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Rudolf Pfenninger and
the Archaeology of Synthetic Sound
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4.014 Th e gramophone record, the musical idea, the written notes, the sound waves, 
all stand in the same internal representational relationship to one another that obtains 
between language and the world.

—Ludwig Wittgenstein, Tractatus logico-philosophicus (1921)

“All-of-a-tremble”: Th e Birth of Robotic Speech

On February 16, 1931, the New York Times ran a story on a curious development that had just 
taken place in England: “Synthetic Speech Demonstrated in London: Engineer Creates Voice 
which Never Existed” read the headline.1 Th e day before, so the article began, “a robot voice spoke 
for the fi rst time in a darkened room in London . . . uttering words which had never passed hu-
man lips.” According to the accounts of this event in numerous European papers, a young British 
physicist named E.A. Humphries was working as a sound engineer for the British International 
Film Co. when the studio ran into a serious problem. A synchronized sound fi lm (then still quite 
a novelty) starring Constance Bennett had just been completed in which the name of a rather un-
savory criminal character happened to be the same as that of a certain aristocratic British family. 
Th is noble clan was either unable or unwilling to countenance the irreducible—even if seemingly 
paradoxical—polysemy of the proper name (so powerful, perhaps, was the new experience of hear-
ing it actually uttered in the cinema) and threatened a libel suit if “their” name was not excised. 
As the fi lm had already been shot, however, eliminating it would have involved huge reshooting 
costs and equally expensive production delays. Consequently, the producers supposedly decided 
to explore an innovative alternative: unable to get their star back into the studio to simply rerecord 
and postsynchronize an alternative moniker—the journalistic accounts are uniformly vague as to 
why—a print of the fi lm was given instead to Humphries, who used his extensive experience as an 
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46 • THOMAS Y. LEVIN

acoustic engineer to make the necessary changes to the soundtrack by hand, substituting in each 
case an alternative name in Bennett’s “own” voice. 

Th is curious artisanal intervention had become possible because the fi rst widely adopted 
syn chronized sound-on-fi lm system—developed and marketed by the Tri-Ergon and the Tobis-
Klangfi lm concerns—was an optical recording process. Unlike the earlier Vitaphone system that 
employed a separate, synchronized soundtrack on phonograph discs, the new optical recording 
technology translated sound waves via the microphone and a photosensitive selenium cell into 
patterns of light that were captured photochemically as tiny graphic traces on a small strip that ran 
parallel to the celluloid fi lm images.2 “In order to create a synthetic voice,” so Humphries explains, 
“I had to analyze the sounds I was required to reproduce one by one from the sound tracks of real 
voices”; having established which wave patterns belonged to which sounds—that is, the graphic 
sound signatures of all the required phonetic components—Humphries proceeded to combine them 
into the desired new sequence and then, using a magnifying glass, painstakingly draw them onto a 
long cardboard strip. Aft er one hundred hours of work this sequence of graphic sound curves was 
photographed such that it could function as part of the optical fi lm soundtrack and indeed, when 
played back on a “talkie” projector, according to the journalist who witnessed the demonstration, 
“slowly and distinctly, with an impeccable English accent, it spoke: ‘All-of-a-tremble,’ it said. Th at 

Figure 3.1 Rudolf Pfenninger in 
his laboratory with hand-drawn 
sound strips, 1932. Reproduced 
by permission of the Pfenninger 
Archive, Munich.
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was all.” But these words—wonderful in their overdetermined thematization of the shiver that 
their status as unheimlich synthetic speech would provoke—were in a sense more than enough: 
the idea of a synthetic sound, of a sonic event whose origin was no longer a sounding instrument 
or human voice, but a graphic trace, had been conclusively transformed from an elusive theoretical 
fantasy dating back at least as far as Wolfgang von Kempelen’s Sprachmaschine of 1791,3 into what 
was now a technical reality. 

News of the robotic utterance, of the unhuman voice, was reported widely and excitedly in the 
international press, betraying a nervous fascination whose theoretical stakes would only become 
intelligible decades later in the poststructuralist discussion of phonocentrism, of the long-standing 
opposition of the supposed “presence” of the voice as a guarantor of a speaker’s meaning with the 
“fallible” and problematically “absent” status of the subject (and the resulting semantic instability) 
in writing. Indeed, much like the Derridian recasting of that seeming opposition that reveals writing 
as the very condition of possibility of speech (and, in turn, of the fullness, stability, and “presence” 
of the meaning subject), so too does the specter of a synthetic voice, of the technogrammatologics 
of Humphries’s demonstration of a speaking produced not by a human agent but by a process of 
analysis and synthesis of acoustic data—literally by an act of inscription—profoundly change the 
very status of voice as such. Th is proleptic technological articulation of the “linguistic turn,” this 
production of a voice by graphic means, was itself, however, the product of a long-standing proj-
ect whose most recent chapter had been the invention of the phonograph and gramophone. Th is 
writing (grame) of sound (phone) had already eff ected a crucial dissociation, eff ectively making 
possible, through the recording and subsequent playback of the voice, the separation of speech 
from the seeming presence of utterance. Once, thanks to the phonograph, one’s voice can resound 
even when one is absent—indeed even aft er one is dead—then voice is, as Friedrich Kittler put it 
so aptly, “posthum schon zu Lebzeiten” (posthumous already during [its] lifetime),4 which is to say 
already of the order of writing, because to write, as Derrida once put it, is to invoke a techne that 
will continue to operate even during one’s radical absence (i.e., one’s death).

Yet while the condition of possibility of the phonographic capturing and rephenomenalization 
of the acoustic was indeed a kind of acoustic writing, the inscription produced by the gramopho-
nic “pencil of nature” was barely visible, hardly readable as such. In the end, the “invention” of 
synthetic sound—that is, the ability to actually “write” sound as such—eff ectively depended on 
four distinct developments: 

Figure 3.2 Juxtaposition of various 
competing optical sound systems. 
From left to right; the Tobis System, 
the American system, and two 
versions of the Tri-Ergon system 
used by Pfenninger.
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 1. the initial experiments that correlated sound with graphic traces, making it possible to “see” 
the acoustic;

 2. the invention of an acoustic writing that was not merely a graphic translation of sound but one 
that could also serve to reproduce it (this was the crucial contribution of the phonograph);

 3. the accessibility of such acoustic inscription in a form that could be studied and manipulated 
as such; and fi nally

 4. the systematic analysis of these now manipulatable traces such that they could be used to 
produce any sound at will.

Th e archaeology of the above-mentioned robotic speech, in turn, also involves four distinct 
stages: 

 1. the coming-into-writing (mise-en-écriture) of sound as mere graphic translation or tran-
scription;

 2. the functional development of that inscription as means to both trace and then rephenom-
enalize the inscribed sound;

 3. the optical materialization of such sounding graphic traces that would render them available 
to artisanal interventions; and fi nally

 4. the analytic method that would make possible a functional systematic vocabulary for 
generating actual sounds from simple graphematic marks (of the sort made famous by 
Humphries). 

Figure 3.3 “Photographs of sound 
waves”—phonograph recording 
of the vocal sextette from “Lucia 
di Lammermoor” with orchestral 
accompaniment. Published in Dayton 
Clarence Miller, The Science of Musical 
Sounds (1916).
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Following a brief overview of these fi rst two, generally more well-known moments, this essay will 
focus on the latter, largely ignored, chapters of the fascinating story of the “discovery” of synthetic 
sound.

Genealogics of Acoustic Inscription

Already in the 1787 text Entdeckungen über die Th eorie des Klanges (Discoveries about the Th eory 
of Sound) by the so-called father of acoustics, Ernst Florens Friedrich Chladni, one can read 
about a graphic transcription of sound that, unlike all previous notational practices, was not 
strictly arbitrary. Chladni’s discovery that a layer of quartz dust upon a sheet of glass would, when 
vibrated by a violin bow, form distinct and regular patterns or Klangfi guren (tone fi gures), as he 
called them, that correspond to specifi c tones, eff ectively demonstrated the existence of visual 
traces of pitches whose iconico-indexical character diff erentiated them in a semiotically crucial 
fashion from all other conventional means of notating sound. What was so exciting about these 
acoustic “ur-images” (as a contemporary of Chladni called them) was that they seemed to arise 
from the sounds themselves, requiring for their intelligibility not the hermeneutics appropriate to 
all other forms of musical notation but instead something more akin to an acoustic physics. Th e 
subsequent prehistory of the phonograph—and Chladni’s practical insight into the relationship 
of sound, vibration, and its graphic transcriptionality points to nothing less than the inscriptional 
condition of possibility of the phonograph as such—is concerned initially with the rendition of 
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sound as (visible) trace. Indeed, this task was of great interest to the nascent fi eld of early linguistics 
known since the 1830s alternately as Tonschreibekunst, phonography, or vibrography, which both 
supported and profi ted from various protophonographic inventions.5 Central among these were 
Edouard Léon Scott’s wonderfully named “phon-autograph” of 1857, oft en described as the fi rst 
oscillograph employed for the study of the human voice; the Scott-Koenig Phonautograph” of 1859, 
which (like its predecessor) transcribed sound waves in real time as linear squiggles; and Edward 
L. Nichols and Ernst George Merritt’s photographic records of the fl ickering of Rudolph Koenig’s 
1862 manometric capsule, in which changes in pressure produced by sound waves are captured 
by the vibrations of a burning gas fl ame. In various ways, all these technologies were exploring the 
relationship of speech and inscription, as evidenced, for example, in the experiments undertaken 

Figure 3.4 Top: Manometric fl ame records of speech by Nichols and Merritt. Published in The Science of Musical Sounds. 
Bottom: Phonautograph records. Published in The Science of Musical Sounds.
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in 1874 by the Utrecht physiologist and ophthalmologist Franciscus Cornelius Donders, who is 
described as having used Scott’s phonautograph to record the voice of the British phonetician 
Henry Sweet, noting next to the acoustic traces the exact letters being spoken, while a tuning fork 
was used to calibrate the curves.6 

But if sound in general—and speech in particular—is here rendered visible by various means 
as graphic traces, this particular sort of readability (with its undeniable analytic value) is bought 
at the price of a certain sort of functionality: sound is literally made graphic, but in the process 
becomes mute. Th is changes dramatically in the next stage of this techno-historical narrative. 
Th omas Alva Edison’s invention in 1877 of the fi rst fully functional acoustic read/write apparatus 
successfully pioneered a new mode of inscription that both recorded and re-produced sound, 
albeit now at the price of the virtual invisibility of the traces involved. What had previously been a 
visually accessible but nonsounding graphematics of the acoustic was now capable of both tracing 
and rephenomenalizing sound, but by means of an inscription that—in a gesture of mediahistorical 
coquetry—hid the secrets of its semiotic specifi city in the recesses of the phonographic grooves. 
Th is invisibility not only served to foster the magical aura that surrounded the new “talking ma-
chines”—leading some early witnesses of the fi rst demonstration of Edison’s new machine at the 
Paris Academy of Sciences on March 11, 1878, to accuse the inventor’s representative du Moncel of 
ventriloquistic charlatanry7—but also raised the question as to the status of the cylindrical traces. 
It was generally acknowledged that the tiny variations in the spiral groove were a writing of some 
sort—indeed, as Friedrich Kittler has noted, the reason why it is Edison’s cylinder phonograph 
and not Emil Berliner’s fl at gramophone record that has been the repeated object of literary fasci-
nation is due to no small degree to the fact that the cylinder’s “read/write” inscriptional capacity 
(it is both a playback and recording device) enables it to do what was previously impossible on 
paper.8 Nevertheless, contemporaries of Edison’s invention were divided as to whether one ought 
ever “to hope to be able to read the impressions and traces of phonographs, for these traces will 
vary, not alone with the quality of the voices, but also with the diff erently related times of starting 
of the harmonics of these voices, and with the diff erent relative intensities of these harmonics.”9 
Others, however, were convinced that, as a later enthusiast put it, “by studying the inscriptions 

Figure 3.5 “Vowel curves enlarged from a phonographic record.” Published in The Science of Musical Sounds.
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closely one may come to an exact knowledge of these inscriptions and read them as easily as one 
reads musical notes for sound.”10

For reasons whose motivations might well have been less than entirely “scientifi c,” Edison’s own 
position was that the gramophonic traces ought not be understood as writing. In the context of 
congressional hearings in 1906 and 1908 on the question of whether recorded sound was copy-
rightable, Frank L. Dyer, Edison’s patent attorney, CEO, and sometime biographer, testifi ed that 
recordings were not copies of “writings” because they were not legible. To support this claim he 
recounted how Edison had attempted in vain to make the phonograph records readable through 
the following laboratory strategy: having made a recording of the letter a, “he examined with a 
microscope each particular indentation and made a drawing of it, so that at the end of two or 
three days he had what he thought was a picture of the letter ‘a.’” But when he compared diff erent 
recordings of the same letter it became clear that the “two pictures were absolutely dissimilar.”11 Th is 
spurious confusion of the status of alphabetical and phonological signifi ers (the two recordings of 
the letter a are diff erent because they record both the letter and its pronunciation)—which seems 
suspiciously convenient in this economico-juridical context—does not arise in a similar debate 
that took place in the German court system the same year, concerning the status of recordings of 
Polish songs that glorifi ed the independence struggles of the previous century. Aft er a series of 
earlier decisions pro and contra, the high court decided unambiguously that these gramophonic 
inscriptions were indeed writing and could thus be prosecuted under paragraph 41 of the criminal 
code that governs illegal “writings, depictions or representations”: 

Th e question as to whether the impressions on the records and cylinders are to be consid-
ered as written signs according to paragraph 41 of the State Legal Code must be answered 
in the affi  rmative. Th e sounds of the human voice are captured by the phonograph in the 
same fashion as they are by alphabetic writing. Both are an incorporation of the content 
of thought and it makes no diff erence that the alphabetic writing conveys this content by 
means of the eye while the phonograph conveys it by means of the ear since the system of 
writing for the blind, which conveys the content by means of touch, is a form of writing in 
the sense of paragraph 41.12 

Given that the defi nition of writing invoked in this decision is strictly a functional one (phono-
graphic traces are writing because they function as a medium that stores and transmits language), 
what remains unexamined here is the specifi city of these almost invisible scribbles as inscriptions. 
Like most end users, the court was more concerned with what the speaking machines produced, 
but not how they did so. Th is latter question did however become an issue, although in an entirely 
diff erent fi eld of research—phonetics—whose foundational text is Alexander Melville Bell’s 1867 
opus entitled, appropriately, Visible Speech.13 

From “Groove-Script” to “Opto-Acoustic Notation”

Provoked, one is tempted to say, by the script-like quality of the now actually sounding phonographic 
inscriptions and their migration into the invisibility of the groove, phonologists and phoneticists of 
various stripes—pursuing the elusive Rosetta Stone of phonographic hieroglyphics—attempted in 
various ways to make these functional acoustic traces visible.14 Above and beyond their particular 
scientifi c motivation, each of these experiments also implicitly raised the question of the legibility 
of the semiotic logic of the gramophonic traces. Indeed, the continuing fascination with this pos-
sibility might well account for the sensation caused as late as 1981 by a certain Arthur B. Lintgen, 
who was able—repeatedly and reliably—to “read” unlabeled gramophone records, identifying not 
only the pieces “contained” in the vinyl but also sometimes even the conductor or the nationality 
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Figure 3.6 “Writing Angel” Grammophon Logo.
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of the orchestra of that particular recording, merely by looking at the patterns of the grooves. It 
matters little what “man who sees what others hear” (as he is called in the headline of the lengthy 
New York Times account of his unusual ability15) was actually doing what he claimed: in either 
case his performance and its widespread reception (as evidenced, for example, by his subsequent 
appearance on the ABC television program Th at’s Incredible) are both signifi cant as cultural alle-
gory, as a mise-en-scène of the at least potential readability of the still indexical gramophonic trace 
at the very moment that the material inscription of sound—with the advent of the compact disc 
and its hallmark digital encoding in the early 1980s—was becoming phenomenally even more 
elusive. Lintgen’s Trauerspiel of acoustic indexicality, quite possibly the last manifestation of the 
long and anecdotally rich history of the readability of acoustic inscription, also confi rms that not 
only the prehistory but also the posthistory of the phonograph can reveal what remains hidden in 
the depths of gramophonic grooves.16 

Implicit in the drive to read the gramophonic traces is the notion that, once decipherable, this 
code could also be employed for writing. While the impulse to both read and write sound was, 
according to Douglas Kahn, “a desire, already quite common among technologists in the 1880s,”17 
the fascination exerted by the sheer phenomenal wonder of recorded sound (and all its equally 
astonishing technical consequences, such as acoustic reversibility and pitch manipulation) was—un-
derstandably—so great that for the fi rst fi ft y years following the invention of the phonograph it 
eff ectively distracted attention from the various practical and theoretical questions raised by the 
gramophonic traces themselves, even when these were acknowledged as such. Typical in this regard 
is the simultaneous blindness and insight regarding gramophonic inscription in the following highly 
suggestive passage from Ludwig Wittgenstein’s Tractatus logico-philosophicus of 1921: 

4.0141 Th ere is a general rule according to which the musician can extrapolate the symphony 
from the score, and according to which one can derive the symphony from the groove on 
the gramophone record and then, using the fi rst rule, in turn derive the score once again. 
Th at is what constitutes the inner similarity between these seemingly so completely diff er-
ent constructs. And this rule is the law of projection, which projects the symphony into the 
language of musical notation. It is the rule for the translation of the language of musical 
notation into the language of the gramophone record.18

Figure 3.7 Close-up photograph of a phonograph record 
showing the point of the needle and the “wavy” grooves. 
Area shown is 1/3” in diameter.
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While Wittgenstein invokes both the gramophonic trace and “the language of the gramophone 
record,” and in the fi nal line even eff ectively juxtaposes gramophonic “language” with another form 
of musical notation, a careful reading of the passage reveals that Wittgenstein’s concern is not the 
character of the gramophone record’s inscriptions as such but rather the technical capacity of that 
“language” to store and re-produce sound. Dramatically diff erent, by comparison, and an index of 
an important shift  in the sensibility toward the semiotic specifi city of the gramophonic grooves as 
such, is the intriguing remark in Rainer Maria Rilke’s famous prose piece “Ur-Geräusch” (Primal 
Sound), written only two years earlier, in which the young poet describes his early fascination with 
the new acoustic technology: “As time would tell it was not the sound from the horn that dominated 
my recollection, but instead it was those curious signs etched into the cylinder that remained much 
more signifi cant to me.”19 Unlike Wittgenstein, for whom the gramophone is signifi cant thanks to 
its capacity to re-produce a given piece of music, Rilke’s concern is with the “ur-sound” that might 
arise from a gramophonic tracing of the cranial groove in a skull sitting on his table. Th is thought 
experiment raises the question of the gramophone’s capacity to render audible sounds that were 
never previously recorded, or, in Kittler’s apt terminological recasting, to decode an inscription that 
had never been previously encoded.20 While the appeal of this seminal techno-semiotic allegory lies 
precisely in the nonetheless still referential fascination that informs Rilke’s musings on the skull’s 
groove as the locus of some sort of a signal (i.e., an inscription that, while not produced by a subject, 
might nevertheless be a trace of some other signifying agency), the sound that this hypothetical 
phonography of the cephalic suture would in fact produce would most probably resemble what 
we tend to call noise and as such would “refer” acoustically more to the materiality of technical 
mediation as such—that is, to the literal topography of the sonic groove.21 

Th e stakes involved in the diff erence between Wittgenstein’s focus on the result of gramophonic 
inscription and Rilke’s insistence on the epistemological questions raised by the physical mediation 
as such, are given what is probably their most programmatic articulation in the famous essay by 
the pioneering avant-garde polymath László Moholy-Nagy entitled “Production-Reproduction,” 
which appeared in 1922 in the journal De Stijl.22 In this classic text of Weimar-era gramophonic 
modernism, Moholy-Nagy argues that because art serves to train man’s sensory and other appara-
tuses for the reception of the new, then creative activities that hope to do justice to the imperatives 
of their time must explore the unknown rather than simply re-produce the familiar. Applied to 
the acoustic domain, this means that the gramophone must be transformed from a mere means 
of re-production (i.e., a medium that simply records, stores, and then rephenomenalizes sounds 
created elsewhere) into a tool of production, an instrument in its own right; that is, a technology 
that will produce new, previously unheard sounds specifi c to its capacities. In doing so, it would 
realize a potential also promised (but also not always realized) by other new mechanical musical 
devices—such as the Trautonium, Sphaerophon, and the Atherophon or Th eremin—which were all 
the rage in the Western musical world of the 1920s. Manifesting a focus more reminiscent of Rilke 
than Wittgenstein, Moholy-Nagy proposes that one undertake a scientifi c examination of the tiny 
inscriptions in the grooves of the phonograph in order to learn exactly what graphic forms cor-
responded to which acoustic phenomena. Th rough magnifi cation, he suggests, one could discover 
the general formal logic that governed the relation of the acoustic to the graphematic, master it, 
and then be able to produce marks that, once reduced to the appropriate size and inscribed onto 
the record surface, would literally be acoustic writing: 

the grooves are incised by human agency into the wax plate, without any external mechani-
cal means, which then produce sound eff ects that would signify—without new instruments 
and without an orchestra—a fundamental innovation in sound production (of new, hitherto 
unknown sounds and tonal relations) both in composition and in musical performance.

Th e primary condition for such work is laboratory experiments: precise examination 
of the kind of grooves (as regards length, width, depth, etc.) brought about by the diff erent 
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sounds; examination of the man-made grooves; and fi nally mechanical-technical experi-
ments for perfecting the groove-manuscript score. (Or perhaps the mechanical reduction 
of large groove-script records.) 

Liberating the gramophone from the mere “photographic” re-production of prior sounds, this 
“groove-script alphabet”—as Moholy-Nagy called it a year later in an essay entitled “New Form in 
Music: Potentialities of the Phonograph”— would make the gramophone into “an overall instrument 
. . . which supersedes all instruments used so far,” allowing one to employ the technology as a means 
to write sound directly, enabling composers to eliminate the intermediary of the performance by 
“writing” their compositions as sounding scripts, and making it possible for sound artists to express 
and transmit any language or sound, including previously unheard acoustic forms and works.23

In the mid-1920s Moholy-Nagy’s challenge was taken up and further articulated by the music 
critic Hans Heinz Stuckenschmidt in a series of polemical interventions in numerous journals 
ranging from Der Auft akt to Modern Music. Enlisting the gramophone in the project of a musical 
Neue Sachlichkeit (New Objectivity), Stuckenschmidt mobilized Moholy-Nagy’s arguments (both 
implicitly and explicitly) for debates in musical composition, interpretation, and performance, 
including the highly provocative claim that by means of works written specifi cally for the new 
technologies, the composer could eliminate the subjective dimensions invariably introduced 
both through the irreducibly ambiguous character of musical notation and the vicissitudes of 
“live” performance. Insisting that, thanks to machines such as the gramophone, “the role of the 
interpretor is a thing of the past,”24 Stuckenschmidt’s philo-gramophonic articles elicited vicious 
and oft en Luddite responses. Happily, however, there was also another dimension to the recep-
tion of his polemics—one that responded to his important claim that “the essential signifi cance of 
these machines [phonographs and gramophones] lies in the possibility of writing for them in an 
authentic fashion.”25 Continuing what was by then almost a tradition of pieces composed expressly 
for new acoustic technologies—such as Ferruccio Busoni’s 1908 sketch “Für die [sic] Pianola” or 
Igor Stravinsky’s “Etude pour Pianola” of 1917 (whose 1921 premiere in London took place in the 
player piano company’s own “Aeolian Hall”)—the 1920s had witnessed a proliferation of works 

Figure 3.8 Lásló Moholy-Nagy: 
Gramofonplatte (gramophone record). 
Published in Malerei Fotografi e Film (1925).
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written for “musical machines” (as they were called at the time). Th ese experiments were most 
oft en premiered at new music festivals such as the Donaueschingen Musiktage whose 1926 pro-
gram featured works for Welte-Mignon pianola rolls composed by Paul Hindemith, Ernst Toch, 
and Gerhart Münch. Although Stuckenschmidt claimed as early as 1925 that “I myself carried out 
fundamental experiments with the gramophone at the same time that George Antheil was doing 
so in Paris,”26 the earliest documented public performance of gramophone-specifi c music was not 
until 1930 at the Musikfest Neue Musik held at the Staatliche Hochschule für Musik in Berlin, 
where Ernst Toch presented a gramophonic montage of his four-part “Fuge aus der Geographie” 
and Paul Hindemith premiered his oft -invoked but only recently rediscovered experiments in 
“grammophonplatten-eigene Stücke” (pieces specifi cally for gramophone records).27

While one cannot ignore the very real possibility that various gramophone- specifi c sound 
experiments, of which there are few or no remaining traces, might have been undertaken in 
marginal venues, laboratories, and nonperformance contexts in the later 1920s, the extended 
interval between Stuckenschmidt’s 1925 rearticulation of Moholy’s 1922 proposal and the known 
instances of its subsequent realization might nevertheless be quite telling. In fact, it matters little 
whether Hindemith and Toch’s 1930 gramophonic compositions were, as a contemporary critic 
called them, the very fi rst of their kind.28 What is signifi cant is that while both explored the new 
sonic possibilities off ered by the overlapping of multiple recordings and “live” music, as well as 
the variations in speed, pitch and timbre that could be achieved only by the creative “misuse” of 
the gramophone, neither of their compositions nor any of the other “gramophonic” works of that 
period, to my knowledge, actually intervened at the level of the “groove-script alphabet.” Despite 
published journalistic accounts describing early groove-script experiments by Moholy-Nagy and 
Antheil,29 Moholy-Nagy himself confi rms that although he had been able to get both Stuckenschmidt 
and Antheil interested in exploring this possibility in the mid-1920s and although the director of 
the Vox Corporation, a certain Jatho, had agreed to allow them to use their laboratories, “in the 
end my suggestions were never fully worked out in detail.”30 According to Moholy-Nagy, this was 
due to various institutional circumstances: Antheil, he explains, moved to Paris where he worked 
on player pianos for Pleyel, and Moholy himself had to devote his attentions to his new job at the 
Weimar Bauhaus. Th e reasons might also have been more technical in nature, as suggested by 
Hindemith’s own rather skeptical remarks on the pragmatics of groove-script composing published 
only a few years prior to his proto-turntablist appearance in Berlin: 

Th e attempts to manually etch musical events onto gramophone or phonograph records have 
so far remained unsuccessful. At present we have come so far as to be able to depict very 
simple relations such as specifi c vowels in conjunction with specifi c pitches. But it is a very 
long way from here to the generation of even plain musical works. I don’t think that it will 
ever be possible to make this mode of inscription useful for musical practice.31

As it turns out, Hindemith was both right and wrong: as he predicted, the gramophone would never 
prove amenable to the realization of a proper groove-script alphabet; yet, contrary to his prognosis, 
something very akin to the possibility envisioned by Moholy-Nagy was in fact being worked out at 
almost exactly the same time as the Hindemith-Toch experiments, albeit in a somewhat diff erent 
medium—the synchronized sound fi lm.

Always the pragmatist, Moholy-Nagy immediately recognized in the new optical fi lm sound pro-
cesses being adopted in the late 1920s a means to eff ectively realize his long-standing groove-script 
vision. Here the technical diffi  culties posed by the miniature scale of the groove-script inscriptions 
were eliminated by a graphic transcription of sound that was visible to the human eye. In an essay 
entitled “Problems of the Modern Film” published in various versions and languages between 1928 
and 1932, Moholy-Nagy laid down his gauntlet in typically polemical fashion, challenging fi lm-
makers to take up the task that had so far generally eluded (or been ignored by) composers: 
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Contemporary “musicians” have so far not even attempted to develop the potential resources 
of the gramophone record, not to mention the wireless or ether-waves. . . . Th e sound fi lm 
ought to enrich the sphere of our aural experience by giving us entirely unknown sound 
values, just as the silent fi lm has already begun to enrich our vision.32

Calling for a “a true opto-acoustic synthesis in the sound fi lm” Moholy-Nagy predicted the emer-
gence of the “abstract sound fi lm” (which would be complemented by the parallel genres of the 
“documentary” and the “montage” sound fi lm) and suggested that experimentation be undertaken 
with the soundtrack in isolation from the image track. Th at is, Moholy-Nagy recognized optical 
fi lm-sound technology as an important innovation in sound recording as such, not least because 
this new form of acoustic inscription seemed to make possible what had always been so frustrat-
ingly elusive in the gramophonic realm: access to sound as trace. Besides investigations of “acoustic 
realism” (i.e., recorded extant sounds), he insisted on the importance of: 

experiments in the use of sound units which are not produced by any extraneous agency, 
but are traced directly on to the sound track and then translated into actual sound in the 
process of projection. (E.g., the tri-ergon system uses parallel lines of a varying brightness, 
the alphabet of which must be previously mastered.) . . . It will not be possible to develop the 
creative possibilities of the talking fi lm to the full until the acoustic alphabet of sound writing 
will have been mastered. Or, in other words, until we can write acoustic sequences on the 

Figure 3.9 Examples of different optical sound systems; fi lm still from “Tonende Handschrift”- das Wunder des gezeichneten 
Tones (1931). Reproduced by permission of the Filmmuseum Muenchen.
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sound track without having to record any real sound. Once this is achieved the sound-fi lm 
composer will be able to create music from a counterpoint of unheard or even nonexistent 
sound values, merely by means of opto-acoustic notation.33

Moholy’s unambiguous recognition that the new optical sound techniques presented an alternative 
means to achieve in practice what he had initially conceived in terms of the groove script alphabet 
also might explain why, by the later 1920s, he was no longer pursuing his original gramophonic 
approach: fi lm simply seemed to off er a better way to explore more or less the same issues.

As it turns out, Moholy-Nagy did not have to wait long for this challenge to be taken up and met 
successfully. Indeed, in an illustrated lecture “on the invention which signifi es the revolutionizing 
of the sound fi lm in its entirety” that he presented in various schools and lecture halls in Germany 
in 1932, Moholy-Nagy announced, with unambiguous excitement, that his earlier notion of the 
groove-script—now called “sound-script”—had already become a reality. Revisiting the history of 
his own writings on the possibilities of synthetic sound from the happy perspective of the visionary 
whose long-doubted speculations had at long last been proven right, Moholy-Nagy writes (in the 
published version of that lecture):

Sound-script makes possible acoustic phenomena which conjure up out of nothing audible 
music without the previous play of any musical instrument. We are in a position today to be 
able to play written sounds, music written by hand, without involving an orchestra, by the 
use of the apparatus of the sound fi lm. It is a great pleasure for me to be able to report on 
this acoustical phenomenon; inasmuch as I had already explained it in articles and lectures 
ten years ago, although I was not fortunate enough to be able to experiment with it then, I 
am very happy today to witness the successful realization of those of my suggestions previ-
ously labeled absurd. At the time, my starting point was that phonograph recordings could 
be made on the basis of an “etched alphabet.” Th ese recordings, without any sound having 
previously been played and captured by them, are inscribed exclusively on the basis of the 
imaginative world of the composer and would have been played only subsequently. A few 
years later I extended my phonograph experiments to include radio, sound fi lm and televi-
sion [sic]. And today, thanks to the excellent work of Rudolf Pfenninger, these ideas have been 
successfully applied to the medium of sound fi lm. In Pfenninger’s sound-script, the theoretical 
prerequisites and the practical processes achieved perfection.34 

According to a contemporary review of the version of this lecture presented to a gathering 
of the Bund das neue Frankfurt in the Frankfurt Gloria-Palast on December 4, 1932,35 Moholy-
Nagy showed two fi lms in conjunction with his talk: Tönende Ornamente by the German pioneer 
of abstract animation Oskar Fischinger, and Tönende Handschrift  (Sounding Handwriting) by 

Figure 3.10 1932 Emelka publicity 
photograph with the caption, 
“This is what Rudolf Pfenninger’s 
‘Sounding Handwriting’ looks 
like.”
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a comparatively unknown Swiss-born engineer working in Munich named Rudolf Pfenninger. 
Given the inclusion of Fischinger in this program, and in light of the fact that his much publicized 
work on what he called “sounding ornaments” has led more than one fi lm historian to credit him 
(implicitly or explicitly) with the invention of animated sound, why is it that Moholy-Nagy seems 
to insist—in an assessment later confi rmed by nearly all of the historical literature—that the sole 
credit for the development of a functional sound script—which is to say, the invention of synthetic 
sound as such—belongs not to Fischinger, but to Pfenninger?36

Th e Race Th at Wasn’t One:
Fischinger, Pfenninger, and the “Discovery” of Synthetic Sound

In a classic instance of the curious simultaneity that is the repeated hallmark of the overdetermina-
tion governing the history of invention, during the early 1930s a number of people in various parts 
of the world were working furiously but independently on experiments in what they referred to 
variously as “handdrawn,” “animated,” “ornamental,” and/or “synthetic” sound. Besides the afore-
mentioned Humphries in England, in the Soviet Union there were, according to some accounts, 
no less than three separate groups of researchers working on hand-drawn sound in Leningrad 
and Moscow: their ranks included fi gures such as the composer, music theorist, and performance 
instigator Arsenii Avraamov; the painter, book illustrator, and animator Mikhail Tsekhanovskii; the 
engineer Evgenii Sholpo; the animators Nikolai Voinov and Nikolai Zhilinski; and the inventor Boris 
Yankovskii. While space considerations preclude anything more than a cursory treatment of these 
crucial Soviet contributions here, it should be noted that these groups produced some extremely 
important theoretical and practical results, not least being the development of a protosynthesizer 
called the “Variofon” and another known as the “Vibro-Eksponator.”37 At exactly the same time, 
and as far as I can tell without any knowledge of what was being done in the Soviet Union, similar 

Figure 3.11 Walter Ruttmann: 
Strips of “musical” graphics 
from his early abstract “Opus” 
animations (1921–1925) (Centre 
Pompidou, Musée national d’art 
moderne, Paris, France).
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eff orts were also being undertaken in Germany by Pfenninger in Munich and, somewhat later, by 
Fischinger in Berlin.

Fischinger’s widely discussed experiments and lectures during the years 1932–1933 grew out 
of his extensive earlier work in nonobjective, abstract, or, as he preferred to call it, “absolute” fi lm, 
which explored the musicality of moving graphic form in the tradition of animated cinematic syn-
esthesia established by the fi lmmakers Viking Eggling, Hans Richter, and Walter Ruttmann.38 Th e 
fi rst concrete result of these explorations in the relations between musical and graphic elements in 
time (which the contemporary critic Bernhard Diebold referred to with the charming neologism 
“Muso-Graphik”39) was Fischinger’s compilation Experimente mit synthetischem Ton (Synthetic 
sound experiments), which was composed of “patterns, drawn on paper with pen and ink and 
photographed directly onto the margin of the fi lm reserved for the sound track.”40 Fischinger’s 
practice of making drawings on paper that would then be photographed onto the optical fi lm 
sound track supposedly was inspired by his experience of hearing a key drop; struck by the fact 
that he recognized what he heard as the sound of a key, Fischinger wondered whether every shape 
had a corresponding sound, a sort of iconic acoustic signature.

According to William Moritz, this led Fischinger to undertake not only a series of experiments 
that examined the relationship between visual forms and their corresponding sonic manifestations, 
but also various attempts at

drawing designs and ornaments which produced “a-musical” sounds; he found, for example, 
that the pattern of concentric wave-circles which was oft en used in cartoon and silent fi lm 
iconography to represent the ringing of a door or alarm bell actually produced a buzzing 
clang sound when drawn in long rows and photographed onto the soundtrack area.41

Figure 3.12 Oskar Fischinger with rolls representing synthetic sound, circa 1932. Elfriede Fischinger Trust, courtesy Center 
for Visual Music.
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Intrigued by the potentially far-ranging ramifi cations of such acoustico-visual isomorphism, Fis-
chinger oft en speculated as to whether there was more than an accidental relationship between 
the physical shape of an object and its auditory manifestation. Might there exist some deep and 
previously inaccessible common structural logic that governs both the most prevalent ornamen-
tal practices of a given society and its dominant auditory patterns? Posing the question in rather 
explicitly nationalistic terms in a widely published 1932 essay, Fischinger states:

Personal, national and characteristic traits naturally will also be expressed in the ornament. 
In terms of their vocal intonation Germans tend to make a strong attack which corresponds 
to a specifi cally jagged curve whereas the soft  vocal attack of the French also manifests 
itself in a correspondingly diff erent fashion in the ornament. Th ere is thus an equally clear 
“mouth-writing” as there is “hand-writing.”42

Th ese and other related questions were the focus of investigations that Fischinger presented to 
great public acclaim in a lecture on synthetic sound at the Haus der Ingenieure in Berlin in the 
fi rst week of August 1932.43

Long before the appearance of Fischinger’s well-publicized explorations into the aesthetics 
of “tönende Ornamente,” a little-known animation fi lmmaker and engineer named Rudolf Emil 
Pfenninger (1899–1976) had been busily at work in the Geiselgasteig studios of the Münchener 
Lichtspielkunst AG (EMELKA) perfecting what would turn out to be the fi rst fully functioning and 
fully documented (i.e., not apocryphal) systematic technique for the entirely synthetic generation of 
sounds. Born in Munich as the son of the Swiss artist Emil (Rudolf) Pfenninger (1869–1936), Rudolf 
began studying drawing with his father, and then, aft er initial experiments with a self-made camera 

Figure 3.13 Oskar Fischinger: Ton Ornamente [Sound Ornaments]. Elfriede Fischinger Trust, courtesy Center for Visual 
Media.
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and an apprenticeship as set painter in the Munich Werkstätten für Bühnenkunst Hummelsheim 
und Romeo in 1914, worked together with Emil Pfenninger as illustrator for Gustav Hegi’s multi-
volume reference work on the fl ora of central Europe.44 It was during this period that Pfenninger 
had his fi rst contact with the movies as a projectionist at various Munich cinemas, an experience 
that required him to become thoroughly familiar with a wide range of fi lm technologies (optics, 
mechanics, electronics). In 1921 he was discovered in Munich by the U.S. animator Louis Seel, 
who hired Pfenninger to draw, paint, and make animated fi lms and text frames for silent fi lms for 
the Münchener Bilderbogen. Th is was followed in 1925 by a new job in the Kulturfi lmabteilung of 
the EMELKA (aft er UFA the second-largest fi lm production company of the Weimar era), where 
he worked on fi lms such as Zwischen Mars und Erde (Dir. F. Möhl, 1925). Pfenninger simultane-
ously pursued intensive engineering research on new radio technologies, in the course of which 
he developed and patented a number of improvements for loudspeakers, microphones, and so on. 
It was in the context of this laboratory work that he began his experiments in synthetic sound.

As with Fischinger, there is also an ur-legend surrounding the origin of what Pfenninger called 
his tönende Handschrift  (Sounding Handwriting). Unlike Fischinger, however, Pfenninger seems 
to have been motivated less by synesthesial speculations than by economic necessity. According to 
the story, the poorly paid inventor Pfenninger was eager to provide a sound track for the experi-
mental animations he was making on the side, but he could aff ord neither the musicians nor the 
studio to record them.45 Instead, he sat down with an oscilloscope and studied the visual patterns 
produced by specifi c sounds until he was able—sometime in late 1929 or early 193046—to isolate 

Figure 3.14 Rudolf Pfenninger holding a sound strip; fi lm still from “Tönende Handschrift”- das Wunder des gezeichneten 
Tones (1931) (Filmmuseum Muenchen).
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a unique graphic signature for each tone. Using the newly available optical fi lm soundtrack to 
test his experimental results, he would painstakingly draw the desired curve onto a strip of paper 
which he then photographed in order to integrate it into the optical sound track. Th e resulting 
sound, phenomenalized by the selenium cell, was one that had never been previously recorded but 
was, in eff ect, written by hand: “hand-drawn sound,” as Pfenninger called it. And indeed, the fi rst 
fi lms that Pfenninger made for EMELKA in late 1930 with an entirely synthetic sound track—an 
extremely labor-intensive task that involved choosing and then photographing the right paper 
strip of sound curves for each note—were his own undersea animation, Pitsch und Patsch, and a 
“groteskes Ballett” fi lm directed by Heinrich Köhler and entitled Kleine Rebellion.

When the discovery of the “Tönende Handschrift ” was fi rst presented to journalists in a special 
demonstration at the Kulturlfi lmabteilung of the EMELKA studios in the late spring of 1931, the 
numerous published accounts compared Pfenninger’s breakthrough not with work by Fischinger 
but, instead, with the recent news of the comparable technical achievement in England by the en-
gineer Humphries. Odo S. Matz, for example, who claims to have been one of the fi rst to hear the 
results of Pfenninger’s new technique, once again opens up the question of historical priority (here 
laced with an added dimension of national chauvinism) when he points out in his report that Pfen-
ninger was working on his project before the news of Humphries’s work splashed across newspapers 
around the world. As if this was not enough, however, Matz goes on to dismiss the achievement of 
the British competitor as facile techno-mimesis (why bother synthesizing the human voice when 
any microphone could do it better?), while the “true” pioneer Pfenninger was exploring the much 
more uncharted aesthetic territory of previously unheard new sounds: “Pfenninger, by contrast, 
uses similar means in order to create new sonic eff ects which are unknown to our ears because 
they cannot be generated by any instrument. Herein lies the magical quality of this invention.”47 
Indeed, it may well have been the news of Pfenninger’s discovery that led Fischinger to suddenly 
begin to explore a generative rather than simply analogic logic between graphic form and musical 
sounds: how else to account for the fact that, as Moritz reports,” he interrupted his work on his 
other projects including Studie Nr.11 in order to produce hundreds of test images which he then 
recorded as images for the soundtrack.”48

Having tantalized the public through the press accounts in 1931, very possibly so as not to be 
eclipsed by the stories about Humphries, EMELKA then waited over a year before announcing the 
fi rst full-scale public demonstrations of Pfenninger’s pioneering achievement in a multicity gala 
launching of a series of fi lms with entirely synthetic sound tracks. Die tönende Handschrift : Eine 
Serie gezeichneter Tonfi lme eingeleitet durch ein Film-Interview (Sounding Handwriting: A Series 
of Hand-Drawn Sound Films introduced by a Filmed Interview) premiered at the Munich Kam-
merlichtspiele on October 19, 1932, and the following day at an invitation-only matinee in the 
grand Marmorhaus cinema-palace in Berlin, an event also attended by Pfenninger, who personally 
thanked the audience for, as the Film-Kurier described it, “its justifi ably amazed and enthusiastic 
response to the screening.”49 Th e program—which EMELKA circulated to cinemas throughout 
Europe in late 1932 under the title Die tönende Handschrift 50—consisted of Kleine Rebellion and 
Pitsch und Patsch, two “groteske Puppenfi lme” by the brothers Diehl entitled Barcarole and Serenade, 
and a “Naturfi lm” entitled Largo. Th ese were preceded by a fascinating pedagogical documentary 
entitled Das Wunder des gezeichneten Tones (Th e Wonder of Hand-Drawn Sound) (which was also 
released as a newsreel announcing the new discovery) and consisting of an illustrated history of 
sound recording followed by an on-camera interview of Pfenninger by the charismatic fi lm per-
sonality Helmuth Renar. Th e journalistic response was, as one might expect, both extensive and 
largely enthusiastic.51 Although generally fascinated by the technical achievement and its promise, 
most critics were perplexed and even annoyed by the new sounds: while some were entranced by 
what they felt was “very beautiful ‘mechanical’ music, a sort of carousel music,” others wrote of its 
“primitive and somewhat nasal timbre,” how it gave an “impression of being mechanical, almost 
soul-less,” and that it had “a snore-like quality and (since the tones belong primarily to the realm 
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of the fl utes and plucking instruments), a monotone quality as well.”52 As one reviewer put it, “the 
sound reminds one of stopped organ pipes, muted horns, harps, xylophones. It sounds strangely 
unreal.”53

In lieu of a more detailed account of the fascinating reception history, which will be undertaken 
elsewhere, consider the following representative account by R. Prévot published the day aft er the 
premiere in the Münchener Neueste Nachrichten:

What we saw yesterday morning was more than simply initial experiments. Our techno-
logical sense was fascinated, our imagination of the future provoked! . . . At the same time, I 
must admit that our music-loving ear did go on strike, and our lively artistic consciousness 
was troubled.

Was this still music? . . . rarely have we felt so clearly the inner diff erence between live 
art and technological construct. One heard piano and xylophone-like sounds, others which 
seemed to come out of a steam whistle—all of them craft ed together with great precision, 
much as if someone were to build a tree out of a thousand pieces of wood, which can look 
deceptively real and yet will never bloom! . . . Without a doubt, this abstract, this skeletal 
music fi t best with the animated images–here there was a sort of technical unison. But the 
attempt to “give life” by such musical means to the dance and mimicry of live people seemed 
utterly impossible. Th e eff ect was like that of a dance of the dead! Here we must give voice 
to a decided “halt!”

. . . Film has fi nally succeeded in creating a new “technological art” which has its own 

Figure 3.15 A group of four stills from “Tönende Handschrift”- das Wunder des gezeichneten Tones (1931) (Filmmuseum 
Muenchen).
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essence distinct from that of live theater. Perhaps the Pfenninger method will also succeed 
in fi nding tones and tonal complexes which are new and cannot be produced by natural 
means; i.e., a music which does not yet exist—a real music of the future? Let us hope that it 
turns out to be beautiful!54

Prévot’s response is typical in its combination of techno-fetishistic fascination, its concern with 
the question of aesthetically “appropriate” sound-image combinations, and above all in the way it 
registers the instinctive threat to a longstanding, supposedly a-technological conception of music. 
Many critics insisted that Pfenninger’s invention ought to be measured against other new electronic 
musical instruments or technologies of the time, such as the Th eremin or the Trautonium, in that, 
like them, its future lay in the exploitation of its capacity to make “new” sounds, not in imitating 
extant ones, the latter being both redundant and economically ill-advised. But this seemingly 
progressive openness to an unknown acoustic futurity was of course itself also a way of displacing 
the threat posed to the organic notion of the acoustic by synthetic sound—a tree made of wood 
but that can never bloom!: “Unheimlich,” writes the critic of the Frankfurter Zeitung, “the degree 
to which technology unceasingly renders superfl uous in all domains both organic creation and the 
natural labors of man!”55 Nowhere is this clearer than in the simultaneous amazement and horror 
in response to the prospect—possibly envisioned by Pfenninger but (as far as I know) never real-
ized—of outdoing Humphries by making a full-length “talkie” with entirely synthetic voices, a fi lm 
in which, as one critic put it, “words will be spoken which belong to no person!”56 Even critics will-
ing to admit that all instrumental music was, as such, necessarily mechanical, had always insisted 
that the voice remained the residuum of the extra-technological: “Actually all music is mechanical, 
with the sole exception of human singing. For all music is made with machines—only the larynx 
is organic.”57 Pfenninger’s technique eff ectively meant that—at least in theory—this long-standing 
claim was simply no longer valid.

Figure 3.16 Handwritten sound; fi lm still from “Tönende Handschrift” - das Wunder des gezeichneten Tones (1931) 
(Filmmuseum Muenchen).
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Following the Pfenninger premieres in late 1932, comparisons with Fischinger’s work fi rst 
begin to appear in print. While a few journalistic accounts are content merely to note the seeming 
similarity of the two projects, most cast the Fischinger-Pfenninger juxtaposition in terms—basic 
impulse versus logical conclusion, decorative versus analytic—that imply that it was a question not 
of who was the fi rst to “discover” synthetic sound but rather of two related but, in the last analysis, 
very diff erent projects.58 Th is is the sense conveyed in the roundup of German cinema for the year 
1933 published by Andor Kraszna-Krausz in Close-Up:

two Germans who work on fi lms have announced that they want to transpose phonetically 
with the photo cell the light reactions of plastics, and to compose them with their parallel 
visual impressions to obtain sound fi lm accords.

Th is extremity must have been suggested by the experiments of Oscar Fischinger whose 
compositions of dancing lines are the only kind of abstract fi lm which can be found in the 
regular programme of the German cinemas, and which are well received by the public. Fis-
chinger, who originally by synchronisation of his studies made real record pieces, has been 
trying recently—in order to obtain a more complete unity of picture and sound—to record 
decorative music in the Lichtongerät (light-sound) apparatus.

Simpler, more thorough and practical seem to be the similar endeavours of Rudolf Pfen-
niger [sic], who aft er a long and diffi  cult analysis, was successful in the calculation of sound 
writings, and also in drawing them with the hand.59

And indeed, upon closer examination of the manner in which each of these inventors frames his 
activities, it becomes clear that despite the superfi cial similarity they are each pursuing very dif-
ferent goals. Fischinger, as he himself is the fi rst to admit, is basically interested in exploring the 
relationship between given graphic forms and their acoustic correlates, and how that isomorphism 
might allow one to make cultural-physiogonomic comparisons. When, for example, he suggests 
that “we should investigate the ornaments of primitive tribes in terms of their tonal character”60 it 
is clear that his point of departure is the graphic mark. Besides this sociological interest, Fischinger 
also repeatedly argues that hand-drawn sound restores an artistic “sovereignty” to the fi lmmaker 
by once again giving him control over elements that the studio system had delegated to special-
ists. Invoking a rather hackneyed topos from romantic aesthetics, Fischinger insists that “real” art 
cannot tolerate such collective production because “this in the truest sense most refi ned and high-
est artistic activity comes to be only through, and directly out of, a singular personality, and the 
artwork that arises in this manner—for example works by Rembrandt, Bach or Michelangelo—are 
immediate creations of the highest power and profi t precisely from their handwritten, irrational 
and personal qualities.”61 Despite the fact that, in what might well be an amusing tip of the hat to 
Pfenninger, the article from which this passage is taken is signed “Engineer Oskar Fischinger,” it 
is clear that for Fischinger handwritten sound, indeed writing per se, is entirely in the service of 
a thoroughly anti-technological (irrational) artistic intention: “hand-made fi lm renders possible 
pure artistic creation.”62

Nothing could be further from the impulse behind engineer Pfenninger’s fundamentally 
pragmatic and sober scientifi c investigations. Eschewing aesthetic discourse entirely, Pfenninger 
focused on the technological development of a new form of acoustic writing, a semio-pragmat-
ics of sound whose function was to liberate composition from the constraints of both the extant 
musical instrumentarium and reigning notational conventions. Unlike Fischinger, who began 
with graphic forms and then explored what sort of sounds they produced, Pfenninger’s primary 
focus was on the acoustic, in an attempt to establish what the precise wave form is that would 
allow one to re-produce a specifi c sound at will. Despite the potential visual appeal of their sine-
wave forms, Pfenninger’s curves are decidedly not ornaments but are rather, as numerous critics 
have rightly noted, “templates or print-types”63; that is, semiotic entities that can be combined to 
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produce sounds in a linguistic—which is to say, thoroughly technical and rule-governed—man-
ner. Unlike Fischinger’s curves, which were continuous, Pfenninger’s were discrete units. Indeed, 
in what is perhaps the most succinct manner of diff erentiating the two projects, while Pfenninger 
could (at least in theory) have used his method to re-produce every sound made by Fischinger’s 
ornaments, the opposite is obviously not the case. Th us it is no surprise that from the start crit-
ics rightly insisted that Pfenninger’s invention was not an ornamental practice as much as it was 
a new technique of acoustic notation, even going so far as to claim that he was in the process of 
“constructing a contrivance resembling a typewriter which, instead of letters, will set together sign 
waves in succession.”64

Pfenninger’s discovery was threatening not only because it challenged the hegemony of certain 
tonal systems (since graphic sound is both entirely free of overtones and entirely compatible with 
quarter-tone and other scale systems), but also because it represented a fundamental shift  in the 
status of recorded sound. As pointed out most clearly in an anonymous review in the Völkischer 
Beobachter [sic], prior to Pfenninger, all recorded sound was always a recording of something—a 
voice, an instrument, a chance sound: “in this system, something audible can be recorded by the 
microphone only if it really exists; i.e., if it was produced somewhere beforehand. Rudolf Pfenninger, 
however, produces tones from out of nowhere.”65 If Pfenninger’s synthetic generation of sound ef-
fectively destroyed the logic of acoustic indexicality that was the basis of all prior recorded sound, it 
also exposed the residual iconic-indexicality in Fischinger’s  only seemingly similar activities. Indeed, 
the experimental fascination with establishing the acoustic correlates of a profi le or of a particular 

Figure 3.17 Rudolf Pfenninger in his lab photographing sound strips for the optical sound track; fi lm still from “Tönende 
Handschrift”- das Wunder des gezeichneten Tones (1931) (Filmmuseum Muenchen).
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visual form at some level always also assumes that such sounds are sounds of something, even if 
that something is now simply a recognizable graphic trace. Th us, to the extent that Fischinger’s 
work explores and uses the sounds made by various extant things (in his case, graphic forms), 
his work could be described as a sort of proleptic musique concrète, while Pfenninger’s synthetic 
practice is closer to certain nonreferential, acoustically constitutive practices of electronic music. 
To the extent that Fischinger’s ornaments function semiotically, they do so as “motivated” signs, 
whereas Pfenninger’s curves depend, strictly speaking, on only the particular—and in the last 
analysis, arbitrary—properties of the selenium cell that is the basis of the particular optical cinema 
sound system he used to produce his sonic graphematics. And it is this crucial semiotic diff erence 
that ultimately explains why Paul Seligmann, a member of Das neue Frankfurt fi lm club for whom 
Moholy-Nagy had screened works by both Fischinger and Pfenninger, credits only Pfenninger 
and not Fischinger with the invention of a functional system of acoustic writing: “It is in the end 
Pfenninger who discovered the path to acoustic writing. While Fischinger merely photographs 
sound as a process, Pfenninger captures it as individual images, which led him to develop templates 
by means of which particular sounds and sound groups can be repeated at will.”66 Indeed, in its 
rigorously systematic character, Pfenninger’s research deserves to be compared closely not with 
Fischinger but rather with the very similar—and similarly analytic—investigations into synthetic 
sound undertaken at the same time in the Soviet Union by Nikolai Voinov and Aleksandr Ivanov, 
who cut out saw-toothed sound shapes from paper in the form of contoured combs, each repre-
senting a halft one, which could then be used repeatedly and in various combinations much like 
the basic formal vocabulary of visual animation; and by Evgenii Sholpo, who developed a very 
successful circular “disc” variation on Voinov and Ivanov’s combs.67

Recorded Sound in the Age of Its Synthetic Simulatability

If Pfenninger’s invention makes it possible to create sounds that—as he put it so wonderfully—come 
from out of nowhere, why is it, one might wonder, that the synthetic sound that accompanies the 
various fi lms in the Tönende Handschrift  series is so banally imitative of extant sonorities, even go-
ing so far as rendering Händel’s Largo or the Barcarole from Off enbach’s Hoff manns Erzählungen? 
Is this yet another instance of a radically new technology for the generation of sound attempting 
to legitimate itself not by foregrounding its own unprecedented sonic capacities but by slavishly 
simulating well-known classical pieces—as was the case, for example, with the early performances 
that introduced the technological wonder of the Th eremin?68 Whatever the motivation might have 
been, and however trivial it might seem acoustically at fi rst audition, the eff ect of hearing familiar 
repertoire emanating from a source that not only involved neither instruments nor musicians but 
consisted only in the systematic photographing of a graphematic vocabulary for an optical sound 
track, would have been deeply disturbing. And that discomfort stemmed not least from the fact 
that, while at this initial stage the sound could still be diff erentiated from the signature timbre of 
traditional instruments, it was—at least in theory—only a matter of time and technical refi nement 
until it would no longer be possible to distinguish acoustically a sound generated synthetically from 
a sound produced by conventional means.

For some critics this immediately suggested that synthetic music would in the future render 
orchestras superfl uous because, as the imaginative reviewer of the Pester Lloyd put it, “one could 
conjure up a phantom orchestra [Geisterorchester] which does not exist in reality but whose sounds 
are simply the result of an act of drawing.”69 Indeed, Fischinger himself eff ectively implied as much, 
rearticulating in some of his essays on hand-drawn sound Stuckenschmidt’s earlier argument that 
music machines such as the gramophone would eliminate the necessity of the live performing musi-
cian as an intermediary between composition and realization. However, given the labor-intensive 
conditions of Pfenninger’s synthetic sound techniques, it was hardly likely that synthetic sound 
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would restage in an even more drastic fashion the all-too-recent labor-political drama that was the 
consequence of the advent of the gramophone and later the sound fi lm (both of which eliminated 
in stages the need for full-time musical ensembles to accompany screenings).70

What the advent of synthetic sound did fundamentally change however was the ontological 
stability of all recorded sound. Th e introduction of optical fi lm sound in the late-1920s had already 
made possible a previously unavailable degree of postproduction editing, thereby undermining the 
temporal integrity of acoustic recordings, which could now be patched together out of various takes 
at various times.71 Th e invention of a functional means of generating synthetic sound, however, 
seemed likely to push this challenge to the so-called authenticity of sound recordings even further. 
Although it was unlikely that one would be able in the near future to create entire compositions by 
synthetic means ex nihilo—or perhaps better, ex stylo—what was decidedly possible was minimal 
and punctual interventions into the fabric of extant recordings. Th is is precisely what Humphries 
had done—incorporating just a few unnoticeable substitutions into the otherwise intact optical 
soundtrack of a fi lm. But what made these changes so disturbing was precisely the fact that, while 
indistinguishable from the rest of the spoken words, Humphries’s synthetic voice was just that—syn-
thetic—and thus opened up a fundamental doubt about the status of everything on the soundtrack. 
Indeed, the extent of the critical reaction to his eff orts was itself a good barometer of the threat they 

represented to a certain— indexical—ideology of recorded sound. 
For while the cut threatens the integrity of the recording as a con-
tinuous event, it does not in any way undermine the indexicality 
of the recording process as such, which continues to govern all of 
the now rearranged pieces just as much as it did before they were 
edited. Pfenninger’s invention of synthetic sound, on the other 
hand, represents nothing less than the incursion into the acoustic 
domain of postproduction composite adjustments–oft en referred 
to as “corrections” or “improvements”—that are no longer of the 
order of the indexical. No longer the re-phenomenalized trace of 
a prior acoustic event, as tones from out of nowhere, they are no 
longer sounds of anything but are, instead, simply a set of graphic 
(i.e., non-acoustic) instructions.

Most of the reactions to the Tönende Handschrift  simply regis-
tered the profound anxiety that the undermining of sonic indexical-
ity provoked—without being able to articulate its sources: typical 
in this regard is the statement  “the consequences of this discovery 
are so monstrous, so spooky, that at this moment we cannot fully 
grasp them.”72 One particularly astute critic was, however, able to 
identify exactly what was at stake:

Just as a photographic plate can be retouched and beautifi ed 
by the art of the photographer, in a similar manner one will 
be able to modify the spoken word, the sound and modula-
tion of the human voice, to its utmost perfection. A wide 
domain of acoustic re-touching has here opened up for the 
fi lm industry, and no singer will ever again run the risk of 
not having been able to hit the high C perfectly.73

Figure 3.18 “The curve of the sound ‘n’; This is how complex the sound ‘a’ looks 
in sound writing.”
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Once off -pitch notes can be corrected, late entries adjusted, disturbing overtones eliminated, and 
unpleasant sonorities rendered more agreeable, then every recording of music can in theory be 
“perfect.” Indeed, as Herbert Rosen insists, such tweaked productions might, in fact, sound better 
than the “originals”: “Indeed, we will even go so far as to say that all these presentations will be 
signifi cantly better, purer and more lacking in any blemishes than the authentic recordings! Since 
all the contingent possibilities on the one hand, and all the shortcomings that are characteristic of a 
number of musical instruments on the other, will now be eliminated by the sounding handwriting.”74 
But this new quality in recorded music is, of course, bought at a price, since now one can no longer 
“know” what exactly the status is of the performance it registers. In other words, a technological 
doubt has been introduced into the indexical readability of recorded performance. At any point what 
one is hearing might be the product of a synthetic, Pfenningerian postproduction intervention that 
is unrecognizable as such. Th is is the beginning of a far-reaching undecidability—recorded sound 
in the era of its referential ambiguity—that, decades later and in the wake of a much expanded 
repertoire of studio interventions, would lead to the rise of “direct-to-disc” mastering and so-called 
live recordings as an (ultimately futile) attempt to restore the prelapsarian untroubled indexicality 
of recorded sound prior to the moment of its synthetic simulatability.

Coda: Th e Aft erlife of Synthetic Film Sound

As it turns out, the fi ve fi lms in the Tönende Handschrift  series—the fi rst results of Pfenninger’s 
experimentation with synthetic sound—were also his last. In a 1953 interview Pfenninger explained 
the lukewarm response to his invention in the early 1930s as follows: “Th e time was not ripe, my 
invention came twenty years too early.”75 Or perhaps too late: only a few years later Pfenninger’s 
fi lms would be designated “seelenlos und entartet” (soul-less and degenerate) by the Nazis,76 and 
thus, not surprisingly, work in this domain eff ectively came to a halt. While Moholy-Nagy himself 
explored some of the challenges raised by Pfenninger’s technique in 1933 in the form of a short 
experimental fi lm entitled Tönendes ABC (Sounding ABC) whose optical sound track was rephoto-
graphed such that it could be projected on the image track simultaneously with the sound (allowing 
one to see the same forms that one was also hearing),77 besides a brief mention of synthetic sound 
in W.L. Bagier’s 1934 documentary Der Tonfi lm, Germany would quickly cease to be the fertile 
ground for work on synthetic fi lm sound that it had been for the previous few years.78

Elsewhere, however, especially in the wake of the extensive publicity surrounding the release 
and international distribution of the Tönende Handschrift  series, “hand-drawn sound” quickly 
became something of an international sensation, albeit a very brief one. In America even com-
mercial fi lms such as Rouben Mamoulian’s 1931 Dr. Jekyll and Mr. Hyde took advantage of the 
uncanny acoustic possibilities aff orded by the new technique as a means to provide a sonic cor-
relate to the transformation of the gentleman into the monster and vice versa. Th e result was, as 
one commentator described it, “a vivid, synthetically created sound track built from exaggerated 
heart beats mingled with the reverberations of gongs played backwards, bells heard through echo 
chambers and completely artifi cial sounds created by photographing light frequencies directly 
onto the soundtrack.”79 In France, following a few articles on Die tönende Handschrift  in French 
and Belgian journals,80 hand-drawn sound began to appear in fi lm sound tracks, most notably 
in the work of Arthur Hoérée whose practice of zaponage, a technique that involves using a dark 
paint or stain called Zapon to touch up the optical sound track, was employed to great eff ect in 
Dimitri Kirsanoff ’s 1934 Rapt.81 While I have not been able to establish the extent to which actual 
synthetic sound appeared in Italian fi lm, the issues involved were at the very least known there; 
for example, the German music theorist Leonhard Fürst (who had written about Fischinger in 
Melos) gave a lecture on new techniques of fi lm sound on May 2, 1933, at the International Music 
Conference which took place during the May Festival in Florence. Following this lecture, which 
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included screenings of a reel of Fischinger’s Tönende Ornamente, Eisenstein’s Romance Sentimentale 
(France, 1930), and Pfenninger’s Tönende Handschrift , explanatory essays began to appear on the 
subject in both technical and touristic journals.82 In the Soviet Union the fruits of the wide-rang-
ing local research into synthetic sound began appearing in the sound tracks of fi lms such as Plan 
velikikh rabot (Plan of Great Works, 1931), Kem bït (Who to be, 1931), and Gibel sensatsii (Th e end 
of a sensation, 1931), and then somewhat later in Symphony of the World (Soviet Union, 1933), in 
the “Ivoston” group’s 1934 Prelude by Rachmaninoff , and in Grigori Alexandrov’s short collabora-
tion with Sergei Eisenstein entitled Romance Sentimentale.

In the wake of Humphries’s sensational 1931 breakthrough in London one might have expected, 
in turn, that quite a lot of new work would be done on synthetic sound in England. While this 
seems not to have been the case (although it is entirely possible that synthetic sound continued to be 
used discretely by the major studios when needed), the British interest in the subject did, however, 
lead to what is arguably the most signifi cant reception of work in synthetic sound done elsewhere. 
Pfenninger’s technical breakthrough was reported at length in numerous richly illustrated articles 
in British professional journals such as Wireless World and Sight and Sound.83 At about the same 
time—and in addition to the already mentioned London Film Society screenings of synthetic sound 
fi lms by Fischinger on May 21 and December 10, 1933 (the latter with Moholy-Nagy’s Tönendes 

ABC), and a screening of Die tönende Handschrift  
on January 14, 1934 (described in the program notes 
as “the most elaborate attempt so far made to use 
synthetic sound for cinema purposes”)—on Janu-
ary 13, 1935, the Film Society screened a double bill 
of fi lms about sound: Bagier’s Der Tonfi lm and the 
British documentary How Talkies Talk (Dir. Donald 
Carter, 1934), which the program notes describe as 
follows:

Two films showing the different system of 
sound recording. Of special technical interest 
in the English fi lm is the actual photography of 
the photographic trace of the light beam which 
was developed while it was being fi lmed. Th e 
process of recording is normally carried out in 
the dark, but, by choice of the right fi lm stock 
for the motion picture camera, and by illumi-
nating the scene with a light which does not 
aff ect positive fi lm (on which the recording is 
done), a picture has been obtained of the actual 
recording sound waves. Th e sounds which 
are shown are synthetic, but they follow the 
mechanical wave form of sound.84 

It was also in London, just over a year later, that 
a young Scottish art student was hired by John Gri-
erson to work for the General Post Offi  ce (GPO) 

Figure 3.19 Four frames from “Loops” (Norman McLaren, 1940) 
with hand-drawn sound and image. Reprinted by permission of 
the National Film Board of Canada.
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Film Board. Th is student, Norman McLaren, would go on to become arguably the world’s most 
well-known and prolifi c proponent of synthetic sound. In the years following the above mentioned 
screenings and articles, McLaren began his fi rst experiments with synthetic sound, scratching 
directly onto the sound track in an improvised manner for Book Bargain (1937), to take just one 
example from his time with the GPO fi lm unit, and in the abstract fi lms Allegro, Dots, Loops, and 
Rumba (the last consisting of only a sound track without visuals), which he made in 1939 for the 
Guggenheim, then known as the Museum of Non-Objective Paintings, in New York. But when 
asked about the inspiration for the much more systematic technique of generating synthetic sound 
that he developed in the early 1940s, McLaren credits the Continental experimental fi lms shown 
at the Glasgow School of Art, where he had studied from 1932 to 1936:

Amongst them was a fi lm called Tonal Handwriting made by a German engineer from Mu-
nich—Rudolph Phenninger [sic]. He had evolved a system. First of all, the fi lm consisted of 
a documentary showing how he did it. He had a library of cards and a camera. He’d pull out 
a card, fi lm a frame and so on, and then at the end of that he had a little cartoon. He had 
music with this, quite lively, not distinguished, but very lively. Th is is the basis on which I 
developed my card system.85

It was this neo-Pfenningerian method of “synthetic animated sound”—involving a library of 
one-by-twelve inch strips, each with from one to 120 iterations of a hand-drawn sound-wave pattern 
that could produce every semitone across a fi ve-octave range—which McLaren used in later fi lms 
with synthetic soundtracks such as the stereoscopic Now Is the Time (1951), Two Bagatelles (1952), 
the Oscar-winning Neighbors (1952), and Blinkety Blank (1955). McLaren detailed his method 
in a series of introductory and technical essays that would be instrumental in disseminating the 
technicalities of the procedure.86 Using this technique, McLaren produced for the National Film 

Figure 3.20 Left: Cards containing soundwave patterns which, when photographed, produce musical sounds. Right: 
McLaren “composing” a fi lm score using cards containing sound-wave patterns. Both images reprinted by permission of 
the National Film Board of Canada.
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Board of Canada what is arguably the magnum opus of the synthetic sound fi lm, the seven-minute-
long Synchromy (1971), in which one sees the abstract patterns that are at every moment creating 
the sounds that one is hearing. Th e result, as described by a contemporary critic, is “a fascinating 
exercise in the ‘perception’ of sound.”87

Th e subsequent chapters in the rich and fascinating history of synthetic sound—which is, alas, 
far too extensive a subject to be dealt with here—unfold across a number of domains, ranging from 
avant-garde cinema (especially experimental animation) to the development of new notational 
systems and technologies for the production of sound. Th e former includes, to take just three 
examples, the work of the Americans John and James Whitney in the 1940s (who employed a 
pendulum device to generate an entirely synthetic optical sound track for the “audio-visual music” 
of their Five Abstract Film Exercises of 1943–1945), the experimental short Versuch mit synthe-
tischem Ton (Test) by the Austrian underground fi lmmaker Kurt Kren in 1957 (with an entirely 

Figure 3.21 Film stills from 
Synchromy  (Norman McLaren, 
1971). Soundtrack shifted on to the 
image track; what you see is what 
you hear. Reprinted by permission 
of the National Film Board of 
Canada.
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“scratched” optical sound track), and the fi lms of Barry Spinello in the 1960s (whose synthetic 
sound tracks—for example in Soundtrack [1970]—were generated both by drawing and painting 
directly on the celluloid and by means of self-adhesive materials such as microtape and press-apply 
lettering).88 Th e latter locates Pfenninger’s method in the complex history of the invention of new 
recording media such as magnetic tape and of new synthetic sound technologies such as Harald 
Bode’s 1947 melochord (which was used in the 1950s in Stockhausen’s studio for electronic music in 
Cologne), Harry F. Olson’s famous RCA Electronic Music Synthesizer (which was fi rst introduced 
in 1955), Robert Moog’s pathbreaking modular synthesizer built in 1964, and the later proliferation 
of MIDI interfaces that have rendered the experience of, and work on, music as a graphic material 
an almost quotidian aff air.

But besides its genealogical importance, Pfenninger’s Tönende Handschrift  is also of great, 
thoroughly contemporary theoretical interest, off ering as it does a remarkable proleptic parallel 
in the domain of the acoustic to the development that is at this moment transforming the status 
of much visual representation. If, as some have argued, the advent of digital imaging has thrown 
into question many of the referential assumptions that heretofore characterized the various fun-
damentally indexical nineteenth-century visual media such as photography and cinema, then the 
aesthetico-political consequences of this paradigmatic shift  are of fundamental importance. Just as 
Pfenninger’s technique of synthetic sound—especially when it operates as a simulacral “correction” 
of traditional sonic material within an otherwise indexical recording—fundamentally undermines 
the presumed homogeneity of the indexical fi eld, opening it up to a doubt whose epistemologically 
contaminatory consequences cannot be contained, so too does the increasing prevalence of a simi-
lar semiotic hybridity in the visual domain—such as, to take an obvious example, the completely 
computer-rendered 3-D creatures that inhabit an otherwise live-action cinematic landscape in the 
Disney fi lm Dinosaur (Dir. Eric Leighton, 2000)—throw the indexical status of the entire visual 
fi eld into question. In light of Lev Manovich’s suggestion that in media-historical terms the advent 
of the digital episteme can be described as a turn from an optical to a graphic mode of representa-
tion that in fact characterized the nineteenth-century media out of which cinema was developed,89 
the essentially graphematic nature of Pfenninger’s synthetic sound technique in turn reveals a key 
dimension of this graphic turn of new media—its fundamental status not so much as drawing but 
qua inscription as a techno-logics of writing.
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