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Abstract

The paper explores an importanttrajectory in the prehistory of mechanical and/orvirtual assistance, focusing
on Wolfgang von Kempelen's “speaking machine”, which proved to be the most advanced of its kind fora long
period, and, in a sense, can be seen as a precursor to natural-language user interfaces such as Siri. Four main
contexts of Kempelen's invention are discussed. First, the linguistic-phonetic considerations that preceded
the creation of the speaking machine. Second, the politicalimplications of the argument in his treatise Mechanis-
mus der menschlichen Sprache (1791), inspired by Enlightenment ideas and, further, shaped by the then lively
discourse on the origin and evolution of language. Third, the role of his ideas on assistance and the forms of
human-machine interaction in the concept of the envisioned tool. Finally, the sensory-aesthetic specificities
of the speaking machine with regard both to its production and the operation principles: from the ghostly
sound of its replicas to contemporary reflections in the contemporary art exhibition Kempelen - Man in the
Machine (Budapest/Karlsruhe, 2007-2008).
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After more than two decades of experimenting with several versions of his speech machine, Wolf-
gang von Kempelen published his treatise on The Mechanism of Human Speech in 1791 (in a parallel
German/French edition). This elaborates on three major themes. First, he presents an argument,
typical of the second half of the 18th century, on the origin of language (connecting mainly to Jo-
hann Gottfried Herder’s thoughts), followed by a phonetic instruction to the production of pho-
nemes (Kempelen often calls these letters), and finally a description of his speaking machine - the
latter telling the long and cumbersome process, slowed down by a series of wrong decisions, that
led to the perfection of his invention. The machine itself consists of bellows, a wooden box called
“windchest” attached to them, areed pipe, and valves. Although the analogy between the machine
and the anatomicalapparatus of humanvoice articulationis obvious (e.g., the bellows are intended
to replace the lungs), Kempelen's description makes it clear that, of the two possibilities docu-
mented by similar experiments at the time, the first option being that the machine is based on the
recognition and reconstruction of human articulation, the second on the reproduction of acoustic
impressions of human speech, he chose the latter (see on this Felderer 2002: 264-265). Indeed,
one finds convincingargumentsthatthe phonetic part of the treatise doesnot derive fromthe laws
of human sound formation, but from mechanical principles attributed to the machine (Gessinger
1994: 585-586). This is why the machine (a wooden box with a pump) is not intended to take on
human form (in contrast to his most famous invention, the “chess Turk”, which he put on show in
various European cities from 1783 to 1884, together with the speaking machine). Moreover,
Kempelen was even indifferent to the fact that in the case of humans, airflow and speech use the
one and same orifice. For technical reasons, he opted for two openings: “it would make no altera-
tion to the speech of a person were he to have a hole in his chest, which was covered by a flap on
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the inside, and through which he drew in air” (Kempelen2017: 559). However, again unlike the
chess Turk, the speakingmachine isnotbased on anthropologicalillusion:thereisnomanin the box.

In the following, some major contexts of Kempelen's invention will be discussed. First the pa-
per looks at Kempelen's linguistic-phonetic considerations. Secondly, it discusses the political im-
plications of the argument in his treatise Mechanismus der menschlichen Sprache (1791), inspired
by Enlightenment ideas and, further, shaped by the thenlively discourse on the origin and evolution
of language. From these contexts follows also the question of his ideas on assistance: thatis, to
what extent can his ideas about the interaction between human speaker and machine be linked to
the contemporary forms of such interactions. Since, according to the paper’s thesis, aesthetic
responses contribute in many ways to the contemporary understanding of such interactions, the
concluding section aims to touch upon the sensory-aesthetic specificities of the speakingmachine
bothinits contemporary contextandin recentartisticreflectionsaspresentedinthe contemporary
art exhibition Kempelen — Man in the Machine (Budapest/Karlsruhe, 2007-2008).

However, it is important that the breakthrough came when Kempelen realised that he had to
depart from the path taken by contemporary scholar Christian Kratzenstein. Although Kratzenstein
had won a prize for his discoveries on the mechanical production of vowels, whichin some respects
surpassed Kempelen'sinsights (for details on Kratzenstein's mechanical conception see Gessinger
1994: 547-582), he did not manage to go beyond the five vowels, the reason for which, as
Kempelen's experiments would show, was that he had insisted on separating the different sounds
by means of different whistles of an organ-like construction. Kempelen first took the same direc-
tion, and then realised that human speech sounds could only be produced if they all were emitted
by the very same articulation organ, as in the case of human anatomy (Kempelen 2017: 509).

The causes and consequences of this insight are of phonetic nature. For Kempelen, the greatest
difficulty was not the production of individual sounds, but their combination into syllables or words, the
fact that the extent of different sounds cannot be clearly marked off from one another - this is the
same issue that led Ferdinand de Saussure, more than a century later, to the distinction between
phonology and the acoustic materiality of phonetic articulation.” The issue of this distinction still
haunts more recent discourses on phonology: according to some findings, segmentation cannot
be considered a universal consequence of word recognition and speech comprehension (see, e.g.,
Morais—Kolinsky 1994). Herein liesthe reason why it is important to privilege acoustic impressions
over articulation, since, as Homer Dudley, creator of the Voder and Vocoder devices, who praised
Kempelen as a forerunner of electronic speech synthesis, points out, Kempelen's machine really
performs well “when given some clue beforehand” (Dudley—-Tarnoczy 1950: 164), e.g., when the
context of larger units, words is known. Kempelen's main concern was with consonants, where
he must admit that the machine might “deceive” the ear. This underlines the childlike character of
the machine, which is emphasised throughout the treatise: “the machine’s childlike voice comes
into play and one allows it to pass as a child, whenit sometimes babbles, or replaces one letter
with another” (Kempelen 2017: 595, 597).

Unsurprisingly, Kempelen's general linguistic theories, which question the thesis of the divine
origin of language, focus on two principles: conventionality and universality. The firstis proved by
the sign language of so called “deaf-dumbs”: “And herein lies the best proof that language is not
inevitably endowed by the Creator, but rather that people can create it stepwise themselves. Be-
cause, if one can invent alanguage based on hand signs for the eye, there is no basis for believing
that one could not also invent one based on tones for the ear, reproducing and building one as with
the other” (73, 75). A language created without any human intervention would mean that language
could exist without reason, which Kempelen refutes with a particularly telling analogy: “But what
does it mean to have a language before the development of reason? Isn’t that speaking, before
thought or reasoning, words without understanding, like parrots?” (97) The question is highly

T “Even if all the movements made by the mouth and larynx in pronouncing a chain of sounds could be photo-
graphed, the observer would still be unable to single out the subdivisions in the series of articulatory move-
ments; he would not know where one sound began and the next one ended” (Saussure 1983: 38).
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relevant precisely in the context of a speaking machine, since it considers and rejects an option
that is, in principle, implied in the production of speech by machines. A machine may be able to
speak without reason, without the capacity of understanding. However, Kempelen's machine, as
will be discussed, does not allow for such an isolation of the machine from the human, since the
machine is captured more like an assemblage (see Pennycook 2018: 142-143) with its operator:
e. g., itis the human ear, in a kind of acoustic feedback, that guarantees correct pronunciation, and
it is the human hand that pumps the machine’s lungs and adjusts the glottis.

However, deaf-mutes are a testimony not only to the conventionality of language, but also to
its naturalness. Kempelen recalls that he was able to communicate with an unknown deaf-mute
without knowing sign language, because the deaf-mute made himself understood through a “uni-
versallanguage” (71). Moreover, animals also might have a certain kind of language, and right at
the beginning of the treatise Kempelen gives a quite funny transcription of a conversation with his
dog (5, 7). Elsewhere, however, a man born deaf, who has not learned sign language, is likened to
a “wild animal”in terms of “spiritual strength”(91). In otherwords, Kempelen does notmake a clear
decision. Advancedlanguage is essentially conventional,ahuman product, butin the ability to have
language, its universal, one might say natural, character is also reflected — even though this is ex-
pressed in the use of conventional language.

The assumption of the universality of language is crucial for Kempelen and his machine in
severalcontexts. 1. The machineispolyglotin nature, speakingalllanguages — evenif, as the thesis
concludes, it does not speak different languages with equal perfection (German, because of its
frequent consonant combinations, seems to be more difficult than French or Italian [623]). 2. If, as
he points out in his reference to the universal language plan of his compatriot Gyorgy Kalmar (see
on this Hegediis 2011), sign language serves as evidence for the universality of language, then this
means that language can be visualised. This is essential to produce sounds through manual opera-
tions. 3. The example of the deaf-mute boy who reads lips proves that the “operational laws” of
speechorgansare also universal (Kempelen2017:81). 4. Languageis in principle accessible to all.

This universal concept of language also has political implications, of course. Kempelen'sin-
ventionideaswere undoubtedly influenced by the Baroque fascination with mechanicalgamesand
riddles, but Enlightenmentideology is at least as significant. He received numerous commissions
from the courts of monarchs influenced by Enlightenment, Maria Theresa, and later Joseph I, even
if his relationship with the House of Habsburg eventually turned worse, probably for political rea-
sons. The idea of a universallanguage can quite clearly be understood as the central principle of
the political idea of giving a voice to all, including those who had previously been unable to express
their political will. The speaking machine can be understood as a committed step towards a univer-
sal right to vote, aright to a public voice, since in all its aspectsit serves the purpose of conveying
what its user has to say, regardless of the latter’s individual characteristics or disabilities (see on
this Felderer 2002: 275-276). The late successors of Kempelen's machine, personal assistants
based on natural language user interfaces, do not assume such social isolation of their users, but
they still do serve to involve them as much as possible in the web of public communication and
material environment. Thanks to the machine, anyone who has been excluded for whatever reason
should be able to speak up in public space. It is striking that Kempelen's examples, as well as the
metaphors he uses to describe the machine’s voice, predominantly refer to members of society
deprived of public discourse: deaf-mutes and children. It is as if, in this respect, Kempelen's idea of
the speaking machine came close to the Rousseauian vision of the uncorrupted savage and thus
to the assumption thatthe anthropological question of the nature of man can be answered by making
thoseindividuals speak whowere previously unaffected by society. This question, in a curious twist
in the political subtext of Kempelen's treatise, is in fact answered by a machine.

Of course, this implies, on the one hand, acertainimpersonality that characterises the machine
as an apparatus of political publicness (which fits in well with the administrative practices of en-
lightened absolutism). On the other hand, however, it allows precisely for personalised subjects
(actually, rather semi-agents) entering the space of communication. In the last paragraph of
Kempelen's treatise, the much-quoted scene of the machine’s coming to word is described as a
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repetition, but it is still about a speaking self: “Ich spreche ein jedes franzdsisches oder italienisches
Wort, das man mir vorsagt, auf der Stelle nach” (Kempelen 2017: 622-623).2 | speak through the
machine.

Itis obvious that the machine was also intended as a kind of helping aid and was supposed to
function as an early personal assistance device. This aspect is not unfamiliarin the context of an
age when the first institutes dedicated to the education of the deaf-mutes were founded and is in
line with the ideas behind Kempelen's further inventions (and with the contemporary fantasies
about mechanical speech in general):® he designed a printing machine for the blind, and in the
description of the speaking machine he refers several times to speech therapy aspects, e.g. in the
preface, he expressesthe hope that “a portion of those people who have a faulty pronunciation,
might be cured of this by my guidance” (Kempelen 2017:19). Nevertheless, the feedback process
that determines the use of the machine has a missing link. Since the operator of the machine can
produce the right sounds afterhearing, thatis, based on acoustic impressions, it is highly question-
able how the deaf-mute user could find the right manoeuvres of sound production (see on this
further Felderer 2002: 274 and Gessinger 1994: 597-600). Clearly, Kempelen's machine could not
rely on the conditions of modern technologies of speech recognition and speech synthesis: there
was no database of recorded speech available to perform phonetic transcription in speech-to-text
transformation, and fortext-to-speech transformationit could not rely on more (e.g., large language
corpora) than observations of phonetic regularities. This is why the speaking machineis unable to
function without the involvement and presence of the user, and, unlike Siri, Alexaand all the others,
cannot communicate with partners (nor rely on deep learning processes) on its own.*

This, on the other hand, also suggests that Kempelen's machine apparently remains completely
indifferent to its user. Its impersonality is also reflected in the fact that the machine itself is not
anthropomorphised. Its only human trait (its voice) does not serve the illusion of an autonomous
personality sinceit is intendedtoreplace the voice of the user. Thisis in clear contrastto the speech
synthesis programs that run personal assistants, which are available to the client in a personalised
form: they have aname, can be addressed or even must be spoken to and can be assigned a per-
sonalised tone and, of course, different languages. On the other hand, Kempelen's machineis not
yet entirely impersonal, since the way it speaks is ultimately based on close interaction with its
user, which extends not only to the acoustic dimension but also to tactile contact. However, it does
not store and “learn” from the experience of interaction, in contrast to digital assistants. It is amus-
ing that the Apple website feltit necessary tostressin the privacy notice thatthe assistantremains
indifferent to its user. “Siri learns what you need. Not who you are.”® Of course, there might be
doubts here.

While Siri carries the promise of multitasking and primarily relieves texting hands of their bur-
den, Kempelen's machine occupies precisely the hands. It is interestingin this respect that, from
the evolutionary perspective of the emergence of language, Kempelen's machine seems to react to
a blocked process. André Leroi-Gourhan has suggested a close link between the freeing of hands
or of the mouth, which follow from bipedalism, and the emergence of language: one of the precon-
ditions for language is that the mouth does not have to be used as a mechanical tool (e.g.,as a
claw) and that certain tasks are taken over by the hands (see Leroi-Gourhan 1993: 89, 244).
Kempelen's machine ends up with a mechanical mouth: here, the mouth becomes a tool again, and

2 Such a reading of the sentence goes lost in the English translation cited here: “I can repeatany French or
Italian word that one gives me on the spot.”

3 The mathematician Leonhard Euler, for example, hoped that such machines would improve the efficiency
of public speaking: “Die Prediger und Redner, deren Stimme nicht stark oder nicht angenehm genug ware,
konnten alsdann ihre Predigten und Reden auf einer solchen Maschine spielen, so wie jetzt die Organisten
musikalische Stiicke spielen” (quoted by Gessinger 1994: 525).

4 However, contemporary sources show that the machine was able to give the illusionary impression that it
speaks entirely without any human contribution, see Brackhane 2017: CVII.

5 https://www.apple.com/siri/
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the machine makesuse of the hands - in this way, the machine testifies tothis evolutionary pattern
in a negative way. That means that the support capacity does not extend to all aspects of
Kempelen's machine

From this point of view, the question of the aesthetic aspects implied by the machine can also
be interesting. As mentioned above, Kempelen refrained from a consistent anthropomorphisation
for reasons of technical necessity. While he adopts certain features of human sound articulation,
he does not seek to anthropomorphise the appearance of his machine in any way — in contrast to
the chess Turk, which attempted to distract attention from the real human being hidden in the ma-
chine by using a life-size human figure. The speaking machine neither hides a human being nor
bears human features. But there is still some similarity. Kempelen’s machineis covered by a box,
which he himself says is “not at all necessary for speech”, but which was intended to protect the
machine from dust and to prevent sound scattering (Kempelen 2017: 565). Atthe same time, this
box also covered the hands while operating the machine — in a sense, it evoked the same illusion
on which the pseudo-automatic of the “chess Turk” was based. Itis interesting that it is the hands
that should remain hidden.

The 2007 exhibition Kempelen — Man in the Machine shown at the Kunsthalle Budapest and
the ZKM Karlsruhe featured contemporary artists reflecting on Kempelen's inventions — mostly the
“chess Turk”, but there were also number of artists who dealt with the speaking machine instead.
Not surprisingly, these works show that the issues raised by the machine are also a challenge for
contemporary technology. On the other hand, they brought to the fore those aspects of the human-
machine relationship (e.g., anatomical equivalence and anthropomorphisation, and the role of the
hand) that have been discussed above. Several installations use the technology of electronic
speechsynthesis. Ken Feingold’'s 2007 computer installation Box of Men generated a real-time dialogue
between ssixvirtualventriloquist puppets. The program’'sunique featureisthatit has attributed “per-
sonalities” to the puppets, who expressed even their opinions about each other’s feelings and
thoughts. In other words, the software compensates for the shortcoming of Kempelen's machine
in that it could not personify the artificial voice — the machine is a ventriloquist, too, but it can only
imitate the discourse of the human with whom it directly interacts. The visual appearance of the
puppets (in which the open or closed position of mouths plays a major role) is reminiscent, further,
of the illusion of the “chess Turk”. Kathrin von Maltzahn’s series of watercolour paintings entitled
Instructions for the Most Perfect Pronunciation of the Hungarian Language (1998) follows the op-
posite path. The picturesrepresent the mouth while pronouncing Hungarian sounds, detached from
the broader visual and corporal context of the body or face. The isolated images stand for
Kempelen's phonetic aspiration to find a separate position for each “letter” using the machine - a
phonological abstraction of speech, which here, as in Kempelen's work, also presupposes the
visualisation of language. While these images depict the organ of sound articulationin its bodily
reality, that is, not as a puppet, the detachment from the body and the abstract moment of sound
production still alienates the anatomical mouth —itis at least as uncanny as if the images were of
artificial mouths. The mouth as a sound-producing organ appears to some extent as a machine in
these images. Furthermore, the absence of any textual elementsin the “instructions” evokes the
option of lip reading, which played an important role in Kempelen's reflections on language. One
could, amongothers, refertohisexperience of witnessing a deaf-mute boy beingable towrite down
the textread to him after reading it from the lips: “The boy wrote identically word for word on the
board. This shows, that our speech apparatus always has the same operational laws, that each
soundis distinguished fromthe others by the position of this apparatus, and that one can by precise
and repeated observation of oneself and others, finally distinguish, how nature makes use of mani
fold means to bring forth what is basically a simple sound” (81).

Martin Riches’s sound installation The Talking Machine (1989-1991) is an archaeological in-
tervention in the history of technology: it starts from an insight not unlike the one reported by
Kempelen (“While | was voicing the pipes for a mechanical organ | noticed that when they were
playing incorrectly they would sometimes make sounds quite similar to human speech.”), but it
leads him down a path that Kempelen finally did not choose (Serexhe—Weibel (eds.) 2007: 68, cf.
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Kempelen 2017: 399, 401). Riches’s talking machine, which the artist calls an “acoustic speech
synthesiser”, is basically a computer-controlled organ with 32 pipes, each pipe correspondingto a
distinct sound. Each pipe was designed according to the measurements of X-ray photographs
taken of a person speaking — as a result, a rival to Kempelen’s machine, namely Kratzenstein's
vowel organ, of which there is no known contemporary representation, is realised in computer-
steered version.

But thereis also an example of a computer program simulating the principle of Kempelen's
machine. Michael Markert’s sound installation kIl (Kempelen 2.0) (2007) is “a voicetopological in-
terface for gestural navigation in linguistic space” (Serexhe — Weibel [eds.] 2007: 74). This device
creates an equivalence between the hand and the organs of speech articulation through the sen-
sory measurement of hand movements. The hand, so to speak, takes over the task of sound pro-
duction, made possible by the fact that its positions correspond through the interface to those of
the latter. This device envisages a sign language that provides a translation between gestural lan-
guage and articulated speech through an iconic correspondence ratherthan a conventional one.
While in Kempelen’'s machine the hand is supposed to control the artificial speech organs that pro-
duce sound, here this translation is rendered superfluous by a kind of immediacy, the hand does
not have to interact or come into sensual contact with the machine. In fact, of course, there is no
absolute immediacy: it would be more accurate to say that the machine is virtualised, since there
is obviously still a mediating transformation betweenthe machine and speech: this is the interface
itself. Only this allows the hand to become mouth.

Finally, another approach to the idea of immediacy between body and machineis presented in
Georg Winter's installation Mobile Harajuku (2007), which is based on the technology of mobile
telephony and its impact on the experience of the relationship between man and his environment,
i.e., the radical separation of the message conveyed in speech from the environment in which the
event of speech takes place. The device responds to this experience by promising to recover a
specificimmediacy by eliminating the distance betweenthe speaking body and the message. As
the device is directly controlled by the mouth (thus implicitly carrying or reflecting on the utopistic
promise of the most direct communication possible), in a sense the basic scheme of the “chess
Turk” getsreversed: here itis not the man in the machine, but the machinein the man, so to speak.
The device, which promises to eliminate the externalisation of speech, raises the possibility of a
direct (self-)expression of the articulation apparatus, but at the same time highlights the fact that
this immediacy is produced by machines. This presents a contradictory account of the extentto
which Kempelen'sinvention could have been a precursorto algorithmic speech synthesis. Assome
of the artworks discussed above have shown, the analogy between the operations of the machine and
human voice production is not self-evident (e.g., it requires the intervention of digital data analysis),
and the speaking machine can at most be related to contemporary language technologies within
the framework of a kind of media archaeology. On the other hand, it establishes a perspective that
reveals the non-human, e.g., machine-like factors of human speech. This contradiction is not un-
knownin linguistic theory. Saussure, whowantedtoliberate the phoneticreality of sound formation
from the regime of the alphabet, as his earlier quoted statement attests,® dreamt of devices that
provide direct access to language, e.g., by “filming” the movements of mouth and larynx. For
Kempelen too, the phonetic reality of human language was revealed in the design of a machine.
There is indeed machine in the man.

References

Brackhane, Fabian 2017. Preface. In: Kempelen, Wolfgang von: The mechanism of human speech. Vol. 1.
Dresden: TUDPress. XCI-CL.

6 See note 1.



POLITICS, ASSISTANCE, AND AESTHETIC ASPECTS IN KEMPELEN'S SPEAKING MACHINE 11

Dudley, Homer —Tarnoczy, T. H. 1950. The Speaking Machine of Wolfgang von Kempelen. JASA 22: 151-166.
https://doi.org/10.1121/1.1906583

Felderer, Brigitte 2002. Stimm-Maschinen. In: Kittler, Friedrich — Macho, Thomas — Weigel, Sigrid (Hg.):
Zwischen Rauschen und Offenbarung. Zur Kultur- und Mediengeschichte der Stimme. Berlin:
Akademie. 257-278. https://doi.org/10.1515/9783050079035.257

Gessinger, Joachim 1994. Auge & Ohr. Studien zur Erforschung der Sprache am Menschen 1700-1850. Berlin —
New York: de Gruyter. https://doi.org/10.1515/9783110872569

Hegediis, Béla 2011. The Ideas of Gyorgy Kalmar. Hungarian Studies 25: 61-70.
https://doi.org/10.1556/hstud.25.2011.1.5

Kempelen, Wolfgang von 2017. The mechanism of human speech. Vol. 1. Dresden: TUDPress.

Leroi-Gourhan, André 1993. Gesture and speech. Cambridge MA — London: MIT Press.

Morais, José — Kolinsky, Régine 1994, Perception and awareness in phonological processing. Cognition 50:
287-297. https://doi.org/10.1016/0010-0277(94)90032-9

Pennycook, Alastair 2018. Posthumanist applied linguistics. London — New York: Routledge.

Saussure, Ferdinand de 1983. Course in general linguistics. London: Duckworth.

Serexhe, Bernhard — Weibel, Peter (eds.) 2007. Wolfgang von Kempelen — Man (in the) Machine. Berlin:
Matthes & Seitz.




