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Abstract: The historic acoustic-phonetic collection (HAPS) of the TU Dresden
documents the history of experimental phonetics and speech technology with a re-
markably high degree of completeness. Due to some construction work, the col-
lection could move to new and improved showrooms in the Barkhausen Building.
This paper is a slightly extended version of the welcome speech, presented at the
occasion of the re-opening of the collection in the framework of the First Interna-
tional Workshop on the History of Speech Communication Research (HSCR 2015),
a satellite event of the Interspeech, Dresden 2015.

1 Introduction

Information technology at the TU Dresden goes back to Heinrich Barkhausen (1881–1956), the
“father of the electron valve”, who taught from 1911 to 1953. Speech research in a narrower
sense started with the development of a vocoder in the 1950s. Walter Tscheschner (1927–2004)
performed his extensive investigations on the speech signal using components of this vocoder.
In 1969, a scientific unit for Communication and Measurement was founded in Dresden. It is the
main root of the present Institute of Acoustics and Speech Communication. Tscheschner was
appointed Professor of Speech Communication and started with research in speech synthesis
and recognition, which today continues.
Numerous objects from the history of Speech Communication in Dresden, but also from other
parts of Germany, are preserved at the historic acoustic-phonetic collection (HAPS) of the TU
Dresden, which originated from three different roots:

• Objects that illustrate the development of acoustics and speech technology at the TU
Dresden. The most interesting devices are speech synthesizers of various technologies
[1].

• Objects illustrating the development of experimental phonetics from 1900 until the intro-
duction of the computer. The items of this part were collected by Dieter Mehnert from
different phonetics laboratories and rehabilitation units of the former GDR and, after the
German reunification, throughout Germany [2]. The inclusion of this collection was fin-
ished in 1999, which is therefore counted as the founding year of the HAPS.

• Objects which were formerly collected at the Phonetics Institute of Hamburg University
[3]. This important collection, which was founded by the renowned phonetician Giulio
Panconcelli-Calzia (1878–1966), was transferred to Dresden in 2005 in accordance with
a contract due to the closing of the Hamburg institute.

We presented a report on the development of the HAPS at the occasion of its 10th anniversary
[4]. The latest report in English language, however, dates from 2007 [5]. It is the aim of this
paper, to give an update of these reports.

22

ISCA Archive
http://www.isca-speech.org/archive

First International Workshop on the 
History of Speech Communication

Research (HSCR 2015)
Dresden, Germany

September 4-5, 2015



2 Development of the collection since 2005

The Phonetic Collection of the Hamburg University was transferred to Dresden in July 2005.
This enlargement, which also included the historic furnishings, required an improvement of
the spacial situation of the HAPS, which was hitherto situated in a common room with the
Barkhausen archive. Therefore the department offered two former storerooms in Wing A of
the Barkhausen Building. It enabled a reasonable housing of the experimental-phonetic part of
the collection, whereas the electronic exhibits remained in a store of the institute. The opening
of the collection in the new rooms was celebrated with a colloquium at May 10, 2006 (see
Figure 1).
In the following years, the main task in formal respect was taking an inventory of the collection
according to the rules of the custody. Fortunately, an employee could be recruited with public
funding, because the job was classified as benefit to the public. The position was available with
interruptions from 2008 to 2014.
The rooms of the collection were opened to the public at the annual “long night of sciences” as
well as on request. Highlights of the collections were also presented at different external events:

• 3rd International Conference on Speech Prosody, Dresden, May 2–5, 2006,

• Exhibition “Kempelen – Man in the Machine”, Hall of Art (Mücsarnok) Budapest, March
24 – May 29, 2007,

• 16th International Congress of Phonetic Sciences (ICPhS), Saarbrücken, August 6–10,
2007,

• Exhibition “SpeechSignals” in the Technical Collections Dresden, September 23, 2009 –
March 21, 2010, celebrating the 40th anniversary of the Institute of Acoustics and Speech
Communication (Figure 2).

In spring 2014, there was a personal change because Rüdiger Hoffmann retired from the Chair
of System Theory and Speech Technology. He is now a Senior Professor with responsibility
for the HAPS. The chair, which was renamed as Cognitive Systems, is now owned by Peter
Birkholz. He is a specialist in articulatory speech synthesis and related fields. Thus, the close
connection between the chair and the collection in research and teaching will continue.
The year 2014 brought also the decision that the HAPS had to move from the previous rooms.
The TU Dresden received the degree of a “University of Excellence” in 2012, which also in-
cludes the funding of the “Center for Advancing Electronics Dresden” (cfaed). This is related
to much construction work in the Barkhausen Building which will receive a new wing.
In this process of moving, the HAPS received big support by the administration, including the
Custody as well as the Department of Electrical Engineering and Information Technology. The
situation of the collection, which is shown in Figure 3, could be improved essentially.
The collection is now located in Wing C with a separate entrance from the inner courtyard.
The visitor goes upstairs and enters a suite of five rooms. Following a smaller office room,
there are three rooms for the exhibits. Despite of many practical restrictions in the arrangement,
a rough thematic structuring in three thematic groups was reached: experimental phonetics,
speech production and synthesis, speech analysis and recognition.
The final room serves as storage for all the written and printed material which is connected
to the collection. The HAPS preserves the scientific estates from two important scientists:
Giulio Panconcelli-Calzia and Walter Tscheschner. They form the scientific background for the
research work in the history of experimental phonetics and speech technology, respectively.
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Figure 1 - Opening of the depot rooms of the HAPS at May 10, 2006. D. Mehnert (left) explains some
highlights of the collection.

Figure 2 - Partial view of the special exhibition “SpeechSignals” in the cabinet room of the Technical
Collections Dresden, September 23, 2009, to March 21, 2010.
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3 New acquisitions

With the inclusion of the Hamburg collection, HAPS reached a high degree of completeness
especially with respect to early devices of experimental phonetics. Nevertheless, there were
some opportunities to close some gaps. The collection has no own budget, thus the acquisition
of new exhibits depends on the availability of sponsors.
It is difficult but not impossible to find new objects in the field of pre-electronic technology.
For instance, our collection of early harmonic analyzers from Mader could be complemented
by an impressive, very late (post-war) model, which we bought on the basis of a private offer.
It demonstrates that these harmonic analyzers were used in the laboratories until they were
replaced by office computers.
Considering the own research tradition in electronic speech synthesis, the extension of the col-
lection back to the roots of this field seemed to be especially attractive. The early beginning
of the speech synthesis can be demonstrated by replicas. In 2009, the purchase of one of the
three replicas of the speaking machine of Kempelen, designed by Fabian Brackhane at the Saar-
land University, was generously funded by the Chair of Communication Acoustics. There were
also some attempts to design a replica of the vowel synthesizers of Kratzenstein from 1781,
starting with a request from the curator of the exhibition of musical instruments at the Stiftung
Kloster Michaelstein. We finally found out that Professor Christian Korpiun from the Univer-
sity Duisburg-Essen had performed experiments with own copies of the Kratzenstein resonators
around 2005, which he reports about in his paper in these proceedings. The complete equipment
came to the HAPS as a generous gift in 2015.
The development of the mechanic speech synthesis in the 19th century can be demonstrated by
original exhibits, because several “mechanical voices” came to Dresden as part of the Hamburg
collection. We present a report of the history of these interesting small pieces in a separate
paper in these proceedings. Our set of voices could be complemented by a copy of the “speaking
picture book”, which formed one of the main applications. The remarkable book was purchased
from a Leipzig antiquarian in 2008 and was completely sponsored by the Herrmann Willkomm
foundation. Additionally, we received a convolute of different voices for puppets and toys as
a valuable gift from the renowned specialists for the whole history of puppet manufacturing,
Marianne and Jürgen Cieslik, in 2012.
The section of electronic speech processing was also expanding. The retirement of Rüdiger
Hoffmann provided an opportunity to transfer some older equipment from his chair to the col-
lection. Furthermore, we received some electronic equipment as gifts from several external
institutions. Especially worth to mention, we received several interesting devices in 2011 from
the former Fernmeldetechnisches Zentralamt (FTZ) Darmstadt, which was the research unit of
the Deutsche Post, now part of the German Telekom.
When the Hamburg collection came to Dresden in 2005, the library and the written materials of
Giulio Panconcelli-Calzia remained in Hamburg. This stock, which includes totally 44 running
meters, proved to be very valuable for investigations on the history and the way of functioning of
the exhibits, especially because it includes a big amount of reprints from virtually all authors,
who were important in experimental phonetics in the first half of the 20th century. Due to
space problems in the Hamburg University, the material came finally to the HAPS in November
2012. This resulted in the very rare and comfortable situation, that both, the material and the
immaterial parts of the estate of an important scholar are now united at one place.
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Figure 3 - Situation of the rooms of the HAPS in Wing C of the Barkhausen Building.
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Figure 4 - Two books about the exhibits of the HAPS.

4 Research work

4.1 History of the objects and cataloging

The scientific description and explanation of the objects is a long-lasting task. Considering
the importance of the exhibits from early experimental phonetics, we started with this part of
the collection. The authors Dieter Mehnert (text) and Rolf Dietzel (photographs) spent several
years to prepare a printed catalogue as Volume 1 of the planned edition, which was published
in 2012 (Figure 4 right) [6]. The description includes 244 items which are subdivided in eight
chapters.
In many cases, it took some effort to understand the functioning of the devices, to restore them
or to replace missing parts. Some object groups have a complex history, e. g., the larynx models
of Franz Wethlo and others, the converter capsules of Jules Marey, or the different aids for
measuring pitch basing on kymographic recordings. In these cases, experiments have been
carried out to estimate the performance of the old instruments [7]. The results of the experiments
and the historic findings were documented in a larger number of papers mainly at conferences.
A selection of these papers was collected as a book in 2010 (Figure 4 left) [8].
We are now preparing the second volume of the catalogue. Of course, it will include the re-
maining objects, which consist of

• historic exhibits from the speech technology (analysis and synthesis),

• selected objects from general acoustic measurement,

• miscellaneous objects.

This cataloging work will also be accompanied by research on the history of the field, which
was started partially (e. g., [1], [9]).
It should be mentioned that the HAPS also preserves a large number of gramophone disks and
historic photographs and diapositives, which are still waiting for a complete documentation
[10].
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Figure 5 - (left) Johannes Kessel. Lithography from his daughter Frida Mentz-Kessel, ca. 1900.
Städtische Museen Jena, c⃝ JenaKultur.

Figure 6 - (right) Measuring protocol from the common work of Kessel and Mach. Found as insertion
in Mach’s diary NL 174/506, Archive of Deutsches Museum Munich. Photograph Deutsches Museum.

4.2 The biography of Johannes Kessel

The investigation of the aforementioned mechanical voices aroused our interest in the life and
work of the otologist Johannes Kessel (1839–1907, Figure 5), who proposed to introduce the
parts in logopedics. Kessel studied in Gießen and Würzburg and had a long postdoctoral phase
in Vienna and Prague. Coming from Vienna, where he studied the histology of the ear at the in-
stitute of the renowned pathologist Salomon Stricker, Kessel turned to Prague for a working stay
at the chair of the famous physicist Ernst Mach (1838–1916) in the years 1871–1874. This co-
operation was important because a number of essential findings in the psychophysics of hearing
were published by both authors (Figure 6). Following his habilitation, Kessel worked as an out-
side lecturer at the University of Graz, where he performed the first stapes mobilization (1875),
followed by further new procedures in the surgery of the middle ear which may be characterized
as early steps towards tympanoplasty. From 1886, he worked as a professor for otology at Jena
University. Although his work was important for hearing acoustics, otology, and rehabilitation
engineering as well, there is no more biographical material than a biographical sketch from
1970 and a chapter in a PhD thesis on the history of the Jena clinics of otorhinolaryngology
(ORL) from 2005.
In cooperation with the former director of the Halle ORL clinics, Lutz-Peter Löbe, we decided
to close this gap by writing a scientific biography of Kessel. This project started around 2007
and is finished now with a monograph, which is basing on much unpublished material from
public and private archives [11].
Concerning the focus of the HAPS, the book does not only contribute to the history of the
mechanical voices. It is also interesting because the younger Kessel was deeply involved in
the scientific development of experimental physiology and their equipment, which formed the
starting point for the evolution of experimental phonetics.
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5 Conclusion

The historic acoustic-phonetic collection of the TU Dresden has developed in rather few years
to a place for teaching and research. The authors like to express their cordial thanks to all
supporters of the collection. We are pleased with the acceptance as a place for the first workshop
of the ISCA/IPA Special Interest Group on the History of Speech Communication Sciences. We
are confident that the workshop contributes to growing interest in the history of phonetics and
speech technology.
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