy, the media theorist and activist Tommaso Tozzi
and the network-duo 0100101110101101.ORG are fighting a rather solitary
battle for greater integration of advanced technology into political and aca-
demic culture. In Venice, for decades Fabrizio Plessi has been building his lovely
baroque video sculptures. It is difficult to imagine that southern Italy will have
a renewed shift in that direction. The immediate reasons are severe economic
problems and poor infrastructure, but also that the most recent innovatory
thrusts in the area of media technology are the result of social and cultural pro-
cesses that are relatively alien to southern European societies. Work and play on
PC workstations hooked up to the Net are solitary pursuits and still dependent
to a large extent on enclosed architecture equipped with ports connecting it to
global data networks. Imaginary excursions in the World Wide Web still do not
hold a great attraction for members of societies whose culture is traditionally
oriented on the public sphere of streets and piazzas and oral communication.
The exception is the cell phone, which enables southern Europeans to practice
their favored form of exchange with others in a technically expanded form. In
South America, the situation is very different. Particularly in those countries
where the users of telecommunicative systems were subject to control under dic-
tatorships, such as Argentina or Brazil, the Internet has made considerable in-
roads into urban everyday life. In the more affluent districts of Buenos Aires or
São Paulo there are veritable supermarkets for accessing the World Wide Web.
These retailers of time provide the infrastructure and terminals, which the
customer uses to connect to the Internet. The customer pays for admittance just
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as for the fantasy-machine, cinema. Naples, one-time center of the magical re-
searchers of nature and inventors of fantastic media worlds, plays no role in
contemporary media geography. That which the Internet strives to deliver as a
simulation—multifarious identities, ordered and restricted as little as possible,
side by side and overlapping—is everyday reality in Naples, with all its in-
compatibilities, disasters, and surprise promises of pleasure. In this way, the city
of Porta retains the same status that it has had for many generations of intellec-
tuals: it is a place of desire and longing, particularly for those who hail from the
sleek and well-organized North. In Herbert Achternbusch’s film Das Andechser
Gefühl [The Andechs Feeling] (1974), the grammar school teacher (played by
the director) has just received the security of tenure from the Free State of
Bavaria. This achievement plunges him into depression and desperation. In-
stead of the usual family lunch, the kitchen is the scene of a violent quarrel
between him and his wife, in which his mistress is also involved. Attacked by
his wife with a huge carving knife, he sinks to the tiled floor at the feet of his
mistress and breathes his last with the words, “See Naples and die.” A priest,
who is also present (played by the film director and later director of the Berlin
Film and Television Academy, Reinhard Hauff ), is sent off shortly before this
into the garden.
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The most important precondition for guaranteeing the continued 
existence of relatively power-free spaces in media worlds is to refrain from

all claims to occupying the center.
In the deep time of media, two models can be distinguished that correspond to
the tensions, that Georges Bataille began describing in the 1930s in his pro-
posals for a general economy, written under the deep impression made by fas-
cism and Stalinism. An economy of adjusting and shaping that is committed to
the paradigm of productivity, which first culminated in the project of industrial
cinema and television and then, for the time being, in the postindustrial17 phe-
nomenon of the Internet, confronts an economy of friendship. The first model
serves to effectivize systems, to protect them, and to ward off attack by rival,
competing systems. The second has a subversive relationship to the first and is
a luxury. It requires no legitimation, just as pleasure and art require none. It
either develops and expands or it is nonexistent. It exists in and alongside the
hegemonial economy. Even in the media worlds that developed critically close
to the spheres of power—telecommunications and cryptography being cases in
point—this other economy was also present: inventive, ingenious, and imagi-
native. From Trithemius’s Polygraphia and Porta’s proposals for communicating
over distances to Kessler’s place-finder and Bozoli’s electrical teletypewriter, the
ideas were, down to the last detail, motivated by concern for the friend who was
obliged to remain in an inacessible place.

In the first half of the 1990s, the Internet enjoyed a short phase of euphoria.
Anyone with access to a computer and a telephone line could send and receive
messages that were largely uncensored. Political and artistic utopias of free ex-
change and freedom from the straitjackets of markets and power structures were
projected onto the new networks. From the outset, this young scene of interna-
tional NetWorkers did not accept the old boundaries of competing ideological
and political systems. Quite the contrary: a high priority of their activities was
to establish connections with the relatively few machines in eastern Europe via
the few lines that could be freely accessed. This effort was both an affirmation
and a test of the democratic potential that they presumed to be inherent in the
data networks, which in the meantime were being expanded and made acces-
sible to a mass public of users. The denizens of big cities in the countries where
political and economic change took place relatively peacefully, under the ban-
ner of the global marketplace, connected up most quickly with the market-
places in the West. For others—for example, in Albania or Kosovo—who were
suffering wars and persecution, these lines of communication were the only ones
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which censorship could not reach for the time being. In 1996, the Syndicate
Network came into being as “a translocal network that is based upon personal
relationships and a healthy mixture of disagreement, respect, and solidarity,
which characterizes all good friendships. . . . The Syndicate has its roots in the
tactical media associations linking individuals and groups on either side of
the Iron Curtain, through it and under it, far away from the eye of the mass
media.”18 These relations also became established ones. A highlight of the Syn-
dicate’s activities to date was the Deep Europe Workshop, which took place in 1997
in the Internet platform of the Documenta X exhibition in Kassel. In a forum
open to world opinion, fifteen syndicalists from various countries in eastern and
western Europe discussed their ideas for a central Europe linked through net-
works of mutual respect.

At the beginning of the 1990s, the subscene of media worlds connected
through networks, of which the Syndicate is but one example among many, un-
derwent a transformation process.19 The establishment of the World Wide Web
as a global provider of audiovisual services, which knows very well how to com-
mercialize anything that meets with massive interest among its users—includ-
ing services that are barely legal or blatantly illegal—led to justifiable doubts
about the existence of a highly intelligent lumpenproletariat. At the same time,
the activities of committed interest groups made an important contribution to
keeping open the option of a nonhierarchical public sphere of heterogeneous re-
lations, also with regard to technologically advanced media worlds. They have
not failed because theirs did not become the central model for the so-called in-
formation society. The economy of friendship is not amenable to generalization;
it develops in and laterally to established relations and, as a rule, it is of short
duration. It has to be set up time and again anew.

The problem with imagining media worlds that intervene, of analyzing
and developing them creatively, is not so much finding an appropriate
framework but rather allowing them to develop with and within time.

Photographs are flat surfaces showing a detail that contains visual information.
The monitor of a television, video, or computer has a standardized frame with a
ratio of 4:3 or 16:9; the cinema screen and electronic projection screen merely
expand the same ratios. When watching media constructs, we have become
used to viewing them as larger or smaller framed images. Particularly when the
frame is filled with something that claims artistic merit, the misconception has
arisen that all media productions that we can perceive audiovisually are pri-
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marily concerned with the production of images. Monitors embedded in sculp-
tures or piled up to form monuments in museums, with or without loudspeak-
ers, only deepen this misapprehension under which art critics and art historians
continue to labor. It was always difficult for them to get a handle on forms of
processual art praxis, such as the happening, performance, or action; these forms
of art eke out a very meager existence at the outer limits of their attention.

Literary studies, on the other hand, opened up to the aesthetic disciplines at
a much earlier date. Dramatic texts, phonetic poems, and oral lyric poetry are
all media forms that operate within time. At the former Institute for Language
in the Age of Technology in Berlin, as beginners we learned our theory from
Friedrich Knilli in his seminars on Gotthold Ephraim Lessing’s Laokoon. Among
other things, Knilli also introduced us to film and radio text analysis. Political
science, sociology, and psychology were other disciplines that were quick to
include individual media phenomena and structures as subjects of study, as were
physiology, physics, chemistry, and medicine. Media apparatus has accompa-
nied the experiments and studies of the latter since the founding of these disci-
plines.20 Mixing, linking, rhythm, frequency, assembly, processes, impacts, and
collisions are some of the basic modes that the sciences, which deal with bodies
of all kinds, operate with on a large and small scale.

For this reason music and sound plays a significant role in media archaeol-
ogy. Arts that operate with and through advanced technical media are arts of
time. This applies equally to producing the illusion of moving pictures with a
succession of still photographs or dynamic graphic structures. This story is told,
day in, day out, by established channels of distribution for industrial media
products. Yet images that appear to move are but one phenomenon among many
that the arts create in time. Robert Fludd studied the construction of harmo-
nious structures as well as arithmetic and meteorological processes. For Athana-
sius Kircher, composing and combining were artistic praxes that were just as
important as creating sensational visual effects. However, it was the physicist
and galvanist Ritter who really ushered in a paradigm shift, also for art theory,
when he crouched down to get a horizontal view of Chladni’s sound figures vi-
brating. Electricity breathed a new soul into the media worlds. From that point
onward, they could no longer be thought of exclusively in static terms; they be-
gan to dance, to oscillate, to vibrate, to come alive. At the same time, they en-
tered precarious territory, now operating in close proximity to the phenomena
from the “museum of sleep” (Robert Walser) that people call life. With his pro-
jections of the real outside world inside the artificial space of the camera obscura,
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Porta had already drawn attention to this dilemma. Henceforth, observers of
and participants in media events found themselves in a permanent reality test.
As various realities began to compete with each other for attention, the possi-
bilities of deriving enjoyment were enhanced, but insecurity also increased.
Which worlds should be considered true and which false? Perhaps Ritter sensed
the turbulence into which this question plunged thought and perception when
he defined the new praxis of art that was needed as physics. It is still not too late
to listen carefully to the oscillations emanating from his lecture, given over two
hundred years ago, which would help to prevent misunderstandings arising in
the academic disciplines concerned with aesthetic phenomena.

Media worlds that need electricity as energy are synonymous with artificially
created, processed, and rhythmic time. The nomadic existence of contemporary
alchemists working in the electronic arts has both logistical and economic
grounds: they go to the places that offer well-equipped laboratories for their ex-
periments and spaces of freedom where, for a time, they can install and present
their unstable or ephemeral works. A considerable number of the excellent first-
generation artists to engage with these rather unreliable techniques do not come
from a fine arts background. Nam June Paik began his career as a musician and
fluxus artist. Steina Vasulka is a fine violinist and gave many excellent concerts
before she turned to film, video, and combining violin-playing with electronic
image worlds. Among the many identities he has assumed, Peter Weibel per-
formed as a rock musician and continued to live out his identity as an action
artist at the same time he was director of leading media art institutions. Among
other activities, Alluquére Roseanne Stone worked on Jimi Hendrix’s stage
shows before she began performing media studies discourses. Perry Hoberman
constructed projections for Laurie Anderson’s multimedia shows before he be-
gan to build his own complex installations. Such artists have problems with the
traditional venues for exhibiting artworks—and galleries and museums have
difficulty with them—because their background is one of concert venues, clubs,
tours, and the street: not primarily the places where art is quietly comtemplated
and collected.

Kairos poetry in media worlds is potentially an efficacious tool against
expropriation of the moment.

Under the pseudonym Heinrich Regius, Max Horkheimer published his
Dämmerung: Notizen zu Deutschland [Twilight: Notes on Germany] in 1934. The
notes contain a short passage entitled “Time is Money.” Horkheimer remarks
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that this phrase raises the question of establishing a criterion for how much
money a certain amount of time is worth. He continues:

A worker who rents a car to get to work on time is stupid (viz. the cost of this means of

transport compared to his daily wage); an unemployed person with only five marks in

his pocket, who uses a car to save time is crazy; but someone from middle managment

will start to show lack of talent if he does not make his calls with a car. A minute in the

life of an unemployed person has a different value than a minute in the life of a manager.

Time is money—but what is the life-time of most people worth? If one is not bothered

by speaking in such platitudes, then time is not money—money is time, in the same

way as it is health, happiness, love, intelligence, honor, tranquillity. For it is a lie that

whoever has time also has money—just having time won’t get you any money; however,

the reverse is true.21

Against the background of an experience of time that flowed at a leisurely pace,
following the seasonal cycle of agricultural production, Aleksei Gastev made
the audacious suggestion more than eighty years ago that temporal perception
and praxis should be connected with the tempo of what he referred to as “ma-
chinism.” Gastev’s aim was not so much absolute acceleration but rather an al-
ternative structuring of time, which would make labor time more effective, and
thus save time. Linking this new time structure to mechanical apparatus on the
basis of a binary code of motions in the labor process was intended to eliminate,
or at least reduce to a minimum, frictions between biological and technical bod-
ies. Gastev hoped that machinism would result in a new and sovereign individ-
ual, that the conscious act of union with a completely different other would lead
to a new unity: the proletarian human machine or, what was the same from
Gastev’s perspective, the mechanical human. For the poet–industrial organizer,
this construction possessed both a utopian and an elitist nature. He knew that
it was impossible to achieve such a symbiosis as a permanent state and was rec-
onciled to the fact that only a few, highly qualified and flexible combinations of
manual and “mental” workers would actually get anywhere near this goal.

On the basis of the digital computer’s binary code, at the beginning of the
twenty-first century, information can now be billed to users per bit; it is imma-
terial whether the information comes in the form of numbers, images, texts, or
sounds. The basic digital unit is becoming a new abstract currency. As the
smallest techno-instant, it is the basis for calculating in an economy of provid-
ing services—services that take the form of producing symbols and programs,
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which prospectively include art that is realized exclusively within the frame-
work of media networks. The development of such modalities of invoicing plea-
sure/leisure and work-related services is concurrent with the peaking of a trend
in the mass media that Jean-François Lyotard described most aptly in one of his
early texts: “Our culture valorizes and stages the only performance that, in its
eyes, constitutes an event: the moment of exchange, the immediate and direct,
the block-buster, real time—this is the only kind of time that is alive and vivid
for our culture. One can name this instant, in which accumulated dead time
is realized, obscene.”22 Thus, the power of disposal over time, as the ability to
make decisions instantaneously, is under threat from two sides: from the ob-
scene, culture-industrial compression of life-time into a staged and acclaimed
“blockbuster hit,” and from the installation of a universal measure of time and
economy, which is indiscernible to human perception.

The temporal behavior of technical processes may be described as follows:
even the qualities that affect such processes from the outset, such as monitor-
ing, checking, and control, are time-dependent. They are re-formed by the tech-
nical process. On the output side of any machine-machine or human-machine
system, we find time-dependent qualities of experience. These may also be
called dynamic processes. The least that artists and engineers who engage with
such processes can do is to ensure that the re-formation, which takes place in the
course of the process, sets marked differences between the qualities operating on
the input and the qualities of experience operating on the output. This would
indeed be efficacious work on the interface; that is, its dramatization. Designed
or formed time must give back to people something of the time that life has
stolen from them. This is one of Jean-Luc Godard’s finest thoughts on cinema,
and it can also be expanded to include technical media worlds. If media activists
fail to effect this transformation, then processed time is wasted time. We should
not always be lagging behind the capabilities of machines.

“We wander around in circles and are consumed by fire”: this is how the sit-
uationist Guy Debord described the activity of “wandering about,” which he
considered the only dignified course to take, confronted by a society of the spec-
tacle.23 The first known devices for measuring time from ancient China were
square, oblong, or round metal reliefs with labyrinthine structures. In the de-
pressions, a powder was scattered that burned slowly. The burning powder in
the labyrinth marked the passing of time. Debord offered his body and imagi-
nation as material for measuring the passage of time during the period in which
he lived. What alternatives for time-conscious praxes are there to this situa-

274

Chapter 9



tionist, self-consuming identity? Theoretically, one possibility is to be fire, and
not burning powder. However, this position can be assumed only by those who
want to play God, for we are of a substance that time wears out. A course of ac-
tion that is open to us is to intervene in the rhythm of the fire’s burning and help
to organize its intervals. From this perspective, pro-active media policy would
mean committed action to preserve independent use of time and how it is orga-
nized. To be prepared and aware of the risk of loss and failure, in the sense of
Debord’s “consuming” and Bataille’s “expenditure,” are necessary caveats. Yet in
this case loss would not be a category of a fatalistic economy if one succeeds in
turning it into an enrichment for others. Otherwise, the act of consuming would
be religious, and expenditure ideological. Both positions have had horrendous
consequences in the recent past.

This expedition through the deep time of media-technological thinking and
operating has focused on protagonists from very different historical epochs and
configurations. They all contributed to the transformation process, whether by
condensing existing knowledge, adding to it, tweaking it in a different direc-
tion, or courageously opening up other, riskier pathways than those offered by
the established wisdom of the day. In an approximation of Hölderlin’s epithet
for Empedocles, they can be called Kairos-pilots. Each in his unique way has
demonstrated that the fortuitous moment does not exist to accomplish some-
thing for us, but that we must grasp the moment.

The Quay Brothers, who are originally from Philadelphia but live in London,
are directors of film and theater. Their special passion is giving a soul to lifeless
objects through cinematography’s tricks—that is, creating animation films.
With a unique poetic power, their films wander through forgotten and banished
places, often from eastern Europe. They collect and assemble old signs, dis-
carded objects, things that exhibit a resistance to the commonplace, rhythms
and melodies that seem to come from time dimensions to which we no longer
have access or on which we have closed the door. With consummate precision
and sensitivity, they animate their found material, combining it with the power
of imagination to create minimalistic orgies of momentary sensations. One of
their quests led them to Drohobycz. An early masterpiece is their Street of Croc-
odiles (1985), a willful filmic interpretation of Bruno Schulz’s short story of the
same name. The film is Kairos poetry par excellence. In the back rooms of the
shops in the Street of Crocodiles, where mannequins play out secret obsessions
and frenetic bustle reigns, a small boy searches for manufactured objects that
will satisfy his curiosity and desire to play. Rusty screws twist elegantly out of
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dusty floorboards of their own volition, scatter across the floor, and wind back
down again in different places. The boy halts one of the screws, twists it coun-
terclockwise out of the floor, and carefully adds it to a little pile of collected
things. A figure made of various metal parts with a dim light bulb for a head
rubs an iron plate, the bulb’s filament shines briefly, and the boy catches the
light in a pocket mirror and deflects the beam onto a mechanical monkey, who
rewards the boy with a furious, but very brief, roll on his drum. Later, the boy
is seen with the metal figure by his side. He takes it in his arms and pulls his
own little hat over its glass head.

Artistic praxis in media worlds is a matter of extravagant expenditure. 
Its privileged locations are not palaces but open laboratories.

Media art is a strange mixtum compositum. On the one side, the compound noun
denotes two things that are very close, rather obviously so. All art requires media
for it to be perceived by others. On the other hand, media art has been devel-
oped over recent decades to describe a specific concept of cultural praxis. From
this perspective, the mixtum compositum contains two elements that are far apart
and strives to fuse two different worlds into one. The origin of the compound
was strategic—not so much for media, but certainly for art. Similar to the terms
“film art” and “video art,” which preceded it, the prefix media was designed to
facilitate its delineation of new artistic praxes as opposed to traditional “old”
ones; its association with “art” staked its claim for tapping into historically de-
veloped markets, distribution channels, and discourses. The strategic concept
of “media art,” however, went even further. Since the mid 1980s at latest, the
prefix media could count on a high rate of acceptance, both politically and eco-
nomically. The designability of what would come in the future was securely tied
to the media. At the same time, this acceptance was one reason media art was
rejected more vehemently in the traditional institutions of art than previous
concepts involving other media.

In this compound, media stand for several paradigms where the connection
with art is not at all self-evident, including their remit of boundless popularity.
The technical media of the late nineteenth and twentieth centuries no longer
addressed the closed circles of social elites, but rather reached out to possible au-
diences that were nonspecific and unlimited socially, regionally, and nationally.
Telephone, telegraph, cinema, radio, television, videorecorder, CDs, and DVDs
developed as cultural technologies that could function worldwide. Their ten-
dency to cross all borders is inherent, a trend that telematic media enhanced still
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further. Their users no longer saw themselves primarily as spectators and lis-
teners but as participants in a global event, players in an interactive context,
which we have learned to call “communication.” In this, our world, we are con-
fronted not with individual technical artifacts, but with technical systems built
of multiple elements and, in the exact sense of the term, with technology.
Telematic communication is no longer a question of individual objects and
forms in which technology is articulated but a complex structure that includes
technical capabilities, the training of engineers and computer scientists, tech-
nology policy and economy, its social and cultural meanings, and, naturally, the
arts and sciences and their institutions. Technology is connected in a specific
way with what is called progress and, thus, also with power. At present, com-
puters and their worldwide networks are the focus of attention. Both the indi-
vidual machine for processing, storing, and sending data and its transnational
connections are systems for calculating. They are still systems in the mechani-
cal tradition although they operate with sophisticated electronics and pro-
grams. For a hallmark of mechanical systems is that the processes they run
must be capable of formalization—it is immaterial whether these are digital or
analogue.24 Art, too, has various dimensions that can be formalized. These can
be taught and learned; they can be expressed in language or in other systems of
ordered symbols; and they can be developed strategically and tested. In this
sense, one can speak of artistic experiment. Thus, one can also refer to a studio
with mainly technical equipment and focus as a laboratory. In a laboratory,
research, development, and tests are undertaken; results are discarded or gained.
Such work is connected with a peculiarity of artistic praxis, which it shares with
science and industry. The difference is that it possesses far greater significance
for art; indeed, for some it is the very essence of art: intuition, the specific way
of looking. It is inextricably linked with the most important source of energy
for artistic praxis, namely, the imagination.

Formalizability and computation on the one side, and intuition and imagi-
nation on the other, are the two poles of the mixtum compositum media art with
regard to the actions of the subject. To understand these poles as two ends of a
scale that can be played in both directions is an alternative to a dualistic view,
which is an easy option but also fatal, if one remains trapped within this kind
of thinking.

The spectrum of what is currently still referred to as media art is a training
ground for mixtures of the heterogeneous. It is, therefore, a chaotic space, if one
understands chaos to mean that dynamic linkage of multifarious25 elements,
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of chance and necessity, which is by nature opaque and out of which arise
phenomena and processes that we can understand. At least this is how the
chaos heuristicians from the fifth to the third century b.c.—Anaxagoras, Em-
pedocles, Democritus, and Epicurus—understood chaos. Why should we lag
behind them?

Artistic occupation of media worlds requires locations where chaos is under-
stood in this way. In these places the work of mixing and separation, dissecting
and combining, is viewed as work that is valuable and worthy of support. In
premodern Europe, such places were called alchemists’ laboratories. The only
people who could afford them were the rich nobility, queens and emperors, in
Prague or London, or under the control of the Vatican, in Rome. Irrespective of
their backgrounds, such patrons invited the most original minds so that they
might experience at close hand their work with the impossible. In the long way
from the division of the prima materia via various processes of mixing to the fi-
nal projection, the last step in the alchemical process where the base is trans-
formed into the noble was no less than the attempt to make the impossible more
possible. These places were not permanent or enduring; they were not installed
for posterity like the halls of the academies or universities. They were localities
of passage, of surprises, of new departures, of abrupt cessation, but they were
also havens. Yet, if the patron’s money ran out, or the sorcerers’ apprentices
proved to be mere charlatans or mountebanks, an ear might be cut off, or the al-
chemists might be thrown into a dungeon. If they were more fortunate, they
would be sent back onto the precarious highways where they would journey to
the next promising destination that might take them in.

The situation has changed for contemporary laboratories of experimental
research on media worlds in Cambridge, Berlin, Karlsruhe, or Cologne, in
Japan’s Ogaki-shi, Barcelona, Budapest, or Moscow, but the reasons they were
set up and expanded have not changed. Behind the modern, well-equipped
research-and-development facilities of today lies the hope of those who set them
up that the contemporary sorcerers’ apprentices, engineers, programmers, and
artists will succeed in turning the digital into gold. Once established, the in-
stitutions developed their own dynamic. The people who worked there were not
on the whole amenable to merely providing ergonomic designs for what the
politicians were fond of referring to as “the future of the information society.”
When the room for maneuvering is curtailed for everything that is unusual or
foreign, that is unwieldy and does not quite fit, then the attempt must be made
to confront what is possible with its own dimensions of impossibility to render
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the possible (or reality) more vital and worthy of investment. With the advent
of Web projects, exploration of new forms of cinematographic and video narra-
tives, the opening of experimental acoustic spaces, the shifted space of artistic
praxis and experience into the machines themselves—to the limits of physical
endurance—or the development of new apparatus for which there was no de-
mand and combinations of different performative forms for which there are no
stages as yet, the activists from the institutions entered into a relation of fric-
tion and tension with their intended assignment. Because an explicitly formu-
lated “mission statement” does not exist in most cases, they have freedom of
action. The experiment cannot really fail. The alchemists were well acquainted
with failure—not because they sought such experience for its own sake, but be-
cause, time and again, they embarked on projects that were of such significance
that there was honor in failure.

In the 1970s, a bizarre economy was described by the French painter Pierre
Klossowski, whose trilogy on the laws of hospitality also make him well known
as a philosophical author. The text, with a letter by Michel Foucault as an in-
troduction, was not published until 1994. In it, Klossowski proposes a possible
solution to the conflict inherent in the mixtum compositum media art. He turns
around the cultural pessimists’ lament about commercialization and the re-
sulting mechanization of the body, and declares the human body an object of
exchange, “live currency.” Liberated from the constraints of unwanted repro-
duction and the pressure to produce offspring, the body conceived of in this way
is free to become a supremely confident actor. Klossowski assigns a special role
to experiment in his economy. The manufacture of appliances is confronted reg-
ularly with its own “periodic infertility,” which “becomes more apparent be-
cause the accelerated tempo of manufacture perpetually forces prevention of
inefficiency (in the products) and this inevitably drives it in the direction of
wastage. The experiment, the precondition of which is efficiency, presupposes
the wasteful mistake. To explore in experiments what may result in profitable
production is geared to the elimination of infertility in the product but at the
price of wasting material and human labor (production costs).”26

This anarchaeological quest should also be understood as a plea for main-
taining and continuing the right of access to those places which offer hospital-
ity to experimenters and experiments, and for setting up more of them. Such
places are able to function not only because they have a generous host or patron,
for whom artistic waste is not synonymous with failure but a sign of indepen-
dence and strength. My plea also includes the type of guest: guests for whom
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artistic praxis with and in media worlds is more than a cleverly packaged affir-
mation of what we know already, what fills us with ennui, and what merely
serves indolence and to harmonize what is not yet harmonious. It is a plea for
guests who understand the invitation to experiment as a call to continue work-
ing on the impossibility of the perfect interface of Empedocles of Acragas. In
this sense, it is even meaningful to speak of the virtual world. The willingness
to engage in wasteful activity oneself is the least that this economy should
demand of its guests; such willingness is also the trick that makes it work.

Artistic praxis on the Internet is superfluous. Those who can afford this
superfluity earn their living offline or through a second nonartistic identity in
the form of productive work in the Net. The establishment of Linux, the free-
ware operating system that was conceived as an alternative to industrial
Microsoft, originally followed the logic of such an economy. The people who
worked on improving and updating the software for all Net users did this in
their spare time, parallel to their secure jobs as academics or well-paid pro-
grammers. For the generations of artists who exclusively realize their works as
processual, ephemeral media worlds, the situation has become increasingly nar-
rower toward the end of the last millennium. Olia Lialina from Moscow has a
background in journalism and experimental film. She could not make a living
from her sophisticated and committed work on the Net, although her art has
achieved recognition worldwide. The same applied to a host of other artists, in-
cluding her fellow-Russian Alexei Shulgin; Vuk Cosic from Belgrade; Know-
botic Research from Zürich; David Link from Cologne, inventor of the Poetry
Machine; or Texan science-fiction author Bruce Sterling, just to name a few ex-
amples. They all live at least double existences now, alternating between work
to earn their daily bread and artistic work on inventions to invigorate the inter-
national data networks of information and communication or for presentations
at art forums. Bruce Sterling summed up the situation at the beginning of the
new decade admirably during a discussion in Cologne in 2001: he would not
be able to invest the requisite time and energy in his Internet projects if his
internationally successful sci-fi books had not provided him with the financial
basis. As a further seriously wasteful activity, artistic praxis on the Net may have
a brilliant future.
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26. Ibid., p. 98; also see Wright 1995, pp. 230–231.

27. Democritus was a pupil of Leucippus and he fused Leucippus’s ideas with his own
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30. Lucretius, translated by William Ellery Leonard, http://classics.mit.edu/Carus/
nature_things.4.iv.html (7 February 2003).
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33. Schroedinger (1956) discusses this problem specifically by contrasting Democritus
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186 in Mansfeld 1996, vol. 2, p. 155.

Chapter 4

1. I am not referring here to the first edition of 1558 (Magia I) but to the greatly ex-
panded edition of 1589, which I cite in the following as Magia II. In della Porta’s works,
there are a number of different spellings of his name. Throughout, I use the same
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thirteen years later in Nola, also a town south of Naples. What Francis Yates writes of
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16. Clubb 1965, p. 8.

17. Schroedinger 1956, p. 44; see also Helden 2001, p. 1.
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18. From Belloni 1982 (p. 14), who refers here to the biographical notes by Porta’s first
biographer Pompeo Sarnelli (Porta 1677).

19. Porta 1611, p. 5.

20. Cf. Thorndike (1958), vol. 5, pp. 3f. The resultant neologisms, which are not found
in any dictionary, and many instances where he bends the rules of grammar make trans-
lating Porta’s works from the Latin a real adventure.

21. Kirchhoff 1980, p. 38f.

22. Grau 1988, p. 24.

23. Benjamin 1972, p. 314.

24. Cited in Belloni 1982, p. 18.

25. This idea is explained in the twenty-one chapters of the first edition of Magia natu-
ralis (1558), which consisted of only four books yet contains in rudimentary form the
entire spectrum of subjects on which Porta worked in the following decades. The first
book begins with the chapter “Quid sit magia naturalis” [What natural magic is], which
one could call the methodological part, and the last book is on optical phenomena. The
second deals with things biological, and the third with inorganic nature, particularly
alchemy/chemistry. The practice of dividing works into libri (books) at this time did not
indicate as a rule publication in separate volumes (tomi), but was the first main division
of a monograph after the title. The first edition of Magia naturalis was only 163 printed
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26. Porta 1558, n.p. Here again there is a striking link to Bruno, who, while Porta was
writing Magia II in Naples, was lecturing on natural magic at the newly founded
University of Helmstedt in Germany and also writing treatises on the subject. Bruno,
however, set the concept more within his systematic philosophical worldview of the in-
finity of the cosmos, which was rather alien to Porta. “For Bruno, ‘natural magic’ is not
so much a principle of effect as of understanding; a form of meditation and focus directed
toward mental perception of the ‘one,’ the ‘world-soul’ that imbues all things” (Kirch-
hoff 1980, p. 46).
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27. In 2002, the Biblioteca Nazionale Marciana Venezia and the Bibliotheca Philo-
sophica Hermetica Amsterdam began research to determine the influence of Hermes
Trismegistus on European thought; see Gilly and Heertum 2002.

28. However, more recent work on the life of Isaac Newton, for example, shows that the
first group also practiced the magic arts to a greater extent than is commonly known. It
is an aspect that historians of science have simply passed over (see White 1998, who gives
special attention to Newton’s relationship to alchemy).

29. For a fuller discussion of this topic, see Zielinski 1997b.

30. In the preface to his treatise on meteorology (1610), he calls them scienze fisiche.

31. It was only very much later that Pneumaticorum was recognized as an important pio-
neering work in the history of engineering; cf. Beck 1900, p. 254ff. On Heron, see the
translation by Woodcroft of 1851.

32. Cf. Beierwaltes 1978, p. 8f.

33. Porta 1586; here 1930 edition, p. 64.

34. De humana physiognomia is one of the most widely distributed of Porta’s works,
mostly due to the illustrations. The German edition of 1930 contains the illustrations
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36. Barthes 1978, p. 71f.

37. Zedler (1749, vol. 61, p. 642) calls this “Characteromantie.”

38. See von Samsonow 2001, p. 354.

39. Cf. Belloni 1982, p. 19.

40. On the relationship between Dee and Mercator, see Watelet 1994; on Dee in gen-
eral, Wooley 2001, Halliwell 1990, and the introductory essay by J. L. Heilbron in Dee
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1978; for Dee’s Monas Hieroglyphica see also the German translation of 1982. Reichert
(2001) is one of the few scholars with an excellent knowledge of Dee and his works. For
aspects of Dee in relation to media, see Zielinski and Huemer 1992.

41. Porta 1677.

42. On Campanella’s De ciuitate solis, see also the review in the journal Nachrichten von
einer Hallischen Bibliothek, part 44 (August 1751), p. 134f.

43. See especially the study by Clubb (1965). So far, Editione scientifiche has published
a volume of plays, which contains one entitled L’Ulisse (Porta 2000a).

44. Belloni 1982, p. 14.
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role for Dee, who referred to thaumaturgy as “a mathematical art” (Wooley 2001, p. 13).
René Fülöp-Miller, who in 1931 published a book on cinema as The Imagination Machine,
ran away from home at the age of fourteen because he wanted to write a book titled
“Thaumaturgy.”

46. Belloni 1982, p. 26.

47. Cf. Zielinski (1990, pp. 229–252) in the book by Decker and Weibel on this
subject.

48. For example, see <http://www.sancese.com/Cripto5.html> (Italian); Taes 2001
(French); and the seminar by Tiemann (2000) (German).

49. Cf. Benoît 1998, especially p. 329.

50. See Lippmann’s essay “Zur Geschichte des Alkohols und seines Namens” in Lipp-
mann 1913, vol. 2, p. 210.

51. See Belloni’s annotated edition of the Taumatologia manuscript in Belloni 1982,
n. 28.

52. Porta 1563, p. 1. Parentheses contain terms from the Latin original; the square
brackets are the author’s insertions for greater clarity.

53. Ibid., p. 2.
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54. Cf. the Latin title of Porta 1593a in the bibliography.

55. Cited according to Jutta Gsöl’s translation from Latin in Plötzeneder 1994, p. 42.
This letter by Porta is given by Athanasius Kircher in his treatise on magnetism (1654
edition of the book from 1641, p. 284).

56. Debord 1978, p. 25.

57. Beutelspacher 2001, p. 6, and Strasser 1988, p. 19. I found Strasser’s text on cryp-
tology in the sixteenth and seventeenth centuries to be the clearest and best researched.

58. Quotation from an anonymous translation cited in Strasser 1988, p. 29, who 
also discusses the further development of Trithemius’s substitution tables by Blaise de
Vigenère (p. 55).

59. Interestingly, for this Porta uses the letters of the Italian alphabet, that is, without
j, k, x, y, or w.

60. Künzel and Cornelius (1986) developed special computer software to test Llull’s
system. An outstanding contribution on “the Llullian art” is the study by Schmidt-
Biggemann (1983). For an excellent study in Catalan, see also Artau 1946.

61. A few years ago, David Link began working on generating texts for his Poetry
Machine with the Bible because it is an ideal example of complexity and, at the same
time, semantic retardation; cf. Link 2004.

62. Künzel and Cornelius 1986, p. 28.

63. See, for example, Miniati 1991, p. 8f.; Bini 1996, p. 86f.; and Watelet 1994, for
some magnificent later examples of paper volvelles dating from the 1540s.

64. Porta 1563, p. 70f.

65. See, for example, Bagrow 1951; Grosjean and Kinauer 1970.

66. The Nixdorf Museum’s forum in Paderborn has a goldsmith’s replica of one these
instruments of Porta (Beutelspacher 2001, p. 7).

67. “Sunglasses belong to the outfit of ‘the existentialists’ who see any human relation-
ship as a betrayal on principle” (Linke 2001, p. 35).
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68. The voluminous collection edited by Serres (1998) also treats optics only in the
form of insertions within other branches of the history of science. Cf. other standard
works by Mach (1921), Ronchi, and Wilde in the bibliography.

69. See the critique by Rybczynski 2000, pp. 357–366.

70. The expression originates from Simon (1992).

71. See the superb work by Baltrusaitis (1986), my reference is here the motto by
Raphael Miramis of 1582 (n.p., 6).

72. Porta 1558, book 4, p. 141.

73. Needham 1962; Hammond 1981, citation p. 1.

74. See the admirable work by Sabra (Ibn al-Haytham 1989) on the camera obscura, es-
pecially vol. 2, pp. xlix–li and liii. In Western literature, Ibn al-Haytham is often called
Alhazen (e.g., Wilde 1968); he lived and worked mainly in Egypt.

75. Needham 1962, p. 26 f; Graham and Sivin (1973) offer more detail.

76. Ibn al-Haytham 1989, vol. 2, pp. lviii–lix.

77. Bacon 1928 and 1998, Lindberg 1987, Wilde 1968, p. 85f. On Bacon’s conception
of science, see also Lindberg’s annotated selection of texts (Bacon 1998).

78. Cf. Ronchi 1897/1991, p. 39f., and the essay by Waterhouse (1902), which has an
extract from Maurolico’s Diaphaneon (published 1611 in Naples) in the appendix.

79. Porta 1558, book 4, p. 141f.

80. Ibid.

81. See Porta 1607, p. 962f.

82. See the excellent account in Mann 2000.

83. See Fülöp-Miller 1927, p. 493 f; Braunmühl 1891; for more details, Shea 1970.

84. Cf. Weigl 1990, p. 31.
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85. For a detailed description, see Zielinski 1989/1999.

86. For further details, see Ronchi 1897, p. 41f.; on Maurolico and Ibn al-Haytham,
p. 39. There is a good and concise account of the dispute over who actually invented the
telescope in Helden 1991, p. 64 f, with illustrations of some of the earliest instruments.

87. Gould 2001, p. 50.

88. Brecht 1967, p. 1246. In connection with Galilei’s rationalist conception of sensory
perception, Ginzburg (1995) draws attention to his severe problems with his own sen-
sory organs: the “contrast between the physicist Galilei, who was deaf and had lost his
sense of taste and smell as a result of his work [and was blind in both eyes as of 1637],
and a contemporary doctor, who ventured to make a diagnosis by putting his ear to
a wheezing chest, sniffed stools, and examined urine” could not have been greater
(p. 21). Like so many of the “magic” natural scientists of his era, Porta was also a prac-
ticing physician.

89. Porta 1558, book 4, chapter 10, p. 148; translation based on 1658 English edi-
tion Natural Magick, book 17, chapter 2, <http://members.tscnet.com/pages/omard1/
jportat3/html> (3 September 2002).

90. Björnbo and Vogl 1912; for the German translation of the “(Pseudo-)Euclidis,” see
p. 107 f, n. 107. The editors date the compilation as twelfth century (p. 155).

91. Porta 1558, book 4, chapter 10, p. 147; translation based on 1658 English edition
Natural Magick, book 17, chapter 2.

92. Ibid.; on Freud’s arrangement of mirors, see Weibel 1991. In connection with sim-
ulacra, in Lucretius’s De rerum natura (1973) there is a passage that is difficult to under-
stand in which he describes similar multiple reflections.

93. See, for example, the brilliant interview of László Beke and Miklós Peternàk with
Flusser, which took place in 1989 in Budapest, two years before his fatal accident on the
way back to France from Prague, which he had visited in 1991 for the first time since his
forced emigration. Several books that I used for this study, for example, by Bruno, Ba-
con, and Jakob Boehme, are from Flusser’s traveling library, in which there is a striking
selection of texts from so-called hard science and others belonging to the magical tradi-
tion. All publications are housed in the Vilém_Flusser_Archiv at the Academy for
Media Arts [Kunsthochschule für Medien] in Cologne, Germany.
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94. For a detailed discussion, see Belloni 1982, pp. 65–69.

95. This is the main title of Flusser’s book on “evolution to humanity” (1998).

96. Schroedinger 2004, p. 163.

97. Mach 1921, p. 19. With regard to the subject of his book, physical optics, Mach’s
research on Porta’s works is wretched. Not only does he refer solely to the first edition of
Magia naturalis—the sections on optics are greatly expanded in the second edition—he
makes no reference at all to Porta’s other works on this subject, not even to De refractione,
Porta’s special study on the techniques of vision. Incidentally, the German edition
(Nürnberg 1719) did not have the courage to take over the original title of Book 20 of
Magia II. It was translated as “Buch von allerley untereinander” (Book of all kinds of
things together). There has always been a strong fear of chaos in Germany.

98. Foucault 1978, p. 64.

99. Goethe 1885, vol. 10, pp. 412, 410.

Chapter 5

1. On tarantism in the Renaissance, see Tomlinson 1993, p. 157ff.; citation p. 169f.

2. However, Porta was evidently very interested in mechanical music devices, which is
articulated particularly in his book on engineering, Pneumaticorum, (1601, chap. 9 and
10., pp. 60–63). Here one finds sketches and descriptions of hydraulic organs, which are
only a little rougher in their execution than Kircher’s of fifty years later.

3. Silvia Parigi in (La) Magia naturale nel Rinascimento 1989, p. 102.

4. Beierwaltes 1978, p. 8.

5. Cf. Coudert 1978, p. 114.

6. Crombie 1959, vol. 2, p. 249.

7. The term “masterplan” is from Godwin (1979a, p. 93).

8. See Godwin 1979a, p. 12, for a list of these works.
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9. Schroedinger 1956, p. 48.

10. In a brilliant essay, the painter and theorist Marcel Bacic from Zagreb describes how
Gothic cathedral spires were built using this combination. In Beke and Peternàk 2000,
p. 253f.

11. Cited in Pauli 1952, p. 150.

12. I can give only a very brief outline here. Some opponents of the Pythagoreans, like
Didymos of Alexandria, also based their arguments primarily on mathematics but used
other divisions; for a summary, see Stauder 1999, p. 184f.

13. See the excellent essay on harmonics by Annie Bélis in Brunschwig and Lloyd 2001,
p. 297.

14. I quote Christopher Stembridge, an expert at playing and teaching these instru-
ments. From the cover notes to his CD: Consonanze Stravaganti. Musica Napoletana per
organo, cembalo e cembalo cromatico, Freiburger Musikforum: Ars Musici, 1997, p. 8.

15. According to Starke 1999, p. 88.

16. For example, when tuning or calculating C, if one takes eleven perfect fifths (2:3),
when one gets to the twelfth, also known as the tritonus or “Wolfsquinte,” one arrives at
a numerical relation of 177147:262144. If, then, the twelfth is tuned as a perfect fifth,
“one does not produce the note one started from, or its octave, but a note that is too high
by a ratio of 524288:531441” (Chladni 1827, p. 98). The division of an octave into in-
tervals (1:2) of twelve perfect fifths fails mathematically because of the problem that “it
is quite impossible that a power of 2 to a power of 3 can behave like 1:1 or 1:2.” “How-
ever, this serious shortcoming can be easily remedied by a deliberate and well-ordered
slight adjustment of the relations between them, which is called temperament . . .
i.e., . . . through equal distribution of the deviation among all fifths” (Chladni 1827,
p. 96ff.). In this connection, Mersenne speaks of the “cordiality of dissonances” (Ludwig
1935, p. 64).

17. See Ammann (1967), who refers in this context to the translation of Kepler’s most
famous work by M. Caspar.

18. See Röller 2002.
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19. Fludd’s first reply to “Kepplero” is found in vol. 2. of his work of 1619, consisting
of fifty-four large-format pages under the heading of “analytical discourse.” These two
citations follow the translation by Pauli 1952, p. 151 and 156.

20. Cf. Zebrowski 1999, particularly p. 104f.

21. Atmanspacher, Primas, and Wertenschlag-Birkhäuser (1995) locate in their re-
spective disciplines the debate between Kepler and Fludd in the long-standing dialogue
between the physicist Wolfgang Pauli and the psychoanalyst C. G. Jung on the signifi-
cance of archetypes (citation in Atmanspacher, Primas, Wertenschlag-Birkhäuser 1995,
p. 232).

22. Fludd 1617, p. 26f.

23. Cited in the Kircher biography by Schneider (1847, p. 599); see also Universale Bil-
dung 1981, p. 47.

24. Fletcher (1988, p. 179ff.) lists a total of thirty-two individual works. In the sec-
ondary literature, one often finds mention of a larger number, but this results from in-
cluding different editions of the same work and unpublished manuscripts, such as
Kircher’s treatise on mathematics of 1630. The manuscripts, which also comprise many
hundreds of pages, contain another twenty-three titles. Fletcher’s work is also the best
for researching the whereabouts of the works in German libraries. In the United States,
the best collection of Kircher’s works is held by the Stanford University library, where
the International Research Project on the Correspondence of Athanasius Kircher is di-
rected by Michael John Gorman and Nick Wilding. Their homepage is an excellent
resource for international research on Kircher: <www.stanford.edu/group/STS/gorman
/nuovepaginekircher>. For libraries in Italy that possess works by Kircher, see Lo Sardo
2001, p. 25ff.

25. See Hein 1993, who has investigated in great detail the printing and publishing
landscape around Kircher (for distribution specifically, see part B, chapter 9, p. 195f.).

26. Fülöp-Miller 1927, p. 103.

27. Ibid., 1927, p. 62 f; for Loyola’s biography, see the detailed study by Boehmer
(1941).

28. Fülöp-Miller 1927, p. 103.
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29. Lo Sardo (2001) discusses the power of the Jesuit network in connection with the
position of Rome in detail.

30. Kircher 1667; citation from the introduction to the 1979 reprint edition. For a de-
tailed review of China illustrata, see the journal Nachrichten von einer Hallischen Bibliothek
(August 1751), p. 146f.

31. Leinkauf 1993, p. 203.

32. Kircher 1650, vol. 1, p. 268.

33. On Leibniz and his conception of the art of combination, see Simonovits 1968,
p. 36f.

34. In this connection, see Coudert 1978.

35. Foucault 1974, p. 70.

36. Wessely 1981, p. 386.

37. Leinkauf 1993, p. 20.

38. Kircher 1650, vol. 1, p. 47. For a discussion of Kircher’s concept of music, see par-
ticularly Scharlau 1969; in this context, especially p. 82.

39. I should like to thank Friedrich Kittler for bringing this connection to my
attention.

40. Dee 1570/1975.

41. Kircher 1650, Liber X, vol. 2.

42. For a description, critique, and position of Kircher’s theory of music, see particu-
larly Scharlau 1969 and 1988 and his introduction to the reprint of Musurgia universalis
(Kircher 1650) in 1970; on the fugue, see Elson 1890, chapter 23, and Krehl 1908.

43. A CD of Bach’s Fantasie der Chromatik released in 1999 by Deutsche Harmonia
Mundi has Fludd’s well-tempered monochord on the front cover of the booklet.
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44. The Minims, Orde Minimorum Eremitarum, belonged to the Franciscan order. They
stood for religious minimalism and extreme erudition. On Mersenne, including in rela-
tion to Kircher, see Knobloch 1979, Ludwig 1935, and the biography of Descartes by
Specht 1998.

45. Kircher 1650, vol. 2, pp. 432–440.

46. The Spiritual Exercises of St. Ignatius of Loyola, translated from the autograph 
by Father Elder Mullan, S. J., <http://www.ccel.org/ccel/ignatius/exercises.html> 
(22 August 2004); see Loyola 1946 and Hocke 1957, p. 63.

47. Cf. Scharlau 1988, p. 57.

48. Kircher 1650, vol. 1, p. 564.

49. Scharlau 1988, p. 58, who cites here from a treatise by Pietro della Valle of 1640.

50. An exhibition in spring 2001, curated by Eugenio Lo Sardo, attempted to recon-
struct parts of the museum at the Palazzo Venezia in Rome (cf. Lo Sardo 2001). Giorgio
de Sepibus, who assisted Kircher in building the mechanical artifacts, compiled and
published a detailed catalogue of the exhibits (de Sepibus 1678).

51. Godwin 1988, p. 23.

52. Johnston 1973, p. 17f.

53. In Discipline and Punish: The Birth of the Prison (German edition: 1994, p. 259), Fou-
cault mentions that Bentham originally planned to install acoustic surveillance in the
cells of his prison but ultimately discarded the idea because the sound channel would
also have been open to the prison guards.

54. Ullmann (1978) provides a brief overview of Kircher’s conceptions of acoustics and
his contemporaries’ critique of them.

55. Translation of the “First Proposition” from the German edition of Phonurgia nova,
Kircher 1684, p. 4.

56. Kircher 1684, p. 102f.

57. Cf. Gould 1997, p. 37f.
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58. Wooley 2001, p. 15.

59. Schneider 1847, p. 602f.

60. Baur-Heinhold 1966, particularly p. 121f.

61. Fülöp-Miller 1927, p. 514.

62. Rainer Specht in his introduction to Descartes 1996, n. 18; on Descartes’s dioptrics,
see the exceptional essay by Authier 1998.

63. 1646 is the date usually cited in the literature as the publication date of the first edi-
tion. However, Salzburg University library possesses a copy of Ars magna lucis et umbrae
with a publication date of 1645.

64. Kestler 1680, book 3, p. 70ff. This is the book that Hocke, in his study on man-
nerism, insists was published in 1624. It also contains Kircher’s experiments with burn-
ing mirrors and pyrotechnics. (Kircher was allegedly a consummate pyrotechnist.)

65. On the iconography of Kircher’s works, cf. Lo Sardo 1999. Wessely 1981 provides
an informative study of the frontispiece to Musurgia universalis with numerous cross-
references to other copper plate engravings.

66. On the early history of the laterna magica, cf. Mannoni, Campagnoni, and Robin-
son 1996, pp. 40–63; Zielinski 1989/1999; on the individual protagonists, cf. Rob-
inson, Herbert, and Crangle 2001.

67. Kircher 1671, book 10, p. 768f.

68. Ibid., p. 769.

69. Kircher 1646, p. 782ff.

70. Schott 1671, p. 265.

71. Hocke 1959, p. 123. In Lo Sardo’s catalogue (2001, p. 253), Christina Caudito
refers to the apparatus as “il Proteo catottrico” (the catoptric Proteus).

72. Aristoteles 1961, p. 30.
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73. Kircher 1671, p. 785, fig. 1–3.

74. For a detailed account, see Baltrusaitis 1986, p. 21f.

75. Ibid., and Kircher 1671, p. 776.

76. Cf. Miniati 1991, p. 18.

77. Knobloch 1979, p. 266.

78. He terms these “musurgia mechanica”; Kircher 1650, vol. II, p. 185f.

79. On this subject, see the texts by Scharlau (1969 and 1988), Knobloch 1979
(p. 265f.), and the catalogue of the Kircher exhibition Vonderau Museum, Fulda (2003,
p. 50f.)

80. Kircher 1650, Book VIII, Part V, Chap. IV, p. 188f.

81. Cf. Scharlau 1969, p. 206f.

82. For a detailed account, see Dotzler 1996.

83. Leibniz, “Zur Geschichte der Konserven und des Fleischextraktes,” in Lippmann
1906, vol. 1, p. 343. First published in Chemiker-Zeitung, 1899, p. 449.

84. Universale Bildung im Barock 1981, p. 25.

85. See the pioneering study by Künzel (1989) as well as the later works Künzel co-
authored with Peter Bexte (1993 and 1996).

86. Schott 1664, pp. 478–499. Here, Kircher’s successor to the professorship of math-
ematics in Würzburg lists forty-three groups of words for his encryption method.

87. Coudert 1978, p. 91; also see Dotzler 1996, p. 157ff., and Umberto Eco’s short
essay in Lo Sardo 2001, p. 209–213.

88. Cf. Cram and Maat 1999; on Leibniz, see p. 1040f.

89. Francis Bacon, in The Two Books of the Proficience and the Advancement of Learning,
which appeared in 1626 in an expanded Latin version; cited here according to Aschoff
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1984, p. 95f. Strasser (1988, p. 88f.) also writes that Bacon developed this bilateral
alphabet as a young man in Paris.

90. Wilding, 2001, p. 93.

91. Kircher 1663, n.p. (p. 45).

92. Kircher calls this glossary epistoliographia pentaglossa (Kircher 1663, pp. 88–127).

93. Strasser 1988, p. 171.

94. For examples, see Kircher 1663, p. 132f.

95. See Strasser 1988, particularly p. 175.

96. “Gang” denotes here a loosely knit group with hidden connections, in the sense
used by Deleuze and Guattari (1992).

97. Kircher 1663, appendix, p. 6.

98. Ibid.

99. Ibid., p.22f.

100. Kircher 1671, p. 789.

101. Schneider 1847, p. 600. Fletcher 1988, p. 5.

102. [Kircher] 1901.

Chapter 6

1. The total number of pages is 288, some of which, however, are paginated incorrectly.
The printed text ends on page 188.

2. Yasmin Haskell has recently published a fine study on this type of literature (Haskell
2003). She also discusses Mazzolari’s Electricorum (p. 189f.), particularly the aspect of
the special character of the text; in this context, see also her short essay (Haskell 1999).
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3. Rudjer Josip Boskovic [Roger Joseph Boscovich] was born in Dubrovnik, Serbia,
which the Italians called Ragusa. He studied in Rome and became professor of mathe-
matics at the Collegium Romanum in 1740. He was one of the outstanding polymaths
in the Jesuit order and one of the most prominent theorists on issues of time and space
in physics and astronomy. For an introduction to Boskovic’s natural philosophy, see
Boscovich 1763.

4. Franklin’s text is available as a reprint, published in 1983; here cited after Teichmann
1996, p. 29.

5. Mazzolari [Parthenius] 1767, p. 193, footnote a. On Franklin’s electrical plates,
see, e.g., Carl 1871, p. 78 f, and in general the excellent study on electricity in the sev-
enteenth and eighteenth centuries by Heilbron (1979, part 4, The Age of Franklin,
p. 324f.).

6. Mazzolari 1767, pp. 32–35. The ellipses denote the position of footnotes in the
original.

7. Ibid., footnote a, p. 33f.

8. In his comprehensive study on the history of telecommunications, Aschoff (1974,
p. 31) mentions an even earlier idea of an anonymous Englishman in 1753 about whom
virtually nothing is known.

9. In Chardans’s Dictionnaire des trucs (1960), an amazing book from the publisher Jean-
Jacques Pauvert, there is a whole collection of such tricks.

10. Cf. Carl 1871, p. 3f. In the long Latin preliminaries to his book, it is indeed a sur-
prise to find that Gilbert actually uses the term “physiologia nova” (new physiology) for
his field of research.

11. Cf. Ullmann 1996, p. 2.

12. For a concise overview, see Teichmann 1996, p. 15f., who includes a useful bibli-
ography on various special fields of electricity.

13. See the collection compiled by Simmen 1967.
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14. Emil du Bois-Reymond succeeded in this in1842–1843; he was also one of the most
vociferous detractors of Johann Wilhelm Ritter’s work (see Schipperges’ afterword to the
facsimile edition of Ritter’s Fragmente 1969, p. 8f.)

15. Wetzels 1973, p. 20.

16. As cited in Lenning 1965, p. 119.

17. See the illuminating studies on early romanticism by Tatar (1971) and Wetzels
(1973); for the nineteenth century, see Asendorf 1984.

18. Wetzels 1973, p. 1.

19. Here I am indebted to the excellent biography by Richter (1988), which forms the
introduction to Ritter’s letters to Frommann (pp. 13–84).

20. Cited in Klickowstroem 1929, p. 73.

21. Cf. Richter 2000, p. 11.

22. The nineteenth-century reference work on the electromagnetic telegraph by
Schellen (1870) does not mention Ritter at all, not even in the long sections on
galvanism.

23. Ostwald’s address is published in Ritter 1810 [1984 ed., pp. 321–343]. In his
handbook on electrochemistry (1896), Ostwald describes Ritter’s research and experi-
ments in detail.

24. Richter 1988, p. 21.

25. Teichmann 1996, pp.48–52, citation p. 48.

26. Cited in Richter 1988, p. 74.

27. Ritter 1810/1984, p. 89.

28. Ostwald in Ritter 1810/1984, p. 328.

29. Ritter 1805, p. 40.
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30. Described meticulously in Annalen der Physik (Ritter 1801, pp. 447–484).

31. Ibid.; citation in Ritter 1805, p. 40.

32. Karl von Raumer, cited in Richter 1988, p. 71.

33. Published in the Fragments (Ritter 1810/1984, pp. 288–320, quotation p. 310).

34. I use this term here, first, because Ritter’s concept is remarkably similar to the neg-
ative anthropology that Vilém Flusser developed at the end of his life (see Kamper 1999),
which at the same time marks its reversal. Second, Ritter remained in close intellectual
contact with Schubert and knew of his project to write an anthropology of physica sacra.

35. Ritter 1810/1984, p. 256.

36. Ibid., p. 317f.; see also the inaugural thesis by Hartwig (1955), particularly
pp. 70–83.

37. Ritter 1810/1984, p. 258.

38. Ritter, Sept. 1803, p. 213f.

39. Ibid., p. 275.

40. Chladni came from a Hungarian family that was forced to emigrate under the reign
of the Hapsburgs. When he was only one year old, he was enrolled at the University of
Wittenberg where his father was the chancellor (Ullmann 1996, p. 9). Chladni died in
Breslau, not far from Ritter’s birthplace.

41. Ritter 1805, p. 33f.

42. Ritter wrote this text in 1805 as a reaction to the work of one of his closest friends,
the Danish physicist Hans Christian Ørsted, who at the time was investigating
Chladni’s figures and to whom Ritter was greatly indebted for his knowledge of
electromagnetism.

43. Democritus, cited in Mansfeld 1996, p. 289.

44. Cited in Rehm 1973, p. 206.
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45. Ritter 1810, item 360.

46. From the afterword by the editors of Ritter 1810, p. 356.

47. See Kittler 1996, p. 290. Additionally, the essay contains a very nice polemic on
Soemmering’s Organ der Seele (dedicated to Immanuel Kant)—cerebral fluid as the uni-
fying principle of the thinking organ.

48. Cf. Schipperges’s afterword to Ritter 1910, p. 6; on Soemmering and his telegraph,
see Feyerabend 1933, p. 11f.

49. See Aschoff 1974, p. 33f., who does not even acknowledge Ritter’s existence.

50. Feyerabend 1933, pp. 12, 19.

51. The sources for Chudy are very sparse and uncertain. Apart from Chudy’s own book
and the few brief remarks in Aschoff 1984 (pp. 203–206), I rely for the most part on a
work by Ede Lósy-Schmidt (1932), which is available only in Hungarian, but appears to
me to be a reliable source. Lósy-Schmidt was born in Tirgu Mures in Transylvania, stud-
ied engineering in Budapest and Darmstadt, and worked in Wrocl-aw, Katowice, and
Kraków as an engineer, mainly on the railways, before returning to Budapest. In addi-
tion to working as an engineer, as of 1918 he worked diligently on unearthing and
archiving source material relating to the Hungarian history of technology and built up
Hungary’s first museum of technology. In 1939 the museum moved to Kosice (which
today is in Slovakia), where it opened in 1943. Toward the end of the war, the collection
was destroyed (Élet és Tudomány Archívum nyitólap/SuliNet nyitólap, 2000). In a con-
versation with the author in 1997, the composer Mauricio Kagel, who lives in Cologne,
mentioned that several years ago he had seen the score of Chudy’s opera in an antiquar-
ian bookshop in Vienna, but at that time had not attached any importance to it.

52. Skupin 1986.

53. Chudy n.d. Lósy-Schmidt (1932) reconstructs the publication date of the brochure
as 1792; Aschoff (1984), on the other hand, gives 1796. This is certainly too late, for the
opera was performed in January 1796 and Chudy refers to it in the brochure’s intro-
duction as a vague idea (p. 3f.). Thus the text must have been published between 1792
and 1795.

54. Lósy-Schmidt 1932, p. 8.
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55. Lósy-Schmidt created some minimalistic music compositions from Chudy’s codes
to illustrate how they sound as music.

56. Chudy n.d., p. 12f.

57. Cited in Aschoff 1984, p. 96, who translated this passage of Bacon’s text of 1623
from the Latin into German. Here I follow Aschoff broadly, as my intention is not to
rewrite this subject but rather to offer an important additional aspect.

58. Aschoff 1984, p. 99f. quotation p. 100.

59. Ibid, p. 143; for further information on Hoffmann, see Wichert 1984. The refer-
ence here to the lottery is literal, as lotteries were already common in the eighteenth
century. With this suggestion, Hoffmann wanted to reduce the possibility of cheating.
Since he speaks of “dissemination” not “transmission,” of the information, he was likely
thinking of many recipients of his televisualisation of the lottery numbers (p. 90f.)

60. According to Aschoff’s calculation (1984, p. 163).

61. Ibid., p. 140f.

62. Über den Mechanismus der menschlichen Sprache nebst der Beschreibung der Sprachmaschine
[On the Mechanism of Human Language Including a Description of the Speech
Machine] was published in 1791 in Vienna; see also Simmen 1967, p. 56f.

63. Friedrich Cramer in Was heißt “wirklich”?, 2000, p. 82.

64. From the afterword of the editors of Ritter 1810/1984, p. 364.

65. Goethe 1885, vol. 10, p. 49f.

66. Ibn al-Haytham 1989, vol. 1, p. 51f.

67. In later, much less extreme experiments, both Gustav T. Fechner and Joseph A. F.
Plateau sustained severe damage to their eyes.

68. Wetzels 1973, citation p. 101; see also Ostwald in Ritter 1810/1984, p. 328.

69. The dissertation actually appeared in 1818, but bore the date of the following year.
Shortly after (1823), Purkynĕ published it again as the first part of his Beobachtungen und
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Versuche zur Physiologie der Sinne. Officials of the Hapsburg monarchy’s administration
germanized his name to Purkinje, the name under which he is known in the English-
speaking world and which is commonly found in archives.

70. Purkynĕ 1819, p. 10f.

71. Ibid., pp. 8, 5.

72. Müller 1826.

73. Rothschuh 1957, pp. 218, 220.

74. Ibid., p. 8.

75. Karger-Decker 1965, p. 174f.

76. Purkynĕ 1819, p. 7, 49.

77. This is not just a figure of speech: David Brewster’s study of the kaleidoscope was
published in the same year as Purkynĕ’s doctoral thesis. On this device, which makes
symmetrical images out of heterogeneous pieces of material, see also Arber 1960, p. 103.

78. Purkynĕ 1819, p. 29.

79. Ibid., p. 43f.

80. Purkynĕ1819, p. 161 f; emphasis mine. The arts scholar and curator Jaroslav Andel
from Prague has also drawn attention to this remarkable statement.

81. Ibid., p. 55f.

82. Purkynĕ 1825, p. 120f., citations pp. 124, 125.

83. Purkynĕ 1819, p. 166.

84. For a good overview, see Lindberg 1987.

85. See Zielinski 1989/1999, p. 45.

86. Purkynĕ 1819, p. 167f.
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87. Ibid, pp. 170, 173f. At this point, and only here, I should like to point out that,
with respect to Purkynĕ, Crary (1990) labors under considerable misapprehensions, due
partly to the fact that he is acquainted only with Purkynĕ’s work from secondary litera-
ture and third-hand sources, which he uses to illustrate his theses. Crary interprets the
vast scope of the phenomena investigated by Purkynĕ solely with reference to the after-
image (pp. 102–104), which only occupies a marginal position in Purkynĕ’s work. For
this discussion, and in general on Purkynĕ’s work, see Andel 2000, particularly p. 336.

88. Now in print again: see Goethe 1997.

89. Cf. Karger-Decker 1965, p. 190f.

90. Purkynĕ n.d., p. 117.

91. Cf. Exner 1919, p. 1, and Hoskovec 2000, p. 33.

92. Cf. Sacks 1997, p. 144.

93. See Ginzburg 1995, p. 35.

Chapter 7

1. Lombroso 1896, first published by Meckelenburg in Berlin, 1887.

2. For an excellent overview, see Rheinberger and Hagner (1993) on the “Experimen-
talisierung des Lebens” [Experimentalization of Life]. On the history of physiological
concepts, see Rothschuh 1957.

3. Cited in Timothy Lenoir’s essay in Rothschuh 1957, p. 53.

4. See Leps 1992, p. 23f.

5. Gilman 1977, p. 6.

6. For the biographical details of Lombroso’s life I rely on Kurella 1910, Simson 1960
(here p. 155), and Colombo’s excellent “Cronologia Lombrosiana” in Colombo 1975,
pp. 41–53.

7. Kurella (1910, p. 13) thinks that the family’s name was originally Lumbroso and
that their ancestors were Spanish Jews who were forced to flee to North Africa (lumbroso

310

Notes to Pages 200–208



in Spanish means “bright, luminous”). Lombroso’s mother’s maiden name was Zefora
Levi.

8. Simson 1960, p. 156.

9. See also Leps 1992, p. 60f.

10. Irrenanstalt is what the Austrian state called mental institutions in Italy. Cf. “Unter-
halt der Irren in den Irrenanstalten den lombardisch-venetianischen Staaten,” Medicin-
ischen Jahrbücher des kaiserl. königl. österr. Staates [Medical Yearbooks of the Imperial
Austrian State], 6 vols. (1821), vol. 4, p. 6f.

11. Translated from the German edition: Lombroso 1887, p. 3. The English transla-
tion, entitled The Man of Genius, was published in 1891 in London by W. Scott and in
New York by C. Scribner’s Sons.

12. Lombroso 1887, p. 4.

13. Lombroso 1894c, p. 15f.

14. Lombroso 1894b, part I, see particularly chapter 2, p. 35f.

15. Lombroso and Laschi 1891, vol. 1, p. vi.

16. Gli anarchici [The Anarchists] was originally published in Bologna 1894. It has
been translated into French (Lombroso 1896).

17. Both Bataille and d’Espezel worked as librarians in the Cabinet des Médailles of the
National Library in Paris.

18. Lombroso also wrote a lengthy treatise on graphology, which is undated. The copy
I used has a sticker marked “Ex Libris Jonas Cohn” that shows fragments of an antique
sculpture and the motto “Das Alte, Wahre, faß es an” [The old, the true, take hold of it].

19. Lombroso’s enormous influence was not confined to the standard literature on
Kriminalität und abweichendes Verhalten [Criminality and Deviant Behavior] (e.g., Hans
Joachim Schneider 1983). His publications and ideas affected innumerable publications
on pathology in the wide area of research from criminal to sexual deviations. An extreme
example is the work of Erich Wulffen, department head of a section of the Saxony Min-
istry of Justice, particularly his Psychologie des Verbrechers [Psychology of a Criminal],
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2 vols., (Berlin: P. Langenscheidt, 1922); “Der Sexualverbrecher: Ein Handbuch für Ju-
risten, Verwaltungsbeamte und Ärzte” [The Sexual Offender: A Handbook for Jurists,
Administrators, and Doctors] (Berlin: P. Langenscheidt, 1923); “Das Weib als Sexual-
verbrecherin: Ein Handbuch für Juristen, Polizei- und Strafvollzugsbeamte, Ärzte und
Laienrichter” [The Woman as Sexual Offender: A Handbook for Jurists, Police and
Prison Officials, Doctors and Lay Judges]. (Berlin: P. Langenscheidt, 1925). (All titles
appeared in the book series Enzyklopädie der modernen Kriminalistik). A director of the
police records department at the police headquarters in Berlin, Hans Schickert, based
his criminal psychological study on both Lombroso and Wulffen: Das Weib als Ver-
brecherin und Anstifterin [The Woman as a Criminal and Instigator] (Bonn: A. Marcus
& E. Weber, 1919).

20. Cf. Broeckmann 1995/1996, chapter 4, “Criminal Anthropology: A Semiology of
Indexicality.”

21. Peter Strasser 1984, p. 7; see also his essay in the catalogue of the 1994 Paris exhi-
bition L’âme au corps [The Soul in the Body]: “Cesare Lombroso: L’homme délinquant
ou la bête sauvage au naturel” (p. 352f.), which is a reprint and first appeared in the
catalogue edited by Clair, Pichler, and Pircher (1989).

22. For a detailed account, particularly with reference to England, see Leps 1992,
p. 17f.

23. Strasser 1984, p. 13, whose arguments I follow here.

24. Broeckmann 1995/1996, chapter 4 discusses the three congresses at length and
particularly the significance accorded to photography.

25. Lombroso 1899/1983.

26. His collection of skulls, photographs, tattooed skin, conserved body parts, grapho-
logical documents, etc., provided the basis for the Museo di Antropologia Criminale di
Cesare Lombroso in Turin, which unfortunately closed several years ago (see Colombo
1975). A few exhibits are on show in the Museo Criminologico in Via del Gonfalone in
Rome, where Lombroso is still prominently presented as the father of criminal anthro-
pology, in close spatial proximity to Gramsci, and with the same amount of interest as
that devoted to the Red Brigades. The Museum of Anthropology in Florence also pos-
sesses a few small parts of his collection.

27. Lombroso 1894, p. 174.
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28. See the excellent essay “The Criminal as Nature’s Mistake, or the Ape in Some of
Us” in Gould 1977, and also Gould 1984, pp. 122–143.

29. Quoted in Strasser 1984, p. 41.

30. This proposition, an extension of Foucault’s argumentation, is endorsed by the
studies of Strasser, Leps, and Broeckmann.

31. The study edited by Schneider (1983) discusses Lombroso’s approach in a
science-historical context and its proximity to Freud’s explanation of crime as “Rück-
schlagsphänomen auf onto- oder phylogenetische psychische Entwicklungsstufen”
[phenomenon of a throwback to onto- or phylogenetic stages of mental development]
(vol. 1, p. 106).

32. I use the German translation of 1894, p. iii. The German title is Das Weib als Ver-
brecherin und Prostituirte [Woman as a Criminal and a Prostitute], and the edition pub-
lished in Hamburg has a title page with an ornament of thorns from which hang heavy
iron chains with handcuffs.

33. This conclusion does not stop Lombroso and Ferrero from including detailed case
studies, very similar in presentation to Krafft-Ebing’s Psychopathia sexualis, in order to
describe perverse acts and behavior.

34. Lombroso and Laschi 1891, vol. 1, p. 222. In Genie und Irrsinn [Genius and Mad-
ness] Lombroso states the connection with inferiority in a slightly different way: “If we
seek to penetrate deeper into the nature of genius with the help of autobiographies
and our observations to achieve clarity about what it is that separates the genius from
common people, we shall find that this almost always lies in greater or lesser sensitivity,
which in the case of a genius can reach pathological proportions” ([1887], p. 19).

35. All citations from Lombroso and Ferrero 1894, p. vi.

36. Lombroso in the preface, ibid., p. vii.

37. Ibid.

38. Using statistics, Galton investigated whether members of the royal family men-
tioned in weekly prayers lived longer on average (Draaisma 2000, p. 69). On Galton, see
also Gould 1987, p. 75f.
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39. Lombroso 1887, p. 23.

40. Lombroso and Laschi 1891, vol. 2, plates V–VI, Figs. 1–6.

41. Ibid., vol. 1, diagram II, p. 156f. “Orographic” relates to mountains and things
associated with or induced by their presence.

42. Ibid., vol. 1, p. 47f.

43. Kurella 1910, p. 2.

44. Lombroso 1887, p. 23.

45. Ibid., p. 22.

46. From Lombroso’s text “L’ influenza della civiltà e dell’ occasione sul genio” of 1883,
cited in Kurella 1910, p. 86.

47. Thanks to an initiative of the Cinématheque in Prague, a restored copy was screened
in December 2001 during a symposium that paid tribute to Jan Evangelista Purkynĕ.

Chapter 8

1. Cited in Johansson 1983, p. 26.

2. My sources here are the Ph.D. thesis by Johansson (in English) and several original
texts in Russian from various archives in St. Petersburg and Moscow. Biographical de-
tails are given in Baumgarten 1924; the introduction in Gastev 1966, which gives the
date of his death as early as 1938; Hielscher 1978, p. 247; Traub 1976; and Köster’s
afterword in Gastev 1999.

3. Cited in Hielscher 1978, p. 247.

4. Cited in Traub 1976, p. 151.

5. Johansson 1983, pp. 67, 69, 68, 71.

6. Gastev 1966, chapter on “How One Should Work.”
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7. Gastev 1923/1978, p. 238.

8. The tenor is here very reminiscent of Gustav T. Fechner, a cofounder of psycho-
physics. In a short work entitled Über das höchste Gut (1923), he celebrates the synthesis
of desire and discipline as the ultimate.

9. Translated into English from the German (Köster 1999), n.p.; Johansson (1983) also
includes many citations of other Gastev poems translated into English.

10. Quoted in Johansson 1983, p. 101.

11. In 1939, Witkiewicz committed suicide in Poland, in the tiny part of that country
not yet occupied by either the Nazis or the Russians, as he testified on paper. On Wit-
kiewicz, see Harten and Stanislawski 1980, pp. 30–86.

12. Akademie der Künste 1983, p. 53. The following citations from the opera are also
from this catalogue.

13. See Malevich 1962.

14. Cited in Hielscher 1978, p. 234.

15. Cf. the excellent study on the “fourth dimension” by Henderson 1983, here espe-
cially p. 3f.

16. Grau 1988, p. 129.

17. Ullmann 1996, p. 49.

18. Cf. the essay by Gellius N. Povarov in Trogemann, Nitussou, and Ernst 2001,
pp. 47–50. In addition, the book’s introduction is useful for the history of mathematics,
computer science, and calculating machines in Russia.

19. Lévy 1998, p. 911f.

20. For details, see Zielinski 1989/1999.

21. See “Der Rosingsche Fernseher,” Zeitschrift für Schwachstromtechnik, no. 7 (1911),
p. 172f.; Ruhmer 1911; Abramson 1981. In 1998, Maria Barth did some research on
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my behalf on Rosing in the St. Petersburg archives. The information I cite here is taken
from her unpublished report, which is based on a number of original Russian sources.
A particularly rich source of information for her is an essay by A. P. Kupaygorod-
skaya, “Boris L. Rosing (1869–1933): The Final Years,” published in the anthology Out-
standing Figures of Russian Science in the Nineteenth and Twentieth Centuries: Historic Essays,
vol. 3, St. Petersburg 1996, pp. 73–95 (in Russian).

22. Cf. Abramson 1981, p. 579f.

23. See the introduction to the German edition of Taylor 1913, by Rudolf Roesler,
p. xii.

24. Citation from the 1911 original, available on the Web courtesy of Eric Eldred
(<http://melbecon.unimelb.edu.au/het/taylor/sciman.htm> [September 14, 2004]).

25. Taylor 1913, p. 5f.

26. Fülöp-Miller 1926, p. 283.

27. Gastev 1923/1978, p. 237.

28. Lenin 1961, p. 145.

29. Baumgarten 1924, p. 3.

30. Ibid., pp. 112, 115.

31. Gastev cited in Fülöp-Miller 1926, p. 287.

32. Fülöp-Miller 1934, p. 343.

33. Ibid., p. 276.

34. Cited in Baumgarten 1924, p. 111f.

35. Meyerhold, cited in Bochow 1997, p. 65.

36. See the excellent essay by Chadarevian (1993) on this concept and field of research.

37. Braune and Fischer 1892, p. 409.
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38. The text was completed in October 1894 and published by Hirzel in Leipzig in
early 1895.

39. Braune and Fischer (1895) describe the practical difficulties they encountered in the
course of these experiments, but also how much they enjoyed themselves. For example,
lacking a room at their disposal that could be darkened sufficiently during the daytime,
they did all their experiments at night. Because they were interested in taking shots of
locomotion that was as relaxed and “natural” as possible, the test persons had to make
trial “walks” to get accustomed to the electrical-mechanical corset: “We had the addi-
tional pleasure of following all phases of the entire movement process directly with the
naked eye” (1895, p. 183).

40. Tramm 1921, p. 86f.

41. Bücher 1899, p. 358.

42. This is the title of a paper by Konstantin Sotonin from the University of Kazan, a
collaborator of the scientists in St. Petersburg. See also Mitrofanova 2000, p. 180, whom
I asked to research the early neurophysiological scene in St. Petersburg; this publication
is a summary of her results.

43. Music for the Mozart Effect is the title of a series of CDs that some seventy-five years
later, utilizes the findings of such research commercially on a large scale. Fragments of
musical compositions, particularly early Mozart pieces, are arranged in therapeutic
sound packages, such as “Strengthen the Mind” or “Unlock the Creative Spirit,” and
marketed worldwide.

44. Mitrofanova 2000, p. 175.

45. Etkind 1996, p. 143.

Conclusions

1. This is the title of a legendary book by Gene Youngblood (1970) from the early years
of using computers artistically in cinema.

2. Schulz in a letter to Stanislav Ignacy Witkiewicz, in Schulz 1992, vol. 2, p. 92.

3. The correspondence is published in Schulz 1967.
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4. All quotations in Schulz 1967, pp. 17–24.

5. In 2001, the writer Christian Geissler discovered in Drohobycz the remains of the
murals that Schulz had painted in the nursery of the Gestapo officer’s son. Through this
spectacular find’s being made public, something again became topical and relevant that
had remained buried under decades of suppression and oblivion. Through the Droho-
bycz of Bruno Schulz run lines connecting it with the wide world of art, science, and the
media. The poet Geissler from the far north of Germany is one among many: the film-
maker Peter Lilienthal also drew inspiration from Schulz, as did the art theorist John
Berger and the film directors The Quay Brothers. In 2002, Christian Geissler’s son Ben-
jamin brought out an exciting documentary film, Bilder finden [Finding Pictures], which
also provides a profound portrait of Schulz. The film’s premiere was at the Center for
Jewish History in New York.

6. This is also the position of Lynn Thorndike. Cassirer refers here to the work of James
George Frazer in the early twentieth century, first published as The Golden Bough in
1922.

7. In Cassirer 1985, p. 31.

8. Ibid.

9. The first essay on this subject is Röller and Zielinski 2001, pp. 282–286.

10. For further details, see Zielinski 2001a, pp. 8–27.

11. On the art of Jan and Eva Švankmajer, see the excellent Švankmajer Catalogue
1998.

12. See Milev 1993 on the development of video in eastern Europe.

13. Hultén 1968.

14. The publication that treats some of the works from the exhibition appeared three
years later: Reichardt 1971.

15. See the Oxford English Dictionary for the British origin of the word. The tale Pere-
grinaggio di tre giovani, figliuoli del re di Serendippo originated in sixteenth-century Venice
but clearly is strongly influenced by Arab and Persian sources.
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16. Marc Adrian, “syspot,” in Kelemen and Putar 1971, p. 167.

17. Postindustrial is not intended here to mean “the time after,” because, obviously, in-
dustry is still central. I use the term in the sense that Jean-Luc Godard employs it, re-
ferring to the hegemony of the post offices and telecommunications over the distribution
of images and sound in Europe after World War II.

18. See the essay by Andreas Broeckmann, “Gesichtswechsel oder: Protobalkanische
Entidentifizierungen,” in Kovats 2000, pp. 364–372, citation p. 368.

19. nettime 1997 provides a useful overview.

20. A striking aspect about the deep time of media is the high number of professional
physicians. To my knowledge, no one has yet written a history of the reciprocal rela-
tionships beween media and medicine.

21. Horkheimer 1934, p. 28.

22. Lyotard 1987, p. 40.

23. Debord 1978. The citation is also the title of Debord’s last film before his cine-
matographic last will, which was completed after his death (see Debord 1985).

24. For an excellent overview, see Taube 1966.

25. In German, Manchfaltigem. Lorenz Oken (1843) used this delightful word to refer
to things of different kinds.

26. Klossowski 1998, p. 10f.
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