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Preface

 This book was started with a chal-
lenge: to explore the connections between 
sounds and architecture. Many paths lead 
to aural architecture, to subjective sensa-
tions, to storytellers and fantasies, espe-
cially in the field of architecture. Utopias 
of the fusion of architecture and music 
have long preoccupied mankind. Many 
colleagues and friends, when they asked 
about my topic, said: „Ah ok, you write 
about concert halls...“ No, I‘m not inte-
rested in optimizing modern concert halls. 
I‘m interested in exploring the develop-
ment of the last decades.  

 When we know more about the 
past, we get the information we need for 
the future. So, none of my chapters that 
didn‘t make it into the book were in vain. 
They all contributed to the development 
of this master thesis where it now stands. 
The book has lived on with me and I have 
lived on with the book. Nevertheless I will 
close the book cover for the time being. 
Have fun reading!

Thanks to all who have accompanied me 
on this journey and a special thanks to 
Bart for the dedicated and always motiva-
ting supervision of this master thesis.
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Introduction

 Why is hearing important to 
architecture? Why isn’t it enough to see 
and feel the stone, concrete, glass? Right 
away, we think: OK, it is true, acoustics is 
a topic for concert halls and educational 
institutions, where music and sometimes 
exuberant noise is created. However, 
this work is not intended to discuss the 
properties of materials, but to investigate 
relationships and how these have de-
veloped over the past decades. 

 To this end, this master‘s thesis ma-
kes use of the Actor-Network-Theory as 
defined by Bruno Latour and Michel Cal-
lon. To better understand how this theory 
works, we need to find out how it is cons-
tructed. This can be done by isolating and 
investigating each individual component, 
or by finding out how the components are 
connected. So, we must see how noises 
or sounds combine with architecture, how 
they develop and multiply outside and 
inside materials. 

 Helpful for this is the story of 
Pasteur, who developed a vaccine against 
anthrax. In this narrative, Latour unco-

vers the network between Pasteur, the 
microbes, farm animals and other human 
actors. He explains in detail the import-
ance of the connections between count-
less individual components that enabled 
Pasteur to make a breakthrough with the 
vaccine. Only the knowledge of the chain 
of circumstances enabled Pasteur to suc-
ceed.

 Translated into the network bet-
ween architecture and sound, one surpri-
singly finds parallels and similar building 
blocks. The success of Edgard Varèse also 
built on several components of a coherent 
network. Varèse‘s father was an engineer 
and he envisaged the same career for his 
son. Edgard, however, was more devoted 
to music, but he retained that fascination 
with technology throughout his life. His 
compositional style always contains a 
physical logic or a mathematical inspirati-
on. 

 “Sound-masses, for example, are 
said to experience attraction and repulsion 
from one another. It is the attractive and 
repulsive forces of electricity that govern the 

coherence of the sub-atomic particles of the 
atom and the chemical properties of atoms 
in molecules. Similarly, sound-masses may 
collide. As a result they may be repelled from 
each other. This behaviour is strikingly simi-
lar to Rutherford‘s scattering experiments of 
1911 wherein collisions of sub-atomic par-
ticles caused varying degrees of deflection” 
(Anderson, 1991: 42). 

 Some important discoveries of the 
beginning 20th century can be found in 
Varèse. Like Pasteur, Varèse also benefited 
from the discoveries of his contemporaries 
and used them for its own purposes.

 So we see that both protagonists, 
Varèse as well as Pasteur, have expanded 
their original network and built it into a 
remarkable network worth exploring. 
What was for Pasteur a network of Robert 
Koch, Emile Roux, farm animals, other 
doctors, biologists, chemists, patients and 
nurses, is for Varèse the same with the 
inventions of Ernest Rutherford, Wilhelm 
Roentgen, Joseph Thompson, composers, 
artists, mathematicians, astronomers ... 

 This master‘s thesis is primarily 
concerned with determining the links to 
architecture. It is therefore a central ques-
tion: 

Does electronic music change 
space? And, if yes, how?
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Figure 1: Timeline of works related 
to architecture and electronic sound 
from 20th century until now



Chapter 1: The Sound-microbes

I. Why Actor-Network Theory?
II. From the laboratory into the field and back
III. ANT in sound and space

„Roux, bent over a microscope, 
observing diphtheria bacilli,
is stronger than those bacilli, 

whereas the same microbes, if let 
loose in nature, laugh at men or kill 
them. The difference made by the
laboratory is small yet crucial. In it 

the power ratio is reversed; 
phenomena, whatever their 

size - infinitely great or infinitely 
small - are retranslated and simpli-
fied in such a way that a group of 

men can always control them“

(Latour 1988: 74).
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I. Why Actor-Network Theory?

 The actor network theory (further 
abbreviated AT) describes the connection 
between things (material) and concepts 
(semiotic). Developed by Michel Callon 
and Bruno Latour, it has been descri-
bed clearly in some statements of Latour 
as something different to our vision of 
a ‘technical’ network. The actor in this 
network is not just a human individual, 
but also “non-human”. That means, e.g., 
that in a relationship between two hum-
ans, the material next to them has also a 
kind of relationship to them, as well as a 
fish in the Pacific has also a connection to 
another fish in the Atlantic, just by having 
similar relationships to other fishes, algae 
or any other kind of physical or non-phy-
sical appearance. 

 As a demarcation to common so-
cial networks, Latour involves nature and 
non-human to the network: 
 
 “Although AT shares this distrust for 
such vague all-encompassing sociological 
terms it aims at describing also the very na-
ture of societies. But to do so it does not limit 
itself to human individual actors but extend 

the word actor – or actant – to non-human, 
non-individual entities. Whereas social net-
work adds information on the relations of 
humans in a social and natural world which 
is left untouched by the analysis, AT aims at 
accounting for the very essence of societies 
and natures” (Latour, 2017: 2).

 Every component of the network 
will change the whole, but the network 
needs permanent change, because this is 
its purpose. The constant renewal creates 
a new freedom, which leads back to the 
components of a network and redefines 
itselfs:

 “The notion of network allows us to 
lift the tyranny of social theorists and to
regain some margin of manoeuvers bet-
ween the ingredients of society -its vertical 
space, its hierarchy, its layering, its macro 
scale, its wholeness, its overarching charac-
ter- and how these features are achieved 
and which stuff they are made of” (Latour, 
2017: 5-6).

 To describe the phaenomenon of 
sound and space as actors in a greater 
network, it is insufficient to explain just the 
two words at once and then try to corre-
late them. It is important to discover much 
more components: Similar to the search 
for new species of bacteria, we have to 
look at the conditions under which sound 
particles are produced. Then we have 
to find the conditions under which they 
spread. In addition, the transmission of 
sound particles between media is im-
portant. Which materials absorb sound 
better? Which materials behave better to 
spread them?  
 
 Space plays an important role 
here, it is the scene of the action. If so-
mething changes in the room, the whole 
system changes. Also, the evolution of 
sound has undergone great changes, 
especially in the last century.

 If one considers the correlation 
between architecture and music, which 
are both very different to the terms 
‘sound’ and ‘space’, we will find very fast 
connections in measurement, proportions 
or mathematical intervals. Already the 
Greek were interested in buildings like the 
amphitheatres, which allow a favourable 
distribution of the sound. But in this thesis, 
I do not want to concentrate on only two 
protagonists, I want to focus on nearly all 
possible actors in the field of sound and 

space. The change of sound through the 
change of space in an unprecedented 
way, this is a topic of special interest to 
me. The actor-network theory will help 
me to find the composition of sound and 
space and to make the right mix of com-
ponents myself.

 The next two pages show a simple, 
possible network of actors. If one imagi-
nes umpteen times more actors, one gets 
approximately the view of the world of 
Latour.
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A Sketch.
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II. From the laboratory into the field 
and back

 While analysing all participants 
of the change of sound in the beginning 
20th century, the sociologist and philoso-
pher Bruno Latour gave a hint when he 
wrote about the phaenomenon of Louis 
Pasteur, one man, who truly achieved 
great success with the invention of the 
pasteurization process and the discovery 
of the microbes, but also made wise use 
of the circumstances at his time. Accor-
ding to Latour, Pasteur was an actor in a 
great network, one part of a greater who-
le. The book “Pasteur: guerre et paix des 
microbes” (1988) written by Latour can 
therefore be seen as the first on actor-net-
work-theory (ANT or AT). 

 The first chapter is about all par-
ticipants of the time of Pasteur: the hy-
gienists, the doctors, the politicians, the 
physicians, the Pasteurian as well as the 
citizens. But Latour does not concentrate 
only on human beings. He also involves 
non-humans. There are other actors in 
the huge network: animals, plants, liquids 
and among others, the microbes. The 
latter are in the centre of anybody’s inte-
rests. 

 For Latour, the situation seems to 
be similar than in Leo Tolstoy’s famous 
“War and Peace” where Tolstoy describes 
precisely the actors of French-Russian 
War between 1805 and 1812. Not just 
one man was responsible for the outcome 
of military campaigns, but the actions of 
various participants and circumstances 
surrounding the famous personalities such 
as napoleon and the Russian tsar Alexan-
der I. Latour admires how detailed Tolstoy 
describes the events of the war years and 
how he also brings seemingly unimport-
ant actors to light and lets them become 
an important part of the story. The result 
is an interaction of many different factors, 
both significant and insignificant.

 When Latour tells the story of 
Pasteur‘s ascent, he pays particular 
attention to explaining the conditions 
that preceded it, the initial situation and 
the connections that existed between the 
different population groups. He never 
tires of explaining how people at the time 
thought that an infection came and went 
by chance. He meticulously reveals how 
no one ever thought of infection 

Figure 3: Latours‘ „War and piece of the 
microbes“, french version 1984.
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transmission, and no one knew how long 
the incubation period of many diseases is. 

 If a disease happened in the north 
of France, no one thought that an outbre-
ak of the disease in the south could be 
related to it. Latour brings an example 
from history in France: a sailor falls ill 
with a disease on a boat. He goes to Tou-
lon and dies there. His sister washes his 
clothes and empties the dirty water over 
a steep road. The infected water flows 50 
metres and 7 people die along this road. 
This was no longer a coincidence (Latour, 
1988: 45).

 „The microbe is not an idea floating 
in the head of scientists; it is a means of loco-
motion for moving through the networks
that they wish to set up and command. The 
microbe is a means of action, designed for a 
certain use and a certain type of connection 
and movement. There is a specific microor-
ganism; it does not jump from one place to 
another; we must follow the thread. With 
these certainties, a new route is both descri-
bed and dug“ (Latour, 1988: 45).

 Just trying to avoid infection was 
pointless. The disease would be omni-
present, at all times. It needed a certain 
amount of knowledge about the path of 
the disease to be able to limit the possibi-
lities of infection in space and time. 

 With Pasteur, the network of actors 
was extended by one more participant: 
the microbes. To investigate the microbes 
in an environment, where they can be 
distinguished from other participants in a 
diseased environment, the Pasteurian did 
a cycle of field work, that let them find out 
a method to defend them: 

 “The laboratory first moved to a farm 
in order to capture the bacillus (first stage). 
Then in the central laboratory the bacilli 
cultures were moved, purified, and inocu-
lated on an entire experimental farmyard; 
there, too, the bacterium was weakened and 
the animals‘ bodies were strengthened by 
vaccination (second stage). Lastly, after the 
transformation of a farm in such a way that 
it partly obeyed the conditions of a laborato-
ry experiment and maintained the reversal 
of the balance of power, the experiments 
carried out in the central laboratory were 
repeated (third stage).” (Latour, 1988: 89).
 
 These three stages were an achie-
vement to former experiments of other 
scientists, who concentrated on the work 
only in their laboratories or otherwise 
just at the field outside. The advantage to 
Pasteur at his time was the support of the 
Hygienists, a group with the profession 
to advocate cleanliness. These people 
had a high reputation, as the cities of the 
19th century were polluted, unclean and 
marked by poverty. The need for sewa-

ge systems and waste disposal was only 
just beginning, while Hygienists fought a 
hopeless battle against a superior force 
or, how Latour concludes:
 
 “Since anything might cause illness, 
it was necessary to act upon everything at 
once, but to act everywhere is to act nowhe-
re” (Latour, 1988: 20-21).

 Pasteur managed to make himself 
a part of this hygienic movement and to 
use its power for his interests. The Hygie-
nists did need an aim to focus their pow-
ers and with Pasteur they found someone 
who seemed to be one of them fighting 
against infectious diseases.

 If we sum up the actors again, we 
have the great invention of Pasteur made 
by an actor-network, which contains a lot 
of participants, which play different roles 
on the three mentioned stages:

1.) The laboratory of the Pasteurian is 
transferred to the natural environment -
in this case a farm.

2.) The Pasteurian take samples of 
microbes from the natural environment 
back to their laboratory and reduce the 
microbial strains to the sought-after to 
better understand and study its characte-
ristics.

3.) After the successful determination of 
characteristics, the microbes are transfer-
red back to the natural environment, with 
the difference that some conditions of the 
laboratory are also transferred.
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The three stages 
of Pasteurian success

I. STAGE 
take a laboratory 
department to the farm

II. STAGE 
take the samples of the 
farm back to the home 
laboratory

III. STAGE 
take components 
of the laboratory
back to the farm

Figure 4: Sketch of the 3 stages of 
Pasteurian success.
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III. ANT in sound and space

 To come back to the actor-network 
of sound and space, the three stages of 
Latour can better explain the process of 
change:

 If we consider the sound as a 
move of particles, we can decide that 
these particles are our “microbes” while 
the Hygienists are composers and artists, 
which try to fight against the states of art 
belonging to sound and space, but have 
no special direction to go to. The role of 
Pasteur is given to Edgard Varèse, who is 
the first to draw attention to the combina-
tion of moving sound and a specially ad-
apted space. “Poème electronique” is the 
turning point, the “fulcrum” – how Latour 
would describe it. As a spectacle, it raised 
the interest of thousands, to ignite the 
discussion about electronically produced 
sound within a space. The following ar-
tists concentrate on the multiplication and 
application of sound for the masses, here 
known as “Varèsian” – the Sound artists 
that follow him later.

 The stages by the “Varèsian” are 
as follows:

1) The laboratory of the sound artists is 
transferred to the natural environment 
to collect the noises and sounds of the 
everyday

2) The Sound artists take their samples (= 
recordings) to the sound studio and what 
they found are different frequencies of 
sound and noises in different quality and 
volume. 

 To move forward in the process, 
they are examining the individual frag-
ments and find particles, that move in lon-
gitudinal waves, which can be produced 
by a machine, the sine-wave generator. 
Reduced to one particle, the ‘microbes’ 
are explained as different frequencies 
within a sound: the overtones. 

3) Packed with new results about the 
sound and its behaviour towards the 
room, the Varèsian carry the conditions 
of the sound studio out into the world by 
installing loudspeakers, modifying instru-

ments or by manipulating the space.
 
If we take a closer look at our Varèsian, 
we see how he typically makes connec-
tions between disciplines. Xenakis, for 
example took his mathematical view into 
account and tried to put particles into a 
new order. Or Karlheinz Stockhausen for-
med spinning sound by being interested 
in physical laws. Latour describes them as 
similar: 

 “To take another metaphor, the 
Pasteurians cross diagonally the front of the 
adverse forces and, by this movement, beco-
me their leaders, deflecting their movement 
through the help they find in each of the 
other groups“ (Latour, 1988: 94).

 In that way, the Varèsians take 
their chance to convince other disciplines 
to be useful for their aim: The invention of 
a new agent: sound-microbes. 

ABOUT THE HYGIENISTS OR FLUXERS

 Latour’s Hygienists later got popu-
larity, when the knowledge of Pasteur has 
fallen into their hands. Hygiene became 
a topic for the dirty streets, in hospitals, 
farms and public places. They set up rules 
for greater cleanliness and very fast, Hy-
giene was spread throughout the world.

 “The Pasteurian translated these 
stakes and rules into their own terms, but 
without the hygienists, it is clear that very 
little would have been heard about them“ 
(Latour, 1988: 25). 

 What Latour discovered, was, that 
the Pasteurian used the power of the Hy-
gienists for their own matters, but also to 
spread their discoveries of the microbes, 
to raise the publicity of both. 

 In our case, the Varèsian need a 
movement, which spread their discoveries 
of the sound-microbes to bring them from 
the sound studio into the public. A muse-
um would not be the perfect institution to 
reach people in everyday life. A museum 
is like a laboratory. There something is 
looked at, examined and found to be 
good or bad. It needs a different environ-
ment, a more natural one. 

 The Fluxers are the perfect match 
to bring sound to people without social 
barriers. Their “Fluxus-movement” brings 
sound-microbes into action: at festival, 
performances, self-made instruments 
or different kind of experiments. What 
Pasteur did to his audience, was a “theat-
re of the proof” (Latour, 1988: 85), a show 
that presented the results of the laboratory 
in an entertaining way: 
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The three stages 
of Varèsian success

I. STAGE 
take a studio 
department to the 
natural environment

II. STAGE 
take the samples of the 
nature back to the home 
studio

III. STAGE 
take components 
of the studio
back to the 
natural environment

Figure 5: Sketch of the 3 stages of 
Varèsian success.
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 “Having captured the attention of 
others on the only place where he knew that 
he was the strongest, Pasteur invented such 
dramatized experiments that the spectators 
could see the phenomena he was describing 
in black and white” (Latour, 1988: 85).

 The Varèsian do not have such a 
convinced audience that follows every 
move they make with great anticipation. 
They have many critics, ignorant and 
above all: the wrong clientele. In the midst 
of the art market, it is difficult to convince 
the elite of novelties, and this requires a 
more radical method, such as that used 
by the artists of the Fluxus movement: 
going out into the streets, coming on tele-
vision or multiplying the findings in order 
to present them to the broad masses. The 
Fluxers did a great part to help Varèsian 
discoveries to grow.

ABOUT THE LABORATORY 
AND SOCIETY

 The Pasteurian had something 
different in mind than their predecessors. 
Those predecessors produced their results 
in the laboratory, separated from reality. 
What happened in the laboratory had 
nothing to do with natural occurrence. In 
the laboratory, the conditions were ideal; 
a bacterium could grow and flourish at 
will. The conditions in the laboratory were 
the same for all samples, just as the results 

of these samples then were all the same. 
The laboratory functioned lawfully and 
there was nothing to complain about. 

 But this was not enough. Pasteur 
said something crucial about the labora-
tories: 

 „These are still only laboratory 
experiments. We must find out what hap-
pens in the countryside itself, with all the 
changes in humidity and culture“ (Pasteur: 
1922/1939, VI, 259, cited in Latour, 
1988: 76). 

 The move of the laboratory to the 
field was the decisive path that made suc-
cess possible. The Pasteurian wanted to 
spread the laboratory conditions out into 
the world. Parts of the laboratory were 
to be built into nature, and the conditions 
would then be adapted to the specific 
location.

 If we combine Latour’s agents with 
our situation, the Varèsian also have a 
laboratory: The sound studio. The time 
before sound studios, we had concert 
halls. In these concert halls music was 
performed that was only made for concert 
halls. Therefore, the conditions in the halls 
were always the same. The music got 
what it needed and spread and flouris-
hed in the concert hall. The concert halls 
were built in such a way that they had no 

connection to nature, and the results were 
achieved independently from outside. The 
sound results of each concert hall always 
remained the same. Consumers went the-
re, knew what to expect, consumed and 
were satisfied. 

 The Varèsian, on the other hand, 
want to spread their sound-microbes 
into the world. They want to try their 
experiments in a natural environment, 
to investigate the microbes’ consistence. 
To allow the sound to flourish outside the 
studio, the Varèsian used materials from 
the studio, they brought loudspeakers, 
sound instruments and other electronic 
components. They brought the laboratory 
conditions outside and got quite diffe-
rent results. The audience was upset. The 
society was shown a new kind of music, a 
music made of sound from everyday life. 
Latour says: 

 “We cannot understand anything 
about Pasteurism if we do not realize that it 
has reorganized society in a different way. 
It is not that there is a science done in the 
laboratory, or in the one hand, and a society 
made up of groups, classes, interests, and 
laws, on the other” (Latour 1988: 35). 

 Science is done in connection 
to society and the Varèsian act in this 
network between themselves, the sound-
microbes and the society. 

 If we see the actor-network in 
sound and space, we have a greater 
amount of participants: the laboratory as 
a concert hall, the owner of concert hall, 
the operators of musical institutions, the 
laboratory assistant of a sound studio, 
the audience, the patrons, the sound-
microbes, the instruments and their play-
ers, the performers and listeners and so 
on.
 



Chapter 2: The laboratory

I. Waiting for new technologies
II. Particles that move
III. Academics play with electricity

„This environment was an ideal one 
for the microbe, since for

the first time since the existence of 
microbes in the world they were

allowed to develop alone.
It was also an „ideal“ condition for 
the observer, since in developing so 
blithely, the microbe, freed from the
competition of other living beings, 
made itself visible by increasing

and multiplying“

(Latour 1988: 63, 64).
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I. Waiting for new technologies

 An English-language proverb 
describes the situation in music business 
of the bginnning 20th century suitable: 
“Necessity is the mother of invention”. The 
music culture constantly tried to outdo 
itself in size, volume and dimension. 

 One example is the Vienna Phil-
harmonic Orchestra in 1910 (see the 
picture on the right side). At this time they 
were about 120 musicians playing. The 
orchestras grew up as concurrently the 
concert halls tried to have enough space 
for thousands of people. With the idea of 
an “Gesamtkunstwerk” of Richard Wag-
ner, the megalomania seemed to reach its 
peak. While the instruments still got only 
insignificant developments, the composers 
deployed more musicians and wrote large 
instrumentations to compensate the un-
satisfying volume. The traditional concert 
halls could no longer accommodate the 
large number of musicians and the in-
coming audience, so that in the middle 
of the 18th century increasingly larger 
concert halls were built. 

 The famous Musikvereinssaal in 
Vienna could offer 1744 seats after its 
construction in 1870 (Musikverein, 2020). 
After its successful opening, other cities 
followed Vienna‘s example and built their 
own concert halls: the Concertgebouw in 
Amsterdam (1887), the Tonhalle in Zurich 
(1895) or the Symphony Hall in Boston 
(1900). The demand for music laborato-
ries with professional standard conditions 
was optimally met.

 It was almost foreseeable that the 
music culture needed a renewal, a break 
from the past. Many artists at the early 
20th century formulate their desires for 
a different, unknown sound generation. 
One of them was Edgard Varèse, who 
was trained as a classical musician, but 
never was truly satisfied: 

 “I dream of instruments obedient to 
my thought and which with their contribu-
tion of a whole new world of unsuspected 
sounds, will lend themselves to the exigen-
cies of my inner rhythm” 
(Varèse, year unknown). Figure 6: Vienna Philharmonics at 

the early 20th century (1910).
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 The musicologist Thomas Patteson 
analysed the relationship between mecha-
nical instruments and their usage within 
time. He also mentioned that the first 
piano was really recognized as a sound 
producing machine, which was the first 
instrument at this time where the player 
just had to push his fingers on buttons 
and immediately got a sound, nearly 
effortless.   
 
 Today the piano is an ancient 
instrument as well as many others and it 
holds its position as an instrument with 
“natural” sounds. And that is all because 
we are so familiar with it through centu-
ries. But as we came so far, people de-
nied accepting the interrelation of music 
and machines. Musicians „sought not me-
rely to evoke or imitate machines through 
music but to use machines to make music“ 
(Patteson, 2016: 22). At the beginning 
20th century, this imagination crumbled. 
The presence of new inventions of machi-
nes was inevitable to trigger reflections 
about where the music went so far.

 One of the first electronic instru-
ments of the 20th century was the “Tel-
harmonium”. The prototype in1900 could 
only be played within one octave and 
the music was transmitted over telepho-
ne wires (Holmes, 2016: 9). The second 
version was built in New York City some 
years later: 

 “It consisted of two basic compo-
nents: a performing console resembling that 
of a pipe organ and the separate tone-ge-
nerating machinery to which it was wired” 
(Holmes, 2016: 9). 

 Even though the Telharmonium 
was huge in its dimensions, it was one 
of the first electronic instruments with big 
sound.

 Another step forward for electro-
nic music was the magnetic tape recor-
der in Germany during World War II. 
Although the technique of writing sound 
down onto a sheet with the Phonograph 
of Thomas Edison, recording was not 
widely available, as the material often did 
not hold up well. During World War II, 
the war required inventor spirit. 

 “Throughout the 1930s and 1940s, 
the two most practical and affordable audio 
recording mediums were those of acetate 
disc recording, primarily used in the music 
industry, and wire recording, which found 
applications in office dictation machines, 
broadcasting weather reports, home re-
corders, and military devices. It was during 
this time that the development of the mag-
netic tape recorder took place, primarily in 
Germany. In 1928, engineer Fritz PLEUMER 
(1881-1945) patented a new recording medi-
um that could store electrical audio signals 
on paper or celluloid tape that had been Figure 9: Magnetic Tape Recorder 

in Germany during WW II.

Figure 8: A greater Telharmonium 
at New York City.

Figure 7: The Telharmonium 1900.
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coated with magnetic (iron oxide) powder” 
(Holmes, 2016: 34-35).

 After World War II, the winning 
allies found a huge range of these mag-
netic tape recorders in Germany, which 
they improved to an acetate-based mag-
netic tape in 1948 (Holmes, 2016: 40).

 The new ability to experiment with 
music in an electronic way by using tape 
recorders was an interesting playground 
for musicians looking for other ways to 
create sound. That is why the other di-
mension became important: space. If 
sound could be reproduced everywhere, 
this special sound is not unique anymore. 
It could be played endlessly at any time. 
Furthermore, the space loses importance, 
because the sound can be taken out of the 
context in a new one: 

  “When music is reproduced electro-
nically, a listener actually experiences a hy-
brid comprising at least three sets of spatial 
attributes: the acoustics of the performance 
space where the music was recorded (recor-
ding studio or concert hall), the acoustics 
added during the mixing process when the 
music was prepared (spatial synthesizer), 
and the acoustics of the listening space 
where music actually heard (living room)“ 
(Blesser and Salter, 2007: 130). 

 To delete one of these factors while 
recording sound, it took a few more deca-
des in sound history. 
Meanwhile, the artists had to deal with 
these aspects like with different layers 
overlapping each other in one big pic-
ture. 

ROTATING SPEAKER TABLE

 Karlheinz Stockhausen pushed 
the German ideas about electronic sound 
experiments forward.  Growing up with 
serial music, the young composer became 
interested in the molecular components of 
sound. Therefore, he experimented with 
sinus-waves and their combination. Du-
ring his composition “Kontakte” (1958), 
he searched after possibilities to create a 
spinning electronic sound. 

 Stockhausen built this rotating spe-
aker table in 1958 to create a spinning 
sound effect using multiple tape tracks. 
Microphones fixed around the turntable 
recorded the output of the loudspeaker on 
separate tracks as the speaker rotated.

Figure 10: Schema of a rotating 
speaker table.
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 “While recording this work [Kontakte 
1958] in the studio, Stockhausen wanted to 
create the effect of sounds spinning around 
the listener at various speeds. To achieve 
this effect, he mounted a loudspeaker on a 
manually rotated platform and set up four 
microphones - one for each tape track – 
around the platform. Whatever sound he 
played through the rotating loudspeaker 
was then recorded onto four individual tape 
tracks” (Holmes, 2016: 67).

 Stockhausen used this effect very 
often and if the speakers were in the same 
position as the microphones at the recor-
ding session, the tapes can be mixed to 
two stereo channels and still the effect of 
spinning sound was there.

Figure 11: Karlheinz Stockhausen 
with his speaker table.
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SOUND IS
A LONGITUDINAL WAVE

 To start a disturbance of a sound 
waves, we always need a force to initiali-
ze.
 
 “Sound waves are called longitu-
dinal waves because the particles move 
back and forth in the direction of the 
wave movement” (Johnsey, 2019). 

 So, although the sound always tra-
vels as a wave, the particles do not travel 
with it, but only vibrate back and forth in 
“equilibrium” position. The sound waves 
travel through a medium, may it be a 
liquid, a solid or a gas. In the vacuum of 
space sound cannot exist. The wavelength 
of a sound wave can be described as the 
distance that a disturbance travels along 
the medium in one wave cycle, also called 
the length of one complete wave. If we 
want to measure the length of a complete 
longitudinal wave, we use the distance 
from one compression of particles to the 
next adjacent compression. 

 If we look at the emergence of 
sound in a physical way, it occurs when 
particles move. The particles carry out 
vibrations, which lead to the sound pres-
sure. The speed at which the particles 
swing back and forth is called the sonic 
fast (Sinambari and Sentpali, 2014: 7).

 The sound pressure p and the so-
nic fast v are quantities of the sound field 
in which the disturbance propagates. The 
alternating pressure is a scalar size. In 
contrast, the fast as a kinematic field size 
has a vector character. Both sizes depend 
on time and location. The sound field is 
sufficiently described, if one knows at 
each point of the medium at each time the 
alternating pressure and the fast for the 
three spatial directions (Sinambari and 
Sentpali, 2014: 7).

 The explanation of a sound field in 
spatial dimensions needs a propagation 
in all directions, a plane wave field, if it 
occurs only in one direction, and field 
sizes, which are in planes perpendicular 
to the wave field (Sinambari and Sentpali, 
2014: 8).

II. Particles that move

Figure 12: Movement of a 
sound wave.

Figure 13: model of a loudspeaker.

AN ELECTRIC SPEAKER

An electric speaker creates sound by vi-
brating the cone, which is made of flexib-
le material. The vibration is initialized by 
an electromagnet. 

 “[…] within the speaker is a coil 
of wire which functions just like any other 
coil electromagnet, except this coil is called 
a voice coil because it‘s used to produce 
sound. When you send electrical current th-
rough an electromagnet, the electromagnet 
creates a magnetic force. Since the voice coil 
in a speaker is suspended within a perma-
nent magnet, the magnetic forces exerted 

by the voice coil cause it to move around. 
If the electric current is varying rapidly, the 
voice coil vibrates rapidly, producing sound 
waves” (Author unknown, 2019).
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OVERTONES

 As the longitudinal waves were 
already explained, the overtones are the 
higher frequencies of a sound. This sound 
always consists of a fundamental frequen-
cy, measured in Hz (Hertz). Overtones 
are all frequencies with a multiple of the 
fundamental frequency. To find the other 
frequencies, one must multiply the basis 
with 2, then 3, then 4 and so on.

 Just as we know from a mixture of 
colours, a sound is a mixture of waves. 
One musical note consists a combination 
of frequencies, called overtone series or 
harmonic series. In electronic music, these 
waves are produced to reach a sum of 
frequencies – that means notes with their 
overtones, but it is also possible to create 
only one sine wave, which means one 
note, but just one component of that note. 
The listening experience is completely 
different for both. Karlheinz Stockhausen 
used this “naked” waves for his compo-
sitions and brought the mystery of sound 
into its molecular basis. 

NWDR AND RTF

 The electronic music so far was 
still located in broadcasting studios, as 
they could effort the modern technical 
machines. In Germany, one of the most 
important studios was the NWDR (Nor-

thwest German Broadcasting) which was 
later split up into WDR and NDR. But at 
this time, next to the studio in Paris, the 
Radiodiffusion-Television Francaises (RTF) 
where Varèse and Schaeffer worked with, 
the studio in cologne was the center of 
composers of electronic music. The first 
live concert in this studio was in 1954. 
All compositions were made of electronic 
music, Karlheinz Stockhausen used only 
sine waves for his two works (Studie I and 
II). 

SINE-WAVE GENERATOR

 The sine wave generator was a 
milestone in that time, who allowed to 
split up music into its particles, namely 
simple frequencies. The turn in music was 
given by disassembling sound into its 
components. Suddenly, no one was in-
terested in the perfect mix of different tim-
bres, but into separating sound to create 
a kind of sound from mosaic stones. 
Overtones were more important than the 
total sound. One overtone standing lonely 
raised more interest than a big volume of 
thousands. 

 Finally, this changed the way com-
posers listened to sound. It was something 
worth researching, analysing and expe-
rimenting. With electronically produced 
music, it was possible to change the 
whole way how music can be understood: Figure 14: Chart showing the sound 

waves of the first 3 overtones.
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QR-Code 1: Karlheinz 
Stockhausen - Studie 2 (1954)

https://www.youtube.com/
watch?v=_qi4hgT_d0o&t=29s

As a sea of tones or as a detail of its 
smallest component – the frequency itself 
and its certain overtones. The researcher 
of electronic music, Thom Holmes wrote 
about Stockhausen:
 
 „Stockhausen‘s work was a blue-
print for future composers in taming the 
seemingly infinite spectrum of all possible 
sounds through carefully conceived plans for 
the technical manipulation and definition of 
a given work” (Holmes, 2016: 65).  

 The use of tapes and sine wave 
generators promised a wealth of possibili-
ties that he knew how to use.

Figure 15: graphic score of
„Studie II“.

PHILIPS 
NATUURKUNDIG LABORATORIUM 

(English translation: 
Philips Physics Laboratory)

 In the Netherlands, too, a lot of 
research was done and new ways of 
commercializing electronic music were 
sought. The Philips laboratory was a 
pivotal point. Besides Edgard Varèse, 
Henk Badings - the head of the labora-
tory - J.W. de Bruyn and the composer 
Dick Raaijmakers also did research in 
this laboratory. Badings was, however, 
dismissed during the Second World War 
as head of the conservatory in The Ha-
gue and was only able to gain a foothold 
again several years later as the head of 
the Philips laboratory.

 The „Song of the Second Moon“ 
by Tom Dissevelt and Kid Baltan is consi-
dered the first electronic, popular music 
composition ever. The production went 
public in 1957 after several months of 
processing: 

 “’Song of the Second Moon’ is a won-
derful historical document of a kind of expe-
rimental electronic music that incorporates 
both avant-garde stylings such as musique 
concrete and the popular music of its time 
such as commercial jazz and Latin American 
rhythmic flourishes, and is distinguished 
by an embarrassing abundance of catchy, 

https://www.youtube.com/watch?v=_qi4hgT_d0o&t=29s
https://www.youtube.com/watch?v=_qi4hgT_d0o&t=29s
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whistle-worthy melodies at once strongly 
atmospheric, even moody, and bright-eyed / 
bushy-tailed, eager to embrace the utopian 
future that beckoned” (Nausika, 2012).

DICK RAAIJMAKERS

 Raaijmakers was also an intere-
sting figure at the time of Varèse, as he 
worked with him in the Philips laboratory 
at the same time and published some 
electronic compositions even then, but 
they were more popular and very functio-
nal. His critics even claimed that the music 
was too constructed to be popular music, 
but still too superficial to be interesting as 
musique concrète (Roebroeks, 2005: 80). 

 Nevertheless, his entire oeuvre 
was very versatile and interdisciplinary: 

 “from sound animations for films to 
highly abstract ‚impulse structures‘, from ‚ac-
tion music‘ to never-ending vocal textures, 
and from electro-acoustic tableaux vivants 
to extracts from music theatre works. Raai-
jmakers masterfully conjoins disciplines such 
as the visual arts, film, literature and theatre 
with the universe of music” (Mulder/Brou-
wer, 2020).

 Raaijmakers was also involved 
with Fluxus, so he composed a perfor-
mance with a piano that is played by se-
veral players with tools. This composition 

„Pianoforte“ then consisted of five parts, 
which were cut together from the recor-
dings made inside the piano. The perfor-
mative character and the unconventional 
use of various objects is an influence of 
the Fluxus of the time, in which Raaijma-
kers was very interested.

Figure 16: Dick Raaijmakers and J.W. De 
Bruyn at the Philips Laboratories.
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III. Academics play with electricity

PIERRE SCHAEFFER 
AND MUSIQUE CONCRÈTE

 The first artist who experiments 
with electronic sound recordings was 
Pierre Schaeffer 1948. He established a 
„musique concrète“ with explaining seve-
ral new terms to explain the new experi-
mental area of sound and its objects.

 “Instead of notating musical ideas in 
the symbols of traditional music theory, and 
entrusting their realization to known musi-
cal instruments, I wanted to gather concrete 
sound material, wherever it came from, and 
extract from it the sonorous musical values 
which it potentially contained” (Schaeffer, 
1983, as cited in Chion, 2009: 38). 

 As a kind of recontextualization, 
the sound gets a new purpose. After 
erasing any former environment, the mea-
ning of sound can become very new, like 
noises which we had never heard before.
Schaeffer worked at the Studio d’Essai 
with sound tapes: 

 “The fundamental principle of 
musique concrète lies in the assemblage of 
various natural sounds recorded on tape (or, 
originally, on disks) to produce a montage of 
sound“ (Encyclopaedia Britannica, 2018). 

 This process brings a modification 
of the sounds to what is possible: rewind, 
cut, echo, pitch and volume changes. The 
result is a collage of fragments getting a 
new context.  

 Experimenting with sound in such 
a way remarks an innovation to the 
traditional character of compositions with 
a clear hierarchical structure. Henceforth 
the musique concrète blurs the boundary 
between composer and interpreter. This 
experimental use also extends the re-
sources for the composer to produce in 
a more electronic, computer-based way. 
For sure he can create and produce his 
musical ideas on his own without the step 
in-between in form of interpreters. 

Figure 17: Pierre Schaeffer experi-
menting with noises in 1948.
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THE ACOUSMATIC SITUATION

 Simultaneously with new terms 
inside the field of experimental sounds, 
Schaeffer‘s conception of musique concrè-
te created a new perception of a different 
listening status: the acousmatic situation 
(Chion, 2009: 11). Schaeffer emphasizes 
that this situation always had been there 
but was not mentioned knowingly. He de-
scribes it as “hearing sounds with no visible 
cause on the radio, records, telephone, tape 
recorder etc.” (Chion, 2009: 11). It is the 
opposite of heaving the source of sound 
present and visible while hearing and 
opens the perception of the listener solely 
to the act of listening without any distrac-
tion (Chion, 2009: 12).

EDGARD VARÈSE 
AND THE MACHINE AGE

 Music and machines always went 
together through an everlasting conflict. 
Though music is something ephemeral, 
the machine which produces music out-
lasts for centuries. „In music, by contrast, 
the link to the machine was still only meta-
phorical“ (Patteson, 2016: 22). There was 
no connection between the original sound 
of materials or machines. They only must 
fulfill their purpose: to produce a usable 
sound. Otherwise, something went wrong 
which the machine‘s function and musici-
ans tried to fix undesirable sounds.

 As Edgard Varèse was born in the 
machine age, he desperately searched 
new methods of producing music. This 
brought him to the insight that conventi-
onal instruments could not fulfill his con-
ditions. These instruments were built with 
another purpose. He claimed in 1916: 

 „We need new instruments very bad-
ly … Musicians should take up this question 
in deep earnest with the help of machinery 
specialists“ (Moore, 2010). 

 His failure to succeed doing elec-
tronic music with conventional instruments 
brought him to depression. As recently 
as he was able to record his sounds with 
a tape recorder, he carried out his ever-
lasting dreams of another kind of music 
genre. 

 However, his desire for new instru-
ments supported by electronics was little 
heard: 

 „In 1927, Varese began seriously dis-
cussing with Harvey Fletcher, then Acousti-
cal Research Director of the Bell Telephone 
Laboratories, the possibilities of developing 
an electronic instrument for composing” 
(Wen-Chung, 1966: 165). 

Figure 18: Edgard Varèse listens to his 
„poème éléctronique“.
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 Varèse sought access to technici-
ans and asked them to collaborate so that 
he could realize his ideas of electronic 
sound. The Russian Lew Termen, who 
called himself Leon Theremin in the USA, 
softened up and built him two instruments 
which helped him to carry out his work 
„Ecuatorial“: “with fingerboard control and 
an upward range to an octave and a fifth 
above the highest C of the piano” (Wen-
Chung, 1966: 166).

 A few years later he dedicated 
himself to a gigantic work. It was to be 
played simultaneously in several places 
around the world: 

 „‚Voices in the sky, filling all space, 
crisscrossing, overlapping, penetrating each 
other, splitting up, superimposing, repulsing 
each other, colliding, crashing together‘ 
and then re-synthesized for the audience“ 
(Varèse/Wen-Chung, 1966: 166).

 After some revisions Varèse deci-
ded to shorten and simplify the compo-
sition. He took a part of the composition 
and called it „Etude pour espace“. It was 
composed for voices, two pianos and six 
percussionists, a spin-off from a former 
choral symphony. The human voice was 
used like a musical expression, like an 
instrument. The texts alternated between 
English and Spanish.

“‚Étude‘ was originally planned as a 
study for ‚Espace‘, which Varèse charac-
terized as a ‚sound montage in space‘ to 
be simultaneously broadcast from various 
points of the world.

 Although he would have preferred 
to have a large orchestra at his disposal, 
Varèse was given two pianos as a repla-
cement. His dissatisfaction grew espe-
cially after the first performance, since 
the metallic sound of the pianos did not 
appeal to him at all. Overall, the recor-
ding seemed like a very lean version of 
his ideas. The tonal experiences that he 
would have wished for were not there. 
The amount of life musicians makes a 
completely different atmosphere than a 
very reduced number: 

 “The goal of a spatialized perfor-
mance of Étude was to enhance sonic 
phenomena as implied by the manuscript, 
rather than achieving dramatic interactions 
of sound masses as clearly suggested in the 
score of Déserts. One might say, perhaps 
this version of Étude suggests the surface 
of a lake in autumn with the wind creating 
ripples moving in various directions, while 
Déserts gives the impression of a lake in a 
wintry storm with waves tossing and rushing 
in different directions. In other words, the 
goal is textural rather than gestural” (Wen-
Chung, 2020).

 Pieces of the record of this “Etude 
pour espace” was later reused in “Poème 
électronique”.

 After “Étude” followed “Déserts”, 
a composition which was intended to be 
a film. Therefore, Varèse recorded sounds 
of factories in the suburbs of New York 
as well as from an organ in the city. “In 
Deserts, four orchestral portions alternate 
with three interpolations of taped, electroni-
cally manipulated sounds” (Mattis, 1992: 
557).

 But this composition also brought 
him more rejection than approval. The 
search for a film producer turned out to 
be hopeless, even though Varèse even 
dreamed of a collaboration with Walt 
Disney. The problem was also that the film 
producers wanted to use his music at most 
as background music, but Varèse did not 
agree with it at all. It would not have cor-
responded to his visions of a new electro-
nic music as an equal part of the whole. 
 
 Also with „Déserts“ the big breakt-
hrough did not happen: 

 “As the live radio transmission of 
the performance was the first stereophonic 
broadcast in French radio history, radio 
executives were listening to it; the shouts 
that they heard of „salaud“ and „pendez-le!“ 
nearly caused the cancellation of funding for 

Pierre Schaeffer‘s studio of musique concrete 
where the taped portion of the piece was 
completed, and which was under the nati-
onal radio‘s subsidy. Moreover, Varese was 
never reinvited to work in France” (Mattis, 
1992: 557).

 Another rather unknown work is 
„la procession de verges“, which Varèse 
had composed for a friend in 1956. The 
almost 3-minute work was used in a film 
by Thomas Bouchard, in the sequence of 
a Good Friday procession. It consists of 
electronic music, supported by mechani-
cal instruments. This work also became 
neither famous nor popular.

 We see that the network of events, 
places and characters must fit here as 
well, so that a development is successful. 
Our Varesians were not yet ready for this.

 A Journalist of The Guardian re-
marked that 

 „[...] sounds seem to call out across 
the universe, to be at once audaciously 
futuristic and unutterably ancient“ (Moore, 
2010). 
 Moore explains Varèse experi-
ments as eternal because great sound 
masses and noise-based music are ele-
ments which exist for a very long time in 
our world, but unrecognized. The pro-
bably most famous sound composed by 
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Varèse is the electronic choirs of „Poème 
Èlectronique”. It was an integral part in 
the Philips Pavilion at the World‘s Fair in 
Brussels 1958 by Le Corbusier and Xena-
kis. The long awaited and provoked bre-
akthrough of the hero Varèse of this story 
was decided at an exhibition, thanks to 
which electronic music finally found its 
way as a real art. 

KARLHEINZ STOCKHAUSEN - 
GESANG DER JÜNGLINGE (1956)

 Never to forget the innovations 
and groundbreaking works of the com-
poser Karlheinz Stockhausen in the field 
of electronic and serial music, who also 
did a great amout of explanations about 
his works in lectures as well as in ten 
large volumes of writings. One of his most 
important works „Gesang der Jünglinge“ 
(1956) must be mentioned. 

 At this time, when Karlheinz Stock-
hausen studied communication theory 
at the university of Bonn (Germany), he 
dealt with the phenomenon of language. 
More precisely, he worked with the gram-
mar and organization of language, as it 
acoustically reproduces its meaning, in 
contrast to written text, which reveals no 
acoustics of space. Therefore, he wanted 
to use computers to analyse meanings just 
by analysing the acoustic information. 

 “While acoustic factors do play a lar-
ge role in meaning through pitch and dyna-
mic inflection, Stockhausen concluded that 
there were no such principles, and that in 
order to determine meaning from recorded 
speech it is necessary for the perceiver (be it 
human or computer) to first distinguish the 
spoken words from audio samples, essential-
ly converting the audio to written text” 
(Coen and Todd, 2014: 2).

 “Gesang der Jünglinge” was one 
of the progressive works in the music 
avantgarde this time, because it was the 
first time, that someone mixes the human 
voice with electronic sounds. Stockhau-
sen’s intention was, to produce sounds, 
which intervene between the human voice 
and the electric material, so that the liste-
ner can not distinguish between the voice 
of the recorded boy and the electronic 
sound parts (Coen and Todd, 2014: 3). 
Like an optical illusion, the ear should 
also be deceived and become aware of 
new sounds. 
 
 The composition for the five audio 
channels in a time when radio only had 
a mono-channel-system, was in this time 
literally handmade. Stockhausen cut the 
pieces himself out of audio tapes and put 
them together in a new way – a millimetre 
job. As completed, the piece consists of 
six “structures” where each has a diffe-
rent compilation of sounds, analysed by Figure 19: Score of „Gesang der 

Jünglinge“.
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Figure 20: Premiere of „Gesang der 
Jünglinge“ on May 30th 1956.

Cohen and Todd: The first part deals with 
verbal comprehensibility of the text, the 
second part is denser and noisier. 

 “In the third structure the individual 
syllables become a focal point (…) and then 
Stockhausen transitions into a ‘sphere of 
pure speech’ in the fourth structure” 
(Cohen and Todd, 2014: 3). 

 After a more distant version of 
the voice in the fifth structure, the longest 
sixth structure introduces twelve different 
elements, which are 

 “not noticeable when listening to the 
piece, but it is significant to understand the 
amount of careful consideration that went 
into creating this extremely calculated yet 
chaotic piece” 
(Coen and Todd, 2014: 4). 

 Stockhausen’s first idea was to 
compose a mass, that’s why he used the 
topic of ‚Der Feuerofen‘ a Biblical story in 
the ‚Book of Daniel‘. But the head of the 
church was not amused to bring this piece 
to performance, so Stockhausen found 
another opportunity in cologne. Also, 
the premiere in 1956 was unique at that 
time: The actors were loudspeakers, well 
positioned in the corners of the audito-
rium. The distraction by an interpreter 
is no longer given and the listener can 
concentrate on the music and dive into 

galactic spheres, away from the known 
into unknown sounds.
 
 The importance for the architec-
tural thinking was ground-breaking. The 
very idea of involving space in sound 
analysis has changed architectural and 
artistic thinking. As many artists will 
Stockhausen follow a few years later, 
he recognized the effect of sound wit-
hin a room and its walls. Therefore, he 
introduced his works into a five-channel 
system, which will also be made by Xen-
akis and others later. As well as Xenakis, 
Stockhausen learned from mixing tapes 
together by cutting them in fragments. The 
searching of the littlest block of music also 
inspires to build a new world of sound 
with little pieces of sound and its associa-
ted acoustics, which has never been tried 
before. To create electric sound means 
to include the sound of spaces equally. 
Stockhausen was a pioneer regarding the 
capture of space as part of an artform.



Chapter 3: The Varèsian 
and the Fluxers

I. Poème électronique as a turning point
II. Événements trouvés
III. Change in cultural mediation
IV. Bruno Latour: Compositionism

„Pasteurians
learned from people on the 

ground-farmers, distillers, vete-
rinary surgeons, physicians, ad-
ministrators-both the problems to 
be solved and the symptoms, the 
rhythm, the progress, the scope 

of the diseases to be studied. This 
was the only way of answering all 
objections concerning the link bet-
ween the new agent (the microbe) 
and the old agent (the disease)“

 
(Latour 1988: 76).



64 65

Figure 21: inside the Philips Pavilion: 
technicians at work.

I. Poème electronique as a turning 
point

IANNIS XENAKIS - 
PHILIPS PAVILION (1958)

 The interesting point of the pa-
vilion is certainly its attribute to reach 
all senses by a multimedia concept. But 
especially the expansion of technological 
possibilities in our century makes them 
more desirable (Lootsma, 2016: 299). 
So, the extension of the mind by several 
techniques became the main reason of the 
pavilion, showing the visitors the impact 
of colors, flying sounds and special film 
sequences. Altogether, this pavilion was 
the first ever focusing on creating an 
interieur which transmits intensive experi-
ences. 

 Philips was concerned about put-
ting the audience interest back to the firm 
after WWII. The first World‘s Fair after 
the war was a great opportunity to estab-
lish his position against other companies 
in the United States. They were concerned 
that they put themselves not in competition 
with other project using the famous co-
lored television. Their pavilion should be 
something else, but not in the same field. 

Hence, the company wanted to engage 
also well-known artists to gain the public 
interest. The aim should be a combinati-
on of various arts, as much as possible. 
The head of the project was found fast. 
Le Corbusier was asked to work on the 
interior design as well as on the instal-
lations. His first intention was to create 
a big stomach, which should contain an 
explosion of merging artforms.The music 
should also be provided by a renowned 
composer. 

 This is, where Edgard Varèse ap-
pears, a hitherto unknown contemporary 
composer who didn‘t fit the commitment 
but was a favorite of Le Corbusier, which 
made Varèse participation as his conditi-
on to work with Philips (Domnux, 2010).

 But the composition of Varèse is 
not what it meant to be, a kind of pro-
gram music. As Bart Lootsma, architec-
tural theorist with a lot expertise in this 
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Figure 22: Early sketch of the score  „poème 
éléctronique“ by Edgard Varèse.

pavilion, remarked, that Varèse compo-
sitions never fit into the whole work, as 
they contain sound and music shreds. But 
especially the sound made the pavilion so 
unique, as Lootsma confirms: 

 “The spatial control of the sound was 
probably the most revolutionary aspect of 
the pavilion. Not only was it possible to get 
every fragment of this music from any corner 
of the building, but the sound could also 
move around along the so-called ‚routes du 
son‘. The use of loudspeakers - about 400 – 
made effects of a wandering sound possib-
le.” (Lootsma, 2016: 303). 

 The first stereophonic space was 
created, with help of artificial reverbera-
tion and echo. Like the Greek made their 
theatres with the laws of physics, the new 
technology allows an artificial approxi-
mation. It is interesting to see, that even 
Sound Artists today cannot do without 
loudspeakers in their recent works. It has 
become an indispensable tool for nearly 
all sound works, as well as an electric 
installation behind it.

THE FULCRUM OF VARÈSE‘S POÈME 
ÉLECTRONIQUE

 For the revolution of electronic 
music, the “Poème électronique” occupies 
an important position in sound history, so 
claims Thom Holmes, who wrote a book 
about this topic: 

 „If a turning point in the art of elec-
tronic music can be singled out, it began 
with the somber tolling of a cathedral bell 
during the opening moments of “Poème 
électronique” by Edgard Varèse (1883-1965)” 
(Holmes, 2016: 4). 

 Also, an interesting fact: the 
composer had a traditional music educa-
tion and he realized that it does not offer 
him enough. He searches for more and 
explores possibilities to live out his inner 
fantasies about new, unknown sounds. 
The Poème électronique was part of his 
long-awaited wish to go to the public with 
his new invented sounds: 

 “It is the work of an artist with deep 
roots in classical music who, by the age of 
74, was finally able to realize a vision for mu-
sic for which he had long hoped” (Holmes, 
2016: 5). 



68 69

Figure 23: Edgard Varèse working 
at the Philips Laboratory in 
Eindhoven together with the 
acoustical  engineer W. Tak from 
Philips.

 And now is the time when we can 
apply our method of the Varesian network 
by example.

 In the case of „Poème électro-
nique“ Varèse has already reached the 
first stage in years of searching and 
working on his previous compositions. 
Parts of the piece were already recorded 
at „étude pour espace“ when he collected 
the sounds of church bells, street noises, 
sounds from factories and from nature 
for his composition at that time. He exa-
mined this catalogue of individual sound 
fragments at the Philips Laboratories in 
Eindhoven. The laboratory was made 
available to him to work on his „routes du 
son“, which he wanted to realize in space 
using loudspeakers. Already fully occu-
pied with the second stage, Varèse was 
very interested in the laws of physics and 
considered how he could literally move 
sound masses towards each other and 
make them collide.
 
 “When collision occurs any number 
of other events may happen as a result. In 
‘penetration’ the sound-masses may become 
intervallically fused or may exchange some 
pitch classes with each other. Sound-masses 
may exhibit ‘repulsion’ as the pitch classes 
in each discrete mass move vertically in 
opposite directions. Collision may also cause 
further transmutations to occur in each 
mass” (Anderson, 1991: 36).

 Varèse analysed the quality of 
these sound masses and expressed their 
spatial movement in his 8-minute compo-
sition. However, in order for his method 
to be successful and for the spatial ex-
perience to be equally appealing to the 
visitors to the pavilion, he had to transfer 
the conditions of the laboratory or studio 
to the outside space (the pavilion). For 
this purpose, he developed the „routes du 
son“, which he tinkered with for a long 
time. The position of the loudspeakers 
was therefore crucial, since only through 
exact planning could the impression of a 
wandering sound be created. He had to 
manipulate the room and study its behavi-
our. It is not surprising that the number of 
loudspeakers was large.

 His method of composition has 
also evolved. Where he used to have to 
use mechanical instruments, this time he 
relied exclusively on electronics, which 
also involved a great deal of planning. 
Nevertheless, he struggled through and 
was right with his demands.

 Vincenzo Lombardo created a 
virtual-reality reconstruction of the pavi-
lion many years later and also dealt with 
the central core: Varèse‘s work.
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Figure 24 (left): diagram of Varèse as he 
sketched the „routes du son“

Figure 25 (above): a computer generated mo-
del, to clarify the positions of the speakers.
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Figure 26: built-in loudspeakers 
inside the Philips pavilion. 

QR-Code 2: Edgard Varèse
Poème éléctronique

https://www.youtube.com/
watch?v=zEvS0EthYbU

 “In particular, the ‘Poéme’ stands out 
as the apex of this long-pursued research. 
In fact, whereas Deserts is still scored for 
acoustic instruments along with the elec-
tronic tape, the Poéme is an entirely acous-
matic piece” (Lombardo et.al., 2009: 29).

 Varèse fulfilled his wish to be revo-
lutionary. By releasing a sound piece per-
fectly adapted to space, he created a new 
reality in which sound actually connected 
with space. He succeeded in incorpora-
ting his laboratory investigations into the 
original environment.

 As we know it from the story of 
Pasteur, success is no accident. Varèse did 
various experiments with electronic music 
tapes before. He tried different compo-
sitions with magnetic audio tapes, for 
example his composition “Déserts”, which 
was also played live on the radio. Ne-
vertheless, his works remained relatively 
unknown and he held courses in composi-
tion only in circles of students and ex-
perts. But why was “Poème électronique” 
such a turning point, a fulcrum in the life 
of Varèse? As Pasteur had an audience in 
his “theatre of the proof”, as Latour called 
it, Varèse needed this audience too – and 
he got it in the year 1958, when this spe-
cial composition was made for the Philips 
pavilion: 

 “Until this piece by Varèse, electronic 
music was largely produced and performed 
within the confines of institutions and aca-
demia. By contrast, “Poème électronique” 
was created expressly for public consumpti-
on and was heard by 500 people at a time, 
many times a day, in a pavilion designed 
especially for its performance” (Holmes, 
2016: 5). 

 The product of the sound labo-
ratory was ready to be presented in the 
natural environment. With its distribution, 
the electronic music got into a new era – 
with a great number of agents: the broad 
masses. “’Poème électronique’ was a ‘shock 
and awe’ assault on musical culture” (Hol-
mes, 2016: 4). Constructed very carefully, 
the sounds alternated between familiar 

https://www.youtube.com/watch?v=zEvS0EthYbU
https://www.youtube.com/watch?v=zEvS0EthYbU
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Figure 28: Visitors waiting in line 
outside the pavilion.

Figure 27: Floor plan of the Philips 
pavilion.
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Figure 26: Tape machines in the 
GRM studio Paris 1962.

Figure 29-31: Projected images on 
the pavilions‘ wall

and new, between artificial and real, but 
without ever appropriating a structure 
or rhythm. As said before, this was not 
the first ever composed music with elec-
tronic sounds, but it reached the listeners 
and was an inspiration for all the young 
artists, musicians and composer that 
followed.

RECONSTRUCTION

 To investigate the multimedia 
effects of the pavilion today, there were 
several projects of rebuilding a copy, but 
none of them were realized (Musil, et.al. 
2005: 1). The first attempt was in Eindho-
ven 1984, presented by the Asko Ensem-
ble and Bart Lootsma.

 The digitalization of sound and 
film material made a reconstruction again 
possible in 2004 and 2010. Neverthe-
less, the new representations of the pa-
vilion in their different appearance, for 
example as a virtually experienced space, 
never include the colored light projections 
of the original one. The multiplicity of the 
sequences was enormous, but the colored 
ambiances were never reproduced: 

 “The film is, even though it is still 
performed with the music today, incomplete 
without the colored ambiances. The sequen-
ce of images, predominantly projections of 

black and white photos with strong charac-
ter, consecutive in rapid rhythm, alternating 
with short pieces of black and white film, 
should tell a story of humanity, using art 
from all continents, technological achie-
vements, war scenes (nuclear explosions in 
the 5th sequence ) to culminate in a series 
of images of people in poverty, many babies 
and examples of Le Corbusier‘s architecture 
as an opening to the future” (Lootsma, 
2016: 302).

 Lootsmas’ explanation of Le Cor-
busiers intention is hereby convincing: 
The visitor must immerse into a bath of 
lights, colors and sounds (Lootsma, 2016: 
302), finding himself in a room, which he 
probably cannot grasp in its dimensions 
at first sight. Regarding the idea of a bath 
of feelings, we also can understand the 
usage of film sequences about the whole 
history of humanity. The content under-
lines the concept of reaching all senses, 
also the visitors mind. Or, if we look at the 
two sculptures inside, the pavilion inclu-
des beneath all senses also ‚matter and 
soul‘ (Lootsma, 2016: 302).
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Figure 32: The need for large 
machines to run the show inside

IANNIS XENAKIS - 
CONCRÈTE PH (1958)

 Besides Varèse also Xenakis play-
ed a role as a composer for the Philips 
pavilion. His music was used as an inter-
lude, 

 “which would enable one audience 
to leave the pavilion while the next to enter, 
the ‘Interlude sonore’” (Valle, Tazelaar and 
Lombardo, 2010: 2). 

 Therefore, there was about 2 
minutes time between the loop of Varèses’ 
‘Poème electronique’, which took about 8 
minutes. But Xenakis did not compose for 
exactly 2 minutes, he realized his com-
position by using the sound of burning 
charcoal: 
 
 “Xenakis, as most scholars, individu-
ates the crucial aspect of the piece in sound 
material, not in spatialization: that is, in 
the use of micro, particulated, undifferen-
tiated sound matter to achieving a sense 
of continuous transformation. Concret PH 
is a textural composition, with no specific 
temporal macroform” (Valle, Tazelaar and 
Lombardo, 2010: 4). 

 The title derives from the material 
of the pavilion, which is self-sustaining 
concrete, and the type of construction, 
with a hyperbolic paraboloid. Although 

written differently, the abbreviation can 
be read as the pH in chemistry, which is 
used to describe the basicity or acidity of 
a solution. In this case, the pH of concrete 
becomes very important, because of the 
daring construction by Xenakis. John Fla-
vin, a geologist and engineer describes 
the value of pH in concrete as an import-
ant one: 

 “If the pH is between 7 and 9, the 
concrete is starting to break down and may 
exhibit signs of early damage. As the pH of 
acids decrease below 6.5, concrete deterio-
ration increases. The more concrete deteri-
orates, the more porous it becomes. Should 
the pH drop around 6, there will be problems 
and certainly visible damage. As cement 
cures the pH can rise, however if it is too low 
initially, the structural integrity will be com-
promised from the start” (Flavin, 2018).
 
 So, the sound of burning charcoal 
could also be associated with crunching 
concrete. This had to have caused a 
strange feeling among the visitors. But, if 
you look at it pragmatically, „PH“ simply 
could stand for the Philips company.
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Figure 33: Performance of 
„Polytope de Montréal“ in 1967.

QR-Code 3: Iannis Xenakis - 
Concrète PH

https://www.youtube.com/
watch?v=XsOyxFybxPY

 Another exciting fact is, that Xen-
akis was about to produce music with the 
help of the very basis of all nature: mole-
cules. He cut the tape of burning charcoal 
in seconds to get the ingredients of music 
itself. 

 Andrea Valle, Kees Tazelaar and 
Vincenzo Lombardo have reconstructed 
the installation of concrète PH in 2010 on 
a multichannel system. They have studied 
the components of the installation as well 
as the sources of Xenakis very accurate.

 “As the sound material of the Con-
cret PH is indeed made of sound molecules, 
the sound spatialization should make them 
travel around the Pavilion. As in a cloud 
of particles, masses can travel at different 
speeds. In our reconstruction, we embrace 
a conservative approach, assuming as a 
plausible hypothesis that Xenakis conside-
red initially three tracks, each one with a 
different texture: tracks, made of molecular 
sounds, were not only characterized by 
specific densities and temperatures of sound 
molecules (one can think in particular of the 
gliding grains), but, coherently, also by a 
specific speed of diffusion in the space. As he 
was not permitted to use three tracks in the 
space, these were mixed down onto a sing-
le-track tape, to be delivered in the route I. As 
we discussed, it seems that, at the end, the 
access to the ‘3D dimension’ was possible 
too, but in some sense Xenakis considered it 

optional, and available sources are not clear 
about what was effectively implemented in 
the Pavilion” (Valle, Tazelaar and Lombar-
do, 2010: 5).

https://www.youtube.com/watch?v=XsOyxFybxPY
https://www.youtube.com/watch?v=XsOyxFybxPY
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Figure 34: Polytopes in Persepolis.

 If you look again at Latour and his 
actor-network theory, you will find a simi-
lar approach to that of Varèse in Xenakis. 
It is interesting to note that the Pavilion 
itself has also experienced a transfer from 
the laboratory to natural conditions. 
 
 As was not uncommon among 
architects at the time, a scale model was 
built beforehand to test its stability and 
load-bearing capacity. Since it was not 
yet possible to calculate the stability by 
computer, a model had to be produced 
on a smaller scale. The model of the Phi-
lips pavilion was produced in their labo-
ratory and later built in 1 to 1. Here too, 
something is transplanted from the labo-
ratory to the outside. The pavilion has 
passed this test and celebrated success.

 The fact, that Xenakis is an en-
gineer with a deep love to composing can 
be seen in many ways. The interaction 
between physics, maths and music plays 
the most important role in his create. Hen-
ce, Valle, Tazelaar and Lombardo found, 
that Xenakis sees music as a construction 
of molecules, which react like the ones we 
know in chemistry. 

 “Indeed, Xenakis loves to speak 
about music in terms of its “temperature”. 
This allows to introduce another typical 
element of Xenakis’ geometric imagery: line. 
Metastaseis and the Pavilion are examples 

of the composer’s fascination with ruled 
surfaces, and glissandos are Xenakis’ preferi-
te examples of lines in music. Not by chance, 
they are put in relation to temperature of 
molecules” (Valle, Tazelaar and Lombar-
do, 2010: 4, as cited in: I. Xenakis, For-
malized Music. Thought and mathematics 
in composition. Stuyvesant, NY: Pendra-
gon, rev. ed. ed., 1991). 

THE POLYTOPES

 When Xenakis invented the word 
‚Polytopes‘, he did not mean a special 
project, merely all his multimedia instal-
lations which include architecture, time, 
space, lightning and sound all in one. The 
Greek word ‘Polytopes’ means ‘a lot pla-
ces’, comparable the existence of several 
places at once. The scenes of his installa-
tions were mainly old ruins or historical 
buildings. 

POLYTOPES DE MONTREAL (1967)

 One of his first works of the col-
lection of ‘Polytopes’ was the multimedia 
installation for the French exhibition in 
Montréal 1967. In contrast to the other 
polytopes, Xenakis was here only respon-
sible for the interior, but exclusively for it. 
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Figure 35: Floor plan of Polytopes 
de Cluny.

QR-Code 4: Iannis Xenakis
 - Polytope de Cluny

https://www.youtube.com/
watch?v=nVx0PvK9TnQ&t=1221s

 A few years after the Philips 
pavilion, Xenakis created the interieur 
of a pavilion completely independent. 
The architecture was given by the French 
architect Jean Faugeron. The advantage 
of the pavilion of Faugeron was his open 
space with various floors in direction to 
the central plaza (Trandafir, 2018). 

 As in many of his previous works, 
Xenakis used the geometry of parabolic 
shapes to arrange steel cables through 
the centre of the plaza. On the cables 
were fixed 1200 white and colored lights 
and the sound came from loudspeakers at 
the bottom. This sound consisted a symph-
ony composed by Xenakis and recorded 
by instrumentalists in four groups (Xena-
kis, Kanach and Lovelace 2010: 63).  
 
 The connection between the archi-
tecture, sound and lights can not be found 
in any composition or written concept, it 
remains the task of the observer to estab-
lish a connection. But Xenakis admits that 
 
 “We are capable of speaking two 
languages at the same time. One is addres-
sed to the eyes, the other to the ears. The 
content of the communication is different 
but sometimes there‘s a link between the 
two” (Harley, 2002, as cited in: Varga, 
1996). 

 With Xenakis nothing remains in 
the foreground. All the ingredients of his 
works blend into a unique whole. There 
is no demarcation, he would prefer to 
address all senses in the same way and 
prefer none. But still you can still taste 
every single ingredient next to the other. 

https://www.youtube.com/ watch?v=nVx0PvK9TnQ&t=1221s
https://www.youtube.com/ watch?v=nVx0PvK9TnQ&t=1221s
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Figure 36: Sketch of lights - Po-
lytopes de Cluny.

Figure 37: the „baths of Cluny“.

Figure 38: UPIC score of Mycenae.

His polytopes are exactly that: 

 “Indeed, as the prefix poly (many, 
numerous) suggests, the central concept 
is multiplicity: several layers of light and 
sound are superimposed without apparent 
conjunction or systematic differentiation. 
The sonic events, the clouds of light and the 
three-dimensional laser constellations each 
evolve independently according to their own 
rhythm, without one medium dominating 
the other. Contrary to the traditional Wag-
nerian conception of the total work of art, 
where all components of the spectacle col-
laborate to create a single and homogenous 
expressive effect, Xenakis plays here with the 
diversity of the senses” 
(Sterken, 2009: 122). 

 His first complete polytope sta-
ged solely by himself also took place at 
a historical location: in Persepolis 1971, 
the ruins of the temple of Darius, in the 
middle of the Iranian desert. 

POLYTOPES DE PERSEPOLIS (1971)

The fact that it was an excavation site 
made it impossible to attach equipment to 
the objects. All necessary utensils had to 
be set up independently: 

 “All loudspeakers (59), lights (92 
spotlights), and lasers (2) needed to be in-
stalled in as non-invasive a way as possible” 

(Harley, 2002: 45). 

 The installation was designed 
in such a way that visitors could walk 
among the ruins and let the lights affect 
them with sounds in different places. It 
must have had an overwhelming effect 
since it took place in the middle of the 
desert where no other lights or sounds 
penetrated: 

 “From the central por- tion of the 
site, where the 59 loudspeakers projected 
the eight channels of sound throughout the 
audience area, the lights swept upward and 
out toward the hillside tombs of Darius and 
Artaxerxes” (Harley, 2002: 45).

POLYTOPES DE CLUNY (1972)

 Also intended for an ancient site 
was the Polytope de Cluny in the “Baths 
of Cluny” in 1972. In this year there was 
the “Festival d’Automne” and the Polytope 
opened there in October: 

 “The „spectacle“ consisted of a 
24-minute eight-channel tape containing 
electroacoustic music, several hundred flas-
hbulbs placed on scaffolding throughout the 
underground chambers and able to be indi-
vidually triggered to create vivid patterns of 
light, and three lasers of different colors that 
could be projected throughout the vault by 
means of a network of adjustable mirrors” 
(Harley, 2020). 
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Figure 39:  „Le Diatope“ in Paris.

 Visitors could lie down on mats 
on the floor and experience the variety of 
colours and sounds in this special archi-
tecture. Behind the installation, however, 
was a great technical effort, especially 
for the time when computers were not yet 
taken for granted. Xenakis even needed a 
self-programmed computer to keep track 
of all actions: 

 “Timing between the various ele-
ments, including the music, could thus be 
precisely controlled - although, as before, 
Xenakis sought parallels rather than unions: 
‘I wanted to establish a contrast: the lights 
are a multitude of points, with stops, starts, 
etc., and the music is continuous, for al-
though the sound changes it does not stop’ 
(Fleuret 1972)” (Harley, 2002: 48). 

 It was also the first time that Xen-
akis not only experimented with acoustic 
instruments: “Xenakis also included, for 
the first time, computer-generated sounds, 
which he created himself using probability 
functions” (Harley, 2020). This polytope 
was visited by over 200,000 visitors du-
ring the festival and many positive reac-
tions of the audience.

LE DIATOPE (1978)

The next polytope had a very special 
place: in front of the Centre Pompidou in 
Paris. The pavilion was a free-standing 
shell, made of red vinyl stretched over a 
metal frame. The shape was planned for 
the inauguration of the Centre Pompidou. 
The accompanying music “La Legende 
d’Eer” was also composed by Xenakis and 
took about 45 minutes. The shape should 
be ideal for acoustic events, but Xenakis 
did not want a sphere: 

 “Rejecting the obvious solution-the 
sphere-as being acoustically and visually 
poor, Xenakis created a more complex form. 
As he put it, ‘the effect of the architectural 
form has a quasi - tactile influence on the 
quality of the music or spectacle presented 
within it. This is beyond any considerations 
of optimal acoustics or proportions’“ (Xena-
kis 1978, after Haley, 2002: 51). 

 The result was an open architec-
ture, which bends invitingly towards the 
visitors.

POLYTOPES DE MYCENAE (1978)

 Not long after the opening of the 
Diatope Xenakis continued to experi-
ment with his self-programmed computer 
program UPIC. He created his first piece 
at UPIC for the polytope of Mycenae in 
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Figure 40: Sketch of „Le Diatope“.

Figure 41: „Le Diatope“ in front of 
„Centre Pompidou“.
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ANT THEORY WITHIN THE 
POLYTOPES

 “However rarefied and convoluted 
a network may be, it nevertheless remains 
local and circumscribed, thin and fragile, 
interspersed by space“ (Latour, 1984: 171).

 In the case of the polytopes, Xena-
kis has tried to do just that: to intersperse 
his network of sound with space. The spa-
tial installations - adapted to the respec-
tive network - have a strongly immersive 
character. For the actor-network theory, 
space is a place of interaction. But this 
also means that each component chan-
ges the whole. The location reacts to the 
sound and the sound to the location. 

 With the Polytopes, Xenakis has 
not only made the environment the set-
ting, but part of his installation. Each 
Polytope brings a strong characteristic 
of the place. This means that the sound, 
which has matured under laboratory con-
ditions, must fit into the location, comple-
ment, and expand it. Xenakis’ successes 
remained manageable in comparison, 
perhaps because the Polytopes came after 
the Philips Pavilion, or because the audi-
ence formed a weak network. 

 One could also assume he was 
just too late to create something new after 
the “Poème électronique”. Or perhaps he 

did not stage his works enough and did 
not gather enough followers around him. 
Unfortunately, it is not always possible to 
control the course of the ANT. 

 Nevertheless, Xenakis was a 
famous architect but above all a com-
poser. But he had a different approach 
to electronic music. He never composed 
with electronic instruments himself, but 
still used traditional acoustic instruments. 
Nevertheless, his importance in the cont-
ext of sound and architecture is illustrated 
by numerous works.

1978. The place was again historic. The 
event took place late in the night in the 
ruins of Mycenae in Greece. As the last 
polytope to date, it symbolizes Xenakis‘ 
return to Greece after nearly 30 years of 
exile. It was a piece made of transitions. 
Transitions between sound and light: 

 “In this piece, a structural distinction 
can be drawn between complex sonorities 
created by means of masses of relatively sta-
ble note-segments, and others created from 
dynamic arcs. It is easy to design intricate 
glissandi on the UPIC merely by picking up 
the electromagnetic pen and tracing them 
onto the design board-held notes, in fact, 
are treated as a sub-class of the more ge-
neralized ‘arc’. The design of the waveforms 
(a hand-drawn wave- form is written into a 
look-up table) is also critical to the sonorities 
created. The timbres tend to be noisy, but 
also static. Variation is achieved through 
the layering of the notes and the dynamic 
envelopes” (Harley, 2002: 51).

THE IMPORTANCE OF THE „WHERE“

 Xenakis polytopes produce an 
interesting spatial structure. On the one 
hand, they give the visitor freedom of mo-
vement in the installation, but on the other 
hand, they deny him complete freedom, 
since the spectacle is so closely attuned to 
the space that the space itself becomes an 
important factor in the spatial structure.

 “In the second place, the neologism 
polytope indicates that we are not only de-
aling with the category of ‘multimedia’ but 
with an art that fully embraces the notions 
of space and location. Both notions have 
compositional significance here as it is not 
only important when a sound or light event 
is produced, but also where. This becomes 
more important with each new spectacle 
as each new Polytope shows a tendency 
towards greater control over the performan-
ce space and stronger immersive impact. 
In Montreal, one could move around freely 
on the balconies to explore the spectacle’s 
multiple layers, while in Cluny, the technical 
infrastructure and the spatial enclosure of 
the site overlapped. The public became now 
part of the spectacle, entirely surrounded by 
sonic and visual stimuli” 
(Sterken, 2009: 122).

 So, Xenakis does not modulate a 
given site at his discretion, but he creates 
a shelter for autonomous spectacle, which 
is not interrupted, disturbed or drowned 
out from outside. It remains a world of 
its own, a world of sound and colours, 
but which has no relation to the external 
appearance of the architecture. 
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II. Événements trouvés

FLUXUS MOVEMENT

 Originally, Fluxus was implemen-
ted in the USA, as a development of Neo-
Dadaism. But the name came to it later, 
when groups of artists found themselves 
together in festivals of performances, 
actions, music and dance. The first major 
festival in Europe took place in Wiesba-
den, Germany in 1962 with the name 
“Fluxus Festival neuester Musik”. The artists 
associated with Fluxus worked artforms 
that transcend genre boundaries, whether 
they came from music or language, from 
the visual arts or from dance.
 
 „How the Dadaists react aggres-
sively and allergically to the -isms of their 
time, so Fluxus responds to the saturated 
art and politics after the Second World War. 
Fluxus extends what found in the Dada the 
Objets trouvés, the objects found for collages 
and assemblages, to found sounds, events, 
every-day actions, gestures: événements 
trouvés“ (Vensky, 2012). 

 Fluxus is a documentary of its time. 
The works of art are rarely described, 

they represent themselves: in photos, sco-
res, manifestos, chronicles and actions. 
Fluxus and happenings are phenomena 
that can basically only be experienced in 
their practice.

 George Maciunas cannot be 
called the founder of Fluxus, but rather an 
organizer of several events with like-min-
ded individuals. As we know from seve-
ral sources, this manifesto was neither a 
beginning of a movement nor a guideline 
to Fluxus artists: 

 “[…] the Fluxus manifesto distribu-
ted during Patterson‘s Paper Piece in Düssel-
dorf 1963 was not the product of planning 
by the Fluxus group - indeed, it has never 
been accepted by the group. It was just one 
of many short-term responses to an imme-
diate need It was written, predominantly by 
Maciunas, not as a grand philosophical sta-
tement, but as a response to Beuys‘ request 
that some kind of manifesto be presented at 
the performance” (Smith, 1998: 17). 

Figure 42: Advertising flyer for the Fluxus 
Festival in Wiesbaden 1962.
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 The Fluxers were a group of fri-
ends which created a network of artists by 
inviting other artists. Together they expe-
riment or did performances during festi-
vals with the involvement of the audience 
(Smith, 1998: 17).

 As an influence on Sound Art, 
Fluxus has some characteristics, which 
describes both. Sound Art was needed, 
because of the limitations in the traditio-
nal music genre. The same can be said 
for artists in the Fluxus genre. Although 
we could not exactly talk about a homo-
geneous group of artists, they all share 
their intention to change art in its elitist 
form: 

 “One could easily remark, from a 
purely art historical point of view, that the 
previously dominant schools of modernist 
abstraction had radically abolished all 
content in art, robbing it of relevance to 
our ordinary lives and our ordinary day-to-
day problems – moral, social, spiritual, and 
practical – and that time had apparently 
come for a change” (Martin, 1992: 42-
43). 

 In opposite to traditional art, made 
for the chosen, Fluxus art was a non-pro-
fessional one. It can be understood, even 
done by everybody. 

 As the former creations of art were 
always something unique, special and 
exquisite, the intention of Fluxus artists 
was to depose the ivory tower. People 
usually went in noble buildings to pay 
money for seeing Mona Lisa in a distance 
where they will never be able to touch it. 
Probably they will stay in front of it, dis-
cussing whether she was alive at that time 
or just an idea of the famous painter Da 
Vinci. But, what does that matter to the 
large part of working people, who have 
never seen a museum from inside? Fluxus 
wanted to stop elitist thinking about art to 
catch people in their daily routine: 

 “Whatever the reasons for the gap 
between art and life, the Fluxus artists have 
always quite generously ignored it, and that 
was a very large part of their initial fasci-
nation. They were tremendously disruptive, 
even though often in the quietest of ways, 
and they were always certain to sabotage 
expectations” (Martin, 1992: 44). 

 It can be seen as a mirror to 
people’s habits when it comes to consume 
art. They can discover their conventional 
behaviour with the help of Fluxus artists in 
bringing art to its own limits.

Figure 43: Philip Corner with George Maciunas, 
Emmett Williams, Benjamin Patterson, Dick 
Higgins and Alison Knowles.
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Piano Piece for Terry Riley #1

Push the piano up to a wall and 
put the flat side flush against it.
Then continue pushing into the
wall. Push as hard as you can.

If the piano goes through the wall,
keep pushing in the same direction
regardless of new obstacles and
continue to push as hard as you
can whether the piano is stopped
against an obstacle or moving.
The piece is over when you are 

Too exhausted to push any longer.

La Monte Young (1960)

YOKO ONO – 
WHITE CHESS SET (1966)

 In this game the rules of chess are 
pushed to the limits of their meaningful-
ness and beyond (Wonnerth-Magnusson, 
2017: 135). A desk with two chairs and 
a chessboard with figures invites the 
observer to play. But, there is a significant 
difference to other chess tables. This one 
is completely kept in white. Chairs, table 
and all available chess figures are white. 
There are no enemies, there are col-
leagues to find new situations and occasi-
ons, but no opportunity to win. 
“For playing as long as you can remember 
where all your pieces are” is written under-
neath the table (Wonnerth-Magnusson, 

2017: 135). It wants to be a peaceful 
game, an artwork, that must be perfor-
med by the audience.

 As the avantgarde of art wants 
to go new ways, this game is an obvious 
example of rules being set out of power. 
A chess game without an enemy seems 
to be useless. But Yoko Ono cleverly puts 
the rules ad absurdum, as the Fluxus 
movement implies opposite intentions like 
peace, freedom and participation of the 
unknowing spectators. The game gets a 
new purpose, namely the idea of working 
together to find workable solutions to play 
it different. 

 In 1972, Yoko Ono performed the 
“White Chess Set” with John Lennon in 
a video accompanied with a song of her 
album “Fly”. This song was also in colla-
boration with John Lennon, who played 
guitar, piano and organ in a more experi-
mental way. During the video, they turned 
from nearly conventional chess playing to 
a more abstract way. Yoko Ono wore a 
black dress with a feather scarf, transpa-
rent tights and black gloves. John Lennon 
had sunglasses and a cowboy hat. Both 
were dressed in a unique way, to put 
daily life situations to a higher status of 
performance art. At the end of the video, 
Yoko Ono put figures on her knee while 
John Lennon eats others. The outcome is 
unknown. Figure 44: „White Chess Set“ in 1966.
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 There is another interesting back-
ground of artists playing chess, if we 
remember Marcel Duchamp. This well-
known artist influenced Yoko Ono - years 
before – by talking about chess as a war 
game, with the need of two opposite posi-
tions: 

 “I feel altogether ready to become 
the chess maniac – everything around me 
takes the form of the knight of the queen, 
and the outside world has no other interest 
for me than its transposition into winning or 
losing positions.” (Duchamp, 1995: 208). 

 Ono, on the other hand, modifies 
the game according to Fluxus ideas as an 
answer to Duchamp, which was a chess 
master after his artistic period (Whoswho.
de, 2018). 

JOHN CAGE - 
REUNION (1968)

 The initiator of this performance 
was John Cage. A collaborative perfor-
mance of him and his musical colleagues 
David Behrman, Gordon Mumma, David 
Tudor and Lowell Cross. Together they 
built a chess, which can release sounds, if 
figures were moved. The electronic music 
was mostly provided by the other artist, 
but Cage conceived the art work and in-
vited the celebrated Marcel Duchamp and 
his wife to the performance in Toronto. 

 Lowell Cross, one of the compo-
sers, explains the functions in an article 
from 1999: 

 “With 16 inputs (allowing four 
signals each from the four collaborating 
composers) and eight outputs (each directed 
to a loudspeaker system), the complexity of 
the sound environment enveloping the audi-
ence increased as the early part of the game 
progressed; it then diminished as fewer and 
fewer pieces were left on the board” (Cross, 
1999: 38).

 The information of Cross implies, 
that the outcome was unpredictable. 
Nobody knew whether it would succeed 
or even produce useful sounds. But Cage 
didn’t want to reduce the performance 
to its’ outcome. As Fluxus events normal-
ly work, this one is about emphasizing 
common situations with a meaningful 
environment like a concert hall and a big 
audience. As Cross validated: “Clearly, 
Reunion was to be a public celebration of 
Cage’s delight in living everyday life as an art 
form” (Cross, 1999: 37). This is mirrored 
in the clothing of the two opponents on 
the podium: jackets and ties.

 John Cages intention was an ex-
citing match and Duchamp got a handi-
cap, because of his superiority. Although 
Duchamp played with a figure less, he 
won within half an hour. For sure, Cross Figure 45:  before the first game: Marcel Duchamp 

with his wife (left) and John Cage (right).
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can also confirm Cages’ concept as mea-
ningful: 

 “The idea of using a chess game to 
realize a musical-theatrical work was one of 
his most creative: it simultaneously exploi-
ted his never-concealed penchants for high 
theatre, the appeal of chess to intellectua-
lism, and the living of everyday life” (Cross, 
1999: 41). 

 Performances in the Fluxus mo-
vement do not even want to produce a 
result. But in this case, we can assume, 
that Cage expected a longer game with 
Duchamp (ideally an endless one) and 
more interesting sounds. If the musical 
structures of chess playing would have 
been interesting, he could create experi-
mental music with playing chess to pro-
duce endless unique sounds. 

 Why is playing chess crucial for 
the development between sound and 
space? Because this game also requires 
a large network. Think of the many com-
ponents that play together here: The real 
noise when a piece is moved. For this, 
Cage merges every move with an electro-
nic sound. Depending on how the player 
reacts, the network of composed sounds 
also reacts. In addition, the sounds of a 
chess move, which originate in the labo-
ratory, are transplanted here into reality 
and are newly interwoven with it. 

 This wealth of interaction and pos-
sibilities is therefore a central point why 
the Fluxers have contributed to the success 
of the „sound microbes“. The network has 
been expanded and sensitized.

GEORGE MACIUNAS -  
„FLUXKIT“ (1965-66)

 Duchamp‘s Boîte-en-valise, a col-
lection of 69 reproductions from Marcel 
Duchamp within a brown case, inspired 
George Maciunas to make his own collec-
tion of Fluxus objects by various artists. 

 “Almost every ‚Fluxkit‘ was some-
what different in content, and the number of 
components included rose over the years – 
from some twenty-five in 1965, for example, 
to forty in 1966” (Media Art Net, 2018). 

 The boxes include, always in a 
different edition a selection of graphical 
scores, interactive games, journals and 
films. „The ‚Fluxkit‘, however, was conceived 
as a collective product rather than individu-
al museum“ (Media Art Net, 2018).

Figure 46:  Maciunas‘ „Fluxkit“.
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NAM JUNE PAIK - 
„KLAVIER INTÉGRAL“ (1958-63)

 ‘The piano is a taboo, it must be 
destroyed.’ This much quoted sentence 
of Nam June Paik during an exhibition 
in Wuppertal (Germany) meets well his 
intentions with the traditional music play-
ing. The genre must be kind of destroyed 
to awake people. Or, as Liviu Tanasoaica 
says: 

 “He strove to free music from its 
constrictive non-material ballast and to 
shock the audience out of its traditional 
passivity” (Tanascoaica, 2018). 

 It was 1963 in Wuppertal when 
Nam June Paik destroyed 4 pianos by 
scratching and painting them. The effects 
themselves produced sounds and the 
audience also had something to watch at, 
even participate, if they wanted. But not 
as we assume, these actions weren’t just 
destroying a hundred years of culture, 
Paik also wanted to move aside restraints 
in the way of musical performances, 
“in Paik’s case this is to be seen positively” 
(Tanasoaica, 2018) while giving the mu-
sic genre a new direction.  

 What we can see from ‚Klavier 
Integral‘ is the remnant of the show. The 
best-preserved piano is still unplayable, 

but let us partly imagine, how the perfor-
mance was done.  

 Destroying pianos is also an ans-
wer to Cage’s composition with prepared 
pianos. In opposite to Cage, Paiks’ pianos 
could be never brought back to an initial 
state. As Cage uses objects to prepare the 
sound of the strings, Paik put them out or 
destroyed them. His ‘music’ was unique 
for one moment. It is like going further 
what Cage began, to surprise the audien-
ce with never seen and heard characters 
of pianos in different stages of destruction 
(Tanasoaica, 2018).

Figure 47: „Klavier Intégral“.
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CEDRIC PRICE - 
FUN PALACE (1964)

 We often hear about Cedric Price 
and his Fun Palace, mostly for the reason 
of his idea of adaptable rooms for the 
individual needs of visitors. The homo 
ludens of the 1906ies needed more than 
just learning by playing, he needed to let 
machines work for his accommodations. 
Therefore, architecture had to be adap-
table to become an endless entertaining 
facility. A homo ludens needs the freedom 
of action, as a game always invites to 
have. This freedom of action is only in his 
full measure, if the architecture has no 
boundaries while playing. Cedric Price 
designed a place which seems like a the-
atre with many individual stages. Each of 
these stages plays the life of the visitor for 
a period. 

 The visions for Fun Palace came 
from co-working with Joan Littlewood, an 
English theatre director, who told Price 
about a performance theatre, 

 “where people could experience the 
transcendence and transformation of the 
theatre, not as audience, but as players and 
active participants in a drama of self-disco-
very” (Mathews, 2005: 76).

 Obviously, both, Littlewood and 
Price were familiar with the developments 
of the art scene that time. No artist can 
overlook important events of other disci-
plines, for example Allan Kaprow’s “18 
happenings in 6 parts” or John Cage’s 
participative performances. Certainly, 
Price has seen some Fluxus performances 
in London or has heard about the upco-
ming trend of improvisation and the use 
of chance. 

 „Certainly, the architecture of the 
Fun Palace makes use of the techniques and 
methods of performance art, by generalizing 
them operatively and projecting them into a 
place as a performative field“ 
(Dell, 2016: 93). 

 Therefore, Price needs another 
method to design, which allows as much 
connections and possibilities within the 

III. Change in cultural mediation structure as possible.

 Beside introducing the performati-
ve character of a new social-living-model 
into a new architectural discourse, Price 
needs to bring his visions to paper. The-
refore, he didn’t use traditional drawing 
techniques, but a mixed form of diagrams 
and technical matters: 

 “The myriad graphs, notes, visualiz-
ations of all kinds, material studies, and or-
ganizational research emerged at Prices Fun 
Palace report not just research on intelligent 
architecture. They also tell of a new mental 
image of architecture that understands the 
calculated vagueness of urban transforma-
tion as a matter of topological-notational 
work and as an integral part of urban de-
velopment” (Dell, 2016: 37). 

 Price understood, that no finished 
drawing could ever show what the Fun 
Palace should be. His drawings merely 
show situations, frozen at one moment 
from one point of view. The next drawing 
shows the same building in a different si-
tuation some time later. The dimension of 
time becomes a crucial factor in program-
ming the building to be adaptable also 
in the future. Prices’ task was to show a 
continuous process, a creation and re-cre-
ation of situations that show up randomly.

6 ORGANIZATIONAL ZONES

 “Zone One was dedicated to the va-
rious types of teaching machines that Pask 
and his Systems Research team had already 
developed. In addition, ‘real life’ television 
feeds from coal mines, steel mills, factories, 
zoos, farms, House of Commons, police and 
hospital emergency rooms gave viewers 
the chance to observe such environments 
unedited (anticipating ‘real life’ television).  
In Zone Two, users could participate in new 
forms of expression, including but not limi-
ted to theatre, music, and dance. The cine-
mas and studios in Zone Three gave young 
directors a chance to make their own films, 
while in the Zone Four laboratories, users 
could conduct their own scientific experi-
ments. Zones Five and Six provided studio 
space for painting and sculpture.” 
(Fun Palace booklet draft, 1964?, as cited 
in: Mathews, 2005: 86-87). 
 
 The description of possible activi-
ties reminds of co-working spaces or think 
tanks today. But the cybernetic specialist 
Gordon Pask developed some ideas in the 
direction of programming, what undermi-
nes the original idea of individual experi-
ments.
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Figure 48: Fun Palace for Joan Littlewood, 
perspective.
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Figure 49:  John Cage - 
„Water Walk“ (1959).

Figure 50: section of Fun Palace showing 
potential use of interior spaces.

PROGRAMMING OF THE FUN PALACE

 The architectural historian Stanley 
Mathews has pointed out the method of 
giving the Fun Palace a procedure: 

 “The ‘programme’ of the Fun Palace 
was therefore not the conventional sort of 
diagram of architectural spaces, but much 
closer to what we understand as the com-
puter programme:  an array of algorithmic 
functions and logical gateways that control 
temporal processes in a virtual device.The 
three-dimensional structure of the Fun Pala-
ce was the operative space-time matrix of a 
virtual architecture“ (Mathews, 2005: 83). 

 This clearly implies a different 
thinking of designing an axonometry. 
What the sketches show is the mixture 
between architectural diagrams and a 
sequence of different functions. It reminds 
of todays’ programming language, where 
you can instruct sequences like ‘IF A 
happens, THEN B follows’. At that time 
a forward-looking system, Gordon Park 
nevertheless changed the original idea of 
Price:

 “That the Fun Palace would essen-
tially be a vast social control system was 
made clear in the diagram produced by 
Pask’s Cybernetics Subcommittee, which 
reduced Fun Palace activities to a systematic 
flowchart in which human beings were 

treated as data” (Mathews, 2005: 85). 
This concept put the idea of Price and 
Littlewood into a daydream and replaces 
it with the idea of a living machine.

 Furthermore, the progression 
of the Fun Palace in its later years dif-
fers from the initial thinking of Fluxus, 
which is based on chance and action. 
The programming of arrays and loops 
makes actions predetermined. It means, 
that every visitor of the palace has only a 
certain range of things to chose from, but 
no total free choice at all. While, on the 
other hand the Fluxus artists always left 
the outcome open: perhaps it will happen 
something exciting, but always with the 
opportunity to create incompleteness.

MUSICAL NOTATION AND DIAGRAMS

 Modern music has grown out of 
the old notation form. 5 staves are often 
no longer enough. Therefore, composer 
search for new ways of notation and they 
often use diagrammatic notation, new 
symbols or a new orientation of the whole 
performing process. One example is 
“Water Walk” from John Cage in 1959. 
For his composition he used different kit-
chen utensils and a prepared piano. The 
name derives from the experimental use 
of water as a sound source and from the 
performer who must walk around during 
the performance. Cage normally took a 
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Figure 51: John Cage - Waterwalk as a floor 
plan.

stopwatch with him to play his objects in 
time. One performance was shown in TV, 
where it caused a laughing audience. 
According to Cages’ composition me-
thods, “Water Walk” proved that every 
sound also made from water can be 
heard as music, if it appears in the right 
context. 

 The score consists of pictograms 
and a timeline. It shows a fusion of diffe-
rent representation methods. On the one 
hand, actions are named in form of writ-
ten words, which Cage has loaned from 
the literary art. This method exists very 
long in musical tradition but was never 
used this striking before. In Cage‘s case, 
all performance depends on fulfilling 
these instructions. The other component is 
the use of pictograms as a short descrip-
tion of used objects. If Cage would have 
written this piece out in words, it would 
have taken a long time to understand 
simple operations. If he had used musi-
cal notation, it would always have been 
a compromise. Written down, he would 
have needed graphic means that would 
have been difficult to read. In this case he 
uses a simple timeline to bring all actions 
in an order. The listening experience will 
change in every performance, but the 
composition is never tied to a place.
 
 Certainly, Price has known about 
Cages’ works. In Fun Palace we clearly 

can see the use of diagrams in this kind. 
Price placed actions in space, using comic 
tools like strokes and arrows to show mo-
vement. Even a piano pictogram is used. 
The matter of time is shown by a clock 
and quickly one recognizes, that Price has 
problems to transmit time. The advanta-
ge of Cage is a timeline which goes with 
the reading direction. The clear structure 
with the use of sections every 5th second 
allow no deviations. There is a “too late” 
or “too early” if you miss one action or if 
you get slow. “Water Walk” is one per-
formance, it can be performed in a loop, 
but theoretical, it has an end. That means, 
it can just be read from left to right, while 
Prices’ drawings have neither a beginning 
nor an end. 

 On the other hand, there are 
many compositions this kind without a 
reading direction, e.g. Toshi Ichiyanagis’ 
music for electric metronome. Here, the 
performer can choose his starting point 
on his own. But after following several 
paths, one must be careful to avoid dead 
ends. That’s not the case with Fun Palace. 
It is composed with the opportunity to 
never end, but to reconfigure, adapt and 
change. Therefore, the sketches of Price 
seem to be an acceptable way of sho-
wing change in the third dimension. John 
Cage also made a floor plan of “Water 
Walk” to arrange the instruments per-
fectly reachable. Compared with Prices’ 
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Figure 52:  Cedric Price:
Fun Palace - diagrammatic drawing.

Fun Palace we can see similarities in both 
drawings. Cage was surely interested 
to connect music to other disciplines by 
using their tools for his benefits. 

 Christopher Dell found in connec-
tion with the Fun Palace that the loss 
of relocation of a place prevented the 
connection to reality, to the social space 
(Dell, 2016: 105). Diagrams can describe 
situations, but they are not fully suitable to 
describe specific places, because interch-
angeability lies in their nature. Dell sees 
this as an advantage: 

 “Usually, architectural or urban 
planning representation is understood as a 
scaled-down image of a building or building 
ensemble. The ones offered by Price, partly 
hybrid representations undermine this con-
ception” (Dell, 2016: 118). 

 That also means, we should take 
diagrams seriously, because they can give 
us materiality as well as the opportunity to 
show performance between the movable 
materials. As we know from musical nota-
tion, the material of the composition can 
be read differently, and we can reconfi-
gure it by ourselves.

IMMERSIVE ARCHITECTURE

 Cedric Price anticipates develop-
ments in many ways. Not just the me-

thod of using diagrams in architectural 
drawings, but also the imagination of an 
adaptable architecture, created by cont-
emporary technology. Technology, which 
generates a virtual world, in which new 
chances are waiting to be recognized. 
The virtual world of 2D drawings got 
the wish of adapt itself in time. Building 
Information Modelling (BIM) opens the 
possibilities in the design process today, 
but there is no end in sight yet when it 
comes to immersive architecture. There 
are 3D programs, which can show you 
360 degrees inside a house by walking 
around. 

 But, the emotional component is 
not fully exhausted. As easy as we get 
virtual worlds, we also easily can mani-
pulate the viewer. The effect of renderings 
is rarely coinciding with reality. Nevert 
heless, is virtual reality a chance for the 
designer himself: 

 „Whether equipped with plain 
cardboard glasses or expensive high-end 
Oculus eyewear, design decisions are increa-
singly reflected. In this case VR takes on a 
content-conveying role of its own work for 
architects themselves. Designs can be made 
more virtual and better able to assess spatial 
situations and microstructures“ (Calas, 
2018: 26).
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Figure 53:  Paul Klee „Angelus Novus“ (1920)

 In the context to aural architecture, 
we realize, that our way to create urban 
space lags the future. The way, where 
we did not see enough the qualities of 
material, where we also did not care 
enough about the impact of noise in our 
neighbourhood. We left architecture to 
the educated (or rich) and we thought, 
the capitalism will give us the right order 
we deserve. But in a future that must go 
forward faster than the past, we should 
discover new ways of creating urban 
space for our own. There are a thousand 
possibilities to create your own home with 
furniture companies. You even can move 
your kitchen virtually in your house to the 
best matching place. But why is there no 
concept to create your own fitting sound 
area? Why we are so interested in music 
and put it the same way back to head-
phones? Why does the feeling of com-
pleteness just start when we drive our car 
and put the music louder?

IV. Bruno Latour - Compositionism

ANGELUS NOVUS

 Bruno Latour probably has a way 
out of the Modern, the period, he obvi-
ously does not appreciate: 

 “What the Moderns called ‘their 
future’ has never been contemplated face 
to face, since it has always been the future 
of someone fleeing their past looking back-
ward, not forward. This is why, as I emphasi-
zed earlier, their future was always so unrea-
listic, so utopian, so full of hype” 
(Latour, 2010: 486). 

 Latour describes the Moderns as 
somebody who created the future while 
turnng their backs on it. How could the 
Moderns have succeeded in assembling 
anything properly while not looking at it! 
It would be like playing the piano while 
turning one’s back to the keyboard… „It is 
impossible to compose without being firm-
ly attentive to the task at hand” (Latour, 
2010: 487).
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 What Latour means by backward 
looking man is strongly reminiscent of the 
concept of the philosopher Walter Benja-
min with his interpretation of a drawing 
by Paul Klee in 1920. 

 According to Benjamin, the „An-
gelus Novus“ also looks backwards while 
turning its back on the storm of the future:
 
 „There is a picture by Klee called An-
gelus Novus. It shows an angel who seems 
about to move away from something he sta-
res at. His eyes are wide, his mouth is open, 
his wings are spread. This is how the angel of 
history must look. His face is turned towards 
the past. Where a chain of events appears 
before us, he sees one single catastrophe, 
which keeps piling wreckage upon wreckage 
and hurls it at his feet. The angel would like 
to stay, awaken the dead, and make who-
le what has been smashed. But a storm is 
blowing from Paradise and has got caught 
in his wings; it is so strong that the angel can 
no longer close them. This storm drives him 
irresistibly into the future, to which his back 
is turned, while the pile of debris before him 
grows towards the sky. What we call pro-
gress is this storm“ (Benjamin, 1940: 392, 
cited after Danchev, 2016: 46).

 This text of Benjamin came after 
the First World War, in the middle of the 
Second, just before he took his own life. 
But his view is not by chance. Benjamin 

was concerned with the Jewish angelolo-
gy, in which angels are born again and 
again and die again after their praise 
of God. His angel also belongs to these 
new ones, except that he turns his back 
on the catastrophe, helpless, at the mercy 
of God, powerless. He is carried away 
by the storm of progress - that means 
that he does not necessarily go through a 
development. Benjamin and Latour agree 
on this point that the future and progress 
do not necessarily have to bring about 
a positive development. One forgets to 
remember the past, one loses sight of its 
origins. This makes the developments of 
modernity unrealistic, utopian, catastro-
phic in the sense of both philosophers.

 Even if the two philosophers are 
right, Moderns did something they really 
needed to. If we look at the generation of 
Happenings and Fluxus, we clearly reali-
ze that these are forms to break down the 
ancient forms of art perception. It seems 
natural that artists could never go further 
with restrictions, conventions and per-
formances with a strict procedure. They 
needed to create Utopia to give people a 
different view of the world, hopefully to 
open their minds. 

 And, what is given by avant-gar-
dists, is the power of coincidence. In 
former times disdained, but then loved to 
show people the absurdity of the art mar-

ket. Coincidence gave especially experi-
mental music a new meaning. The elite of 
well-practised musicians was disturbed 
by autodidacts and players of self-made 
instruments. Coincidence is also the clue 
of very much compositions of experimen-
tal music since the 1960ies. The creation 
with the help of coincidence was a new 
artistic, also aesthetic approach.

 According to that, Latour goes not 
far away by establishing a new way of 
thinking, where everybody could partici-
pate without being right educated. And 
again, although he conflicts with the word 
‘manifest’ per se, he wrote his statement 
in form of a manifesto: 

 „And yet a manifesto might not be 
so useless at this point, making explicit (that 
is, manifest) a subtle but radical transfor-
mation in the definition of what it means 
to progress, that is, to process forward and 
meet new prospects. Not as a war cry for 
an avant-garde to move even further and 
faster ahead, but rather as a warning, a call 
to attention, so as to stop going further in 
the same way as before toward the future” 
(Latour, 2010: 473). 

 Clearly Latour proposes a new 
way different than where we are now, 
but the interesting point is how he thinks 
about composing the world.
He uses a word from the music area, 

which perfectly fits in what he wants to 
create. Compositionism is the new way 
of arranging things carefully and slowly. 
That means, that we take the world not 
as a given one, but as one full of pieces 
which can be continually assembled, just 
as we need them in a certain period: 

 “The continuity of all agents in space 
and time is not given to them as it was to na-
turalists: they have to compose it, slowly and 
progressively. And, moreover, to compose it 
from discontinuous pieces” (Latour, 2010: 
484). 
 
 All things are in the way of being 
always recomposed and composed at the 
same time, without distinction whether the 
composition was kind of finished or just 
paused.
 

THE GAP BETWEEN COMPOSER 
AND PERFORMER

 To look closer to the term of com-
position, one also must think about the 
relationship between composer and 
performer. Latour certainly must consider 
the compositionists as performers equally, 
because any distinction can cause a very 
different outcome. We should think about 
the gap between composer and performer 
before the 20th century. The performer, 
or in this case, a mostly well-educated 
musician has clearly to understand what 
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the composer’s intention was, but also 
leaves a field of the undefined. In many 
cases, the composer is already dead, and 
nobody can totally prove, which outcome 
he meant. Nowadays, the problem of 
death is not there with living composers, 
but on this hand, there is often a rejection 
against contemporary music. 

 So, if there are professional mu-
sicians, not convinced about the compo-
sers’ ideas, they will never get an enthu-
siastic interpretation. A pity, because the 
level of skills is quite high. Unfortunately, 
unknown pieces can be played very bad, 
since the experienced musician suspects, 
that nobody in the audience would ever 
hear a difference between right and 
wrong. And the composer himself cannot 
criticise, but is glad, that somebody takes 
attention to him at all in these times.

 Nowadays, contemporary music 
has become the privilege of a little group 
of interested. Yes, there is a star cult, 
especially in the entertainment sector, 
but that has stayed in nearly all fields of 
music. An interesting thing is also, that 
the idea of distributing music to everyone 
has only reached the technical aspect. 
Everybody has access to mp3s of the most 
popular songs, no matter which genre. 
But nobody has access to contemporary 
music, played traditionally by instruments 
or machines outside the entertainment 

sector. And, even if somebody is willing 
to hear unusual sounds for over an hour, 
he must pay high prices. It is like lottery, 
if you are not familiar with this kind of 
music, that you will understand or even 
appreciate a concert, where you have 
no information about. No wonder, that 
many people prefer Mozart or Wagner, 
because then, they really know what they 
will get and whether it is worth paying 
for. On the other side, newcomers in the 
field of composers have a hard start and 
they could never live from this little audi-
ence they usually get. Sure, the prices are 
understandable, but hard to accept. 
 

THE DECOMPOSITION OF CRITIQUE
 
 Back to Latour, we must assume, 
in his intention, all people are composi-
tionists. This makes us a homogeneous 
group when it comes to rights and possi-
bilities, but very different when it comes 
to our abilities. Nevertheless, making us 
all part of the new future could be a way 
to convince us to care more about the 
ongoing creation of new environments. If 
you do something by yourself, you will do 
it more careful and thoughtful. Interesting 
would be to know, who decides about the 
existence of which composition. 

 Latour has in mind, that critique, 
an invention of the Moderns, should be 
decomposed. Afterwards, they could be 

recomposed in a different way (Latour, 
2010: 485). This explains the new way of 
composing together in a better way. One 
can be sceptical about the implementati-
on: 

 “Fleeing from the past while continu-
ing to look at it will not do. Nor will critique 
be of any help. It is time to compose—in all 
the meanings of the word, including to com-
pose with, that is to compromise, to care, 
to move slowly, with caution and precauti-
on. That’s quite a new set of skills to learn: 
imagine that, innovating as never before but 
with precaution!” (Latour, 2010: 487). 

 That means, Latours’ compositi-
onism is immanent, it can be build with 
the existing material in the existing reality 
and it has no world beyond, an ideal 
world the Moderns strive to. Consequent-
ly, there cannot be any critique, because 
critique implements a world beyond and 
“what is to be critiqued cannot be compo-
sed” (Latour, 2010: 485).

 Another ingredient of Latours’ 
Compositionism is the immanent cha-
racter. World is conceived as something 
which includes us as well as nature or 
the things we compose. The Dutch philo-
sopher Lukas Verburgt did an interesting 
comparison: “That is: Latour’s Manifesto 
could be read as a form of Ontological 
Immunology: the Common World as a 

body with organs that strives for its own 
persistence, for its own health. Radi-
cal Pragmatism, then, could be thought 
of as Work-Out Realism: health is not 
something abstract, a potential, or so-
mething that is in a sense ‘already there’; 
it is something that has to be carefully 
maintained, something that resides ‘in’ 
and ‘with’ the body, and something that 
is as much a ‘material’ as it is a ‘mental’ 
activity” (Verburgt, 2010). 

 In addition, Latour underlines, 
that a composition can fail (Latour, 2010: 
474). The possibility of failure makes the 
composition an everlasting one, always 
be able to continue in a different way, to 
be recomposed if needed. So, there is no 
given nature, because also nature could 
be recomposed. 

 “It thus draws attention away from 
the irrelevant difference between what is 
constructed and what is not constructed, 
toward the crucial difference between what 
is well or badly constructed, well or badly 
composed. What is to be composed may, at 
any point, be decomposed” (Latour, 2010: 
474). 

 This is one of the major problems 
nowadays, because failure always is 
known as something unwanted. Latour 
describes it as problematic of the Mo-
derns to always distinct between the wor-
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ld as it is and the world as it should be. 
That means, if we are always searching 
for the world as it should be, we are blind 
for the world which exists now. We more 
should focus on process and continuity, 
making solutions out of different options. 
Therefore, he calls a new group of people 
living this way as ‘compositionists’: 

 “We compositionists want imma-
nence and truth together. Or, to use my 
language: we want matters of concern, not 
only matters of fact. For a compositionist, 
nothing is beyond dispute. And yet, closure 
has to be achieved. But it is achieved only by 
the slow process of composition and com-
promise, not by the revelation of the world of 
beyond” (Latour, 2010: 478).

THE ABILITY TO COMPOSE SLOWLY

 In the end of the manifesto, Latour 
concludes, that the important thing of 
composing the world is to compose slowly 
“instead of being taken for granted and im-
posed on all” (Latour, 2010: 488). The aim 
is not a perfectly composed world, but 
an unfinished, heterogeneous something, 
with no beginning or end, an everlasting 
composing, de- and recomposing. His 
manifesto closes with the statement we all 
should care about since now: “How can a 
livable and breathable “home” be built for 
those errant masses?” (Latour, 2010: 488). 

 But what, if the work of composers 
will be too slow for the inhabitants. What 
if the unintentionally composition just by 
the inhabitants’ use will be faster than 
the intended? Will the composition be a 
random one? Latour just indicates on the 
act of composing slowly. Probably, this 
difficulty should be learned before, or we 
accept contingency as a part of compo-
sing, as we have learned it from Cage 
and others.



Chapter 4: 

The successors

I. New York Scene
II. René Block
III. The Maciunas Ensemble
IV. Het Apollohuis

„Take a few
elements from the field, then 
reproduce them in the labo-
ratory in new conditions. The 
crucial element in this extrac-
tion and redefinition is to end 
up explaining with the new 

actor all the main attributes of 
the old one“

(Latour 1988: 78).
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I. New York scene

THE NEW YORK SCENE

 “The seeds of Fluxus, the Neo-Avant-
Garde movement of the 1960s, had been 
planted by John Cage during a series of 
lectures he gave at the New School of Social 
Research in New York City (1957-1958) in 
which he introduced the notions of indeter-
minacy and chance operation in art praxis 
– the former extracted from Zen teachings, 
the latter drawn from Marcel Duchamp’s 
example” (Tanasoaica, 2018). 

 Cage as a crowd puller met many 
other artists, who wanted to get in contact 
with him. His lectures were well visited 
and accompanied by performances and 
concerts, which also attract other artists to 
join them. It was a growing scene in New 
York containing all kind of artists.

 Next to Fluxus, another ingredient 
of Sound Art is rooted in the time of 
Happenings. As part of the performance 
art, happenings were initialized by Allan 
Kaprow, who first called his actions in 
the Reuben Gallery in New York in 1959 
‚18 Happenings in 6 Parts‘ (Crow, 1997: 

10). Provisionally compiled walls made 
of plastic and wood were arranged in se-
veral rooms, where the visitors had to do 
move between them or change their seats 
(Crow, 1997: 34).

 “Working from a carefully conceived 
and tightly scripted score, he created an 
interactive environment that manipulated 
the audience to a degree virtually” 
(Schimmel, 1998: 61). 

 Who better to explain the term 
„happenings“ than a contemporary who 
did not participate in the naming himself? 
Dick Higgins, who also defined the term 
„intermedia“, asked Allan Kaprow and 
he answered: „I didn‘t know what else to 
call it, and my piece was something that was 
just supposed to happen naturally” 
(Higgins, 1976: 268). 

 Allan Kaprow, originally active 
as a painter, triggered a wave of success 
with his first happenings. Many artists 

Figure 54:  Alan Kaprow during „18 Hap-
penings in 6 Parts“.
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followed his example and developed their 
own form of „happening“. As a result, the 
term blurred in several directions, becau-
se every „happening“ worked differently. 
Authors flipped over definitions that were 
agreed and contradicted at the same 
time. Dick Higgins explains: 

 “However, the differences among 
happenings artists were as striking as their 
similarities. Within the happenings format 
there was room for the ultra precise and 
controlled works that I did, for the lyrical but 
still very controlled imagistic style of Kaprow 
and the visual artists, and for the almost 
unbounded imagistic improvisation of 
Jean-Jacques Lebel and Al Hansen” (Hig-
gins, 1976: 269). 

 With Kaprow it began quite simply 
with the execution of everyday activities. 
However, these were precisely recorded 
and performed according to the score. 
The audience was also involved in the 
action: 

 “Performances included readings of 
texts, everyday activities such as squeezing 
oranges, choreographed movement, slide 
projections, live music, recorded sounds, 
and the scripted movement of the audience 
through the space” (Deak, 2006: 10).

Kaprow came to the term „happening“ 
not by chance. In an article of 1958, en-

titled „The Legacy of Jackson Pollock,“ he 
described how Pollock, himself a painter, 
included the surroundings in his paintings 
and made the viewer himself part of the 
picture: 

 “‚Pollock‘, Kaprow wrote, ‚left us 
where we must become preoccupied with 
and even dazzled by the space and ob-
jects of our everyday life, either our bodies, 
clothes, rooms, or, if need be, the vastness 
of Forty-second Street. [...W]e shall utilize 
the specific substances of sight, sound, 
movement, people, odors, touch. Objects 
of every sort are material for the new art‘“ 
(Kaprow, as cited in Deak, 2006: 10).

 When Kaprow then moved to Cali-
fornia, he taught at the California Institute 
of the Arts. His students did many hap-
penings with him and he taught them the 
fascination of his art. But the performan-
ces didn‘t stay the same, but underwent a 
constant change. 

 “The audience in most cases disap-
peared and the works were now usually 
uncomplicated and playful, focusing on the 
experience of participants” (Deak, 2006: 
11).

 In 1968 Allan Kaprow conducted 
a very interesting interview with Richard 
Schechner, who asked him about the 
relationship of his art to space. You have 

to remember that the first astronaut had 
already landed on the moon: 

 „Our space nowadays is no space. 
It used to be that space was those places 
that you couldn‘t get to, that were too far 
away. Now we can get anywhere. In the 
past we had a closed, relatively fo- cused 
space. Today we feel a lot freer and we can 
celebrate extended space. I think this new 
feeling needs to be recognized by the tradi-
tional theatre, which still treats space in the 
old way. Why not move the locales of plays 
around, do each scene on location and have 
the audience follow?“ (Kaprow, as cited in 
Schechner, 1968: 159). 

 Nevertheless, the original intention 
of acting spontaneous turned into a spe-
cification with predetermined roles. This 
made Kaprows’ actions different to the 
intentions of Cage, who wanted to take 
himself out of the authority as a compo-
ser. The participation in Cage’s pieces, 
encourages people to take part and to 
decide about the outcome. But in contrast 
to Cage, the audience members here 
“became props through which the artist’s vi-
sion was executed” (Schimmel, 1998: 61). 
 
 Kaprow and Cage nevertheless 
were both part of the New York Scene, a 
group of dancers, artists, musicians, … 
The aim of the group was to create new 
ways and methods of artistic practice. In 

his book ‚The rise of the sixties‘ Thomas 
Crow discussed the political aspects of the 
art history in these times and he found an 
ambivalence, that is formative for all artist 
groups. The concern of the artists was on 
the one hand to spread their oppositional 
points of view and to get therefore public 
recognition, but on the other hand, they 
tried to find a fixed position in the global 
art market to get financial security (Crow, 
1997: 13). This is also why the groups 
were never homogeneous, especially 
when it came to political opinions. Some 
of them never wanted to be political, 
some found a way to become famous 
through their statements.
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Figure 55: Joseph Beuys during his 
performance „I like America 
and America likes Me!“

QR-Code 5: Joseph Beuys - 
„i like America and America 
likes me“

https://www.youtube.com/
watch?v=r9NWCOF0c5M

BLOCK IN NEW YORK
(1974-1977)

 When René Block, a gallery ow-
ner, went to New York, he found a scene 
full of european ideas. John Cage and 
the Fluxers were already there, because 
Cage taught at the New School for Social 
Research in New York and his lectures 
were open to public. Block, on the other 
hand, was already good friends with 
Josef Beuys and his first action in New 
York 1974 was called „I like America and 
America likes Me!“
 
 “Because they ignore us, after ten 
years we can do the same thing that took 
place in Berlin: just poke into an existing 
scene. We had planned an exhibition with 
Beuys for the opening in New York, a work-
shop. He wanted to build a workshop as a 
creative, cultural place“, said René Block in 
an interview decades later (Leuthäußer, 
2015).

 What was then realised, was 
the later famous action with the Coyote. 
Beuys declared a room of the gallery 
as an extraterritorial area. The coyote, 
borrowed from a zoo, gradually claimed 
everything for himself.

https://www.youtube.com/watch?v=r9NWCOF0c5M
https://www.youtube.com/watch?v=r9NWCOF0c5M
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II. René Block

THE HYPE IN BERLIN (1964-1979)
 
 René Block startet his career as a 
student in a stained glass school, but al-
ways was interested in the contemporary 
art market. To be right at the center of the 
art scene, he moved to Berlin.
He came to Berlin 1964 - when he was 
22 years old - just with one idea: to 
open a gallery. But, unlike the others, 
Renè Block didn’t want to be part of the 
community of antique picture shops. He 
wanted to give young artists a chance 
to exhibit their current works. For him, 
the gallery was an instrument, it wasn‘t 
a place to sell pictures, he never thought 
of something like that. „It was an instru-
ment to express yourself, to take a position“ 
(Leuthäußer, 2015). 

 The story behind the idea of 
opening a gallery was that René’s 
first apartment had a room with shop 
windows facing the street. But the gallery 
itself was in Berlin-Schöneberg and the 
first exhibition took place in September 
1964 with the title: “Neodada. Pop. Decol-
lage. Kapitalistischer Realismus.” [Neoda-

da. Pop. Decollage. Capitalist realism].

 As a newcomer in the arts’ bu-
siness, Block had a refreshing way to 
meet contemporary artists: he wrote them 
letters with invitations. And he surprisingly 
got answers. There came Wolf Vostell, 
Konrad Lueg, Sigmar Polke, Gerhard 
Richter among others. Other artists like 
Joseph Beuys and Stanley Brouwn follo-
wed later.

 One democratic approach was the 
opening of “Edition Block”, a publisher 
founded by René Block. Prints, objects, 
records, portfolios and books were pro-
duced the following years, especially 
works which concern the connection of 
music and the fine arts. Block saw in mul-
tiples an opportunity to make art acces-
sible to everyone: 

 „Art for the masses, that was buzzing 
in the mind at the time, and the multiple was 
an option” (Leuthäußer, 2015). 

Figure 56:  Galerie René Block, view at 
Frobenstraße, Berlin-Schöneberg.
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 This method of producing more 
than one original, unsigned but affordab-
le was popular in Fluxus, as René Block 
said in an interview some years ago:

 “Various attempts have been made 
to democratize the art market. I did not 
invent this, but in principle I also adopted 
this ideology from Fluxus, from George Ma-
ciunas, who designed and produced these 
small, unsigned boxes by the Fluxus artists, 
offered them at paperback prices and then 
made them according to orders” (Leuthäu-
ßer, 2015).

 The spread of art also trigge-
red a spread of new thoughts: thoughts 
about the art market, the social position 
of artworks, the relationship between art 
and goods and the contemporary way of 
dealing with it, namely, to democratize 
art and bring down the elite.
 
 But René Block kept going, whate-
ver happened and was not impressed by 
the audience - and success proved him 
right: 

 “After Vostell, Beuys and Stanley 
Brouwn, Nam June Paik and Charlotte 
Moorman soon came to perform music in 
the sense of Fluxus. The response was over-
whelming - negative! It was of course not 
taken seriously and dismissed as a humbug” 
(Meixner, 2018).

Figure 60: schematic representation of vari-
ous developments in the music of the 20th 
century: Für Augen und Ohren: Von der Spieluhr 
zum akustischen Environment. 

Figure 59: a book cover of „Für Augen und 
Ohren: Von der Spieluhr zum akustischen 
Environment“.

Next to Block‘s activities as a galerist, he 
also curated performances at the aca-
demy of arts in Berlin 1980, called „Für 
Augen und Ohren: von der Spieluhr zum 
akustischen Environment: Objekte, Instal-
lation, Performances in der Akademie der 
Künste 20. Januar bis 2. März 1980“. 
This was the first comprehensive presenta-
tion world-wide of sound art objects.

Figure 58: Beuys and Block at their exhibition 
„Ja, wir brechen jetzt den Scheiss ab“.

Figure 57:  René Block and Richard Hamilton 
in Blocks‘ gallery.
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III. The Maciunas Ensemble

MACIUNAS ENSEMBLE (1968)

 The group of experimental musi-
cians was founded in Eindhoven 1968, 
with the members Paul Panhuysen, Remko 
Scha and Jan van Riet. 

 “The group‘s intention was to realize 
the piece ‚Music for Everyman‘ by Fluxus 
initiator George Maciunas which they inter-
preted as allowing boundless freedom in the 
sounds being produced” (Forced Exposure, 
2016). 

 After some member changes, also 
Hans Schuurman, Leon van Noorden 
and Mario van Horrik were part of them. 
From the beginning of the ensemble till 
today, they are improvising on several in-
struments that were available, producing 
unforeseen sounds. They met regularly, 
always producing new recordings: 

 “Every session was recorded. Before 
playing, they listened to the recording of the 
previous session and discussed it. No rehear-
sing or fine-tuning of pre-conceived material 
took place. To the view of Paul Panhuysen, 

their method of making music is closely 
linked with the oral tradition of folk music“ 
(Forced Exposure, 2016). 

 This means, that every session has 
its own value and there was never a de-
velopment of something with was already 
played. Repetitions are not the aim, but 
always new material. The large archive 
of sounds between 1968 and 1980 was 
released in 2012 and the period from 
1980 till 2018 was now released for the 
50th anniversary. 

REMKO SCHA – 
MACHINE GUITARS (1982)

 Known as the co-founder from the 
Apollohuis in Eindhoven, Remko Scha 
was also interested in minimizing the 
impact of human previous knowledge in 
music instruments. He even went further 
than Leon van Noorden and replaced 
the musician entirely with a robot that 
produced sounds independently from the 
guitar: 

Figure 61: Maciunas Ensemble at 
Kitsch Konservatorium, Gorkum (1969).
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 “In early 1980 I built an experimental 
installation with motors and guitars which 
can be employed for automatic concerts, 
where the structure of the music is not de-
termined by a composer or musician, but by 
the laws of mechanics” (Scha, 1980). 

 The outcome is not by chance, but 
predictable due to the programming of 
the robot. Mostly it is a strip of objects 
over the strings, in a rhythm that depends 
on the rotation of the machine.

 “The installations may involve 
various combinations of motors and attach-
ments. One of the most typical set-ups can 
be described as follows: A piece of cord is 
attached to an electrically driven uniformly 
rotating axis. The cord is swirled around 
and periodically hits one or more strings of 
an electric guitar. The exchange of impulse 
and energy which occurs at the moments of 
impact creates complex patterns of standing 
waves in the rotating cord and in the guitar 
strings. The oscillatory motion in the rota-
ting cord creates a syncopated rhythmical 
pattern in the guitar tones. Melodies emerge 
within the series of harmonic overtones of 
the fundamental tone of each guitar string.
Depending on the details of the installation, 
the resulting music may belong to very dif-
ferent genres, ranging from mystical trance 
drones to aggressive no wave rock” 
(Scha, 1980).

THE LONG STRING INSTALLATIONS
(1982-1985)

 Very architecture-related installa-
tions are also those by Paul Panhuysen in 
collaboration with Johan Goedhart. The 
“Long String Installations” took place bet-
ween 1982-1985 and included a series 
of performances. Panhuysen and Goed-
hart knew each other from other projects 
in urban development and environmental 
design. 

 For the “Long String Installation” 
they strung up and played strings in buil-
dings. Sometimes other strings are made 
to sound, sometimes they fall silent due to 
frequency overlaps. The strings „talk“ to 
each other and to their surroundings. Th-
rough the direct contact with the building, 
the architecture is included: 

 “A series of strings were stretched 
across large indoor spaces with attenti-
on paid to the acoustics of the room and 
architecture and sometimes played by the 
two, resulting in thick drones with soaring 
overtones. Different wires, other instruments 
(in some instances the wires were connected 
to pianos), and found objects would be in-
corporated depending on the space” (Licht, 
2019: 54).

Figure 62: Remko Scha: playing machines.
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 Some of these string installations 
were recorded on CD. They also cont-
ain other sound experiments, with alarm 
clocks, guitars, machine noise from 
loudspeakers etc.

 Nevertheless, the room installation 
with the strings is especially in contact 
with the natural environment. Explained 
with Latour‘s theory, here the elements of 
the laboratory (strings, sound producers) 

Figure 64 (right): Paul Panhuysen: „Two 
Suspended Pianos“ 1990 at the Great Hall, 
National Building Museum, Washington D.C.

Figure 63: Paul Panhuysen and Johan Goed-
hart with „Projection“ at Echo Festival 2 1987 
in Eindhoven. 

are adapted to the natural environment 
in such a way that they can flourish here 
too.
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IV. Het apollohuis

EINDHOVEN - 
HET APOLLOHUIS (1980-1997)

 The center of netherlands’ sound 
art was based in Eindhoven, opened bet-
ween 1980 and 1997. To give artists an 
opportunity to meet each other, to discuss 
their ideas and to support the new genre 
of artist which lies somewhere between 
visual art, music, dance and some other 
genres, the Apollohuis did a great job to 
bring these people together. Based in a 
former cigar factory, the Apollohuis was 
an important location for newcomers as 
well as friends and collegues with the 
same intentions. 

 As an incubator of new develop-
ment between sound art, experimental 
music, performances and the use of 
media the house offered the possibility of 
new art forms and their performance or 
exhibition. After opening, also the ‘Maci-
unas Ensemble’ used the building as their 
location for live music sessions and recor-
dings. 
 Founded by composer, visual and 
sound artist Paul Panhuysen, the Apol-

lohuis was a cynosure for many of his 
colleagues in the field of sound art and 
minimal music. Free improvisation and 
experimentation were welcome as well as 
performances, dancing acts, exhibitions 
or lectures. The annual concert program-
me usually included cross-references 
between music and the visual arts. Pan-
huysen himself was a visual artist and a 
composer to the same extent (Panhuysen, 
2018). 

 Sound Artists were always welco-
me in the Apollohuis and several Festivals 
like ‘Echo – the images of Sound’ beca-
me their public stage. At this festival, the 
works range from sound, photo exhibi-
tions, installations, performances and 
concerts. The festivals’ title – the images 
of sound - derived from a special combi-
nation: 

 “When one of our sensory organs is 
stimulated other sensory organs begin to 
resonate, as it were. Thus sounds often evoke 
images, and images the sounds that go with 
them” (Panhuysen, 1987: 3).
 

Figure 65: CD-Cover of the sound art 
festival „Echo“.
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 Till today there are many recor-
dings from the Apollohuis artists available 
on new CD releases. Most of the material 
from the Apollohuis is today curated and 
archived by the ZKM (centre for art and 
media) in Karlsruhe.

 Over the last centuries, music has 
built up a network of professionals, more 
and more splitting up into specialization 
to several parts of the music producing 
process. From the very beginning of a 
musician who can play, build, repair and 
modify his ‘instruments’ by himself, the 
specialization has divided the society into 
experts in their subarea. The co-founder 
of the festival “ECHO” at the Apollohuis 
in Eindhoven Paul Panhuysen wrote in his 
Introduction to the catalogue of the festi-
val: 

 “Learning to play the violin me-
ans, traditionally, forgetting all manner 
of sounds that can also be produced by a 
genuine violinist. The basis of sound art 
is the physics of sound, and the use of the 
rules and laws of nature itself” (Panhuysen, 
1987: 4).

 A traditional music education pro-
vides a fundamental knowledge of music 
theory, playing and practising techniques 
and relevant literature. Besides that, the 
development of the musical understanding 
lies with every student himself. 

 Especially in the time of electronic 
innovations, Sound Art tries to find new 
methods to define the understanding of 
natural and artificial sound: 

 “In sound art the world returns again 
to art, art becomes re-anchored in man’s 
amazement at fundamental natural phe-
nomena, and art begins anew at the point 
where it must have once begun: from asto-
nishment, curiosity, from attempts at orde-
ring and understanding, ascribing meanings 
and supplying names” (Panhuysen, 1987: 
5). 

 To copy attainments of successful 
musicians through years of training does 
not meet the imaginations of Sound Ar-
tists. The instrument itself turned out to be 
a restraint for experimental compositions 
and Sound Artists search for modified in-
struments or create new ones. The traditi-
onal orchestra instrument – in its acoustic 
form – could not keep up with producing 
sounds and noises unheard before. 
 
 Godfried-Willem Raes is all in 
one: composer, musician and improviser. 
He found his own way to create inst-
ruments which meet his ideas of sound 
better than the traditional ones: 
 
 “There was a certain sort of music 
for such an instrument and the instrument Figure 66:  „Duo Geloso“ - Paul Panhuysen 

(left) and Arnold Dreyblatt (right).
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was more or less optimalised for that music’s 
function. To put it another way, as regards 
my music, these instruments were and still 
are unmanageable, stubborn, unwilling 
and unsuited. In no way did I feel inclined to 
adapt my music to the instruments” (Raes, 
1987: 49).

PNEUMAPHONE PROJECT (1984)

 One of his self-made instruments 
was the “Pneumaphone Project” (1984) 
built up in the Apollohuis. Based on the 
functionality of an organ, the several 
instruments relate to tubes filled with air 
by two compressors. The tubes end up in 
pillows, where the ‘player’ can sit, lie, roll 
or bounce on the pillows to make the air 
move. Depending on how the visitor sits 
down, the pressed air creates different 
kinds of sound through the tubes. The 
pneumaphones each works different, but 
“the resulting sound is created in complete 
integration with body movements, both 
tactually and sensually” (Raes, 1987: 
55). Raes succeeded in getting everyone 
involved: musicians, non-musicians, the 
curious, the creative, the experienced and 
inexperienced. All were threated equally.
 
 The Pneumaphone Project is a 
paradigm, as Panhuysen sees Sound Art 
as a bridge between the predetermined 
positions: 

 “The separation of media and the 
separation of artistic disciplines were per-
haps necessary from the viewpoint of people 
looking for progress and economic growth 
through division of functions and specialisa-
tion. Removing the boundaries of the media 
and amalgamating artistic disciplines are 
necessary in order to learn once again to 
grasp the cohesion that exists in the world. 
Sound art exemplifies this struggle” (Pan-
huysen, 1987: 5). 

NEW INSTRUMENTS

 New instruments allow the bre-
aking out of old patterns that are hard 
to come by with old methods. Also the 
difference between musician, professional 
and amateur should be taken off.  

 “The cult of instrumental virtuosity is 
founded on its commensurability, its measu-
reableness, the weighing of one feat against 
another. The current demand for cultural 
commensurability is not only diametrically 
opposed to the desirability and the neces-
sity of individual creative development, but 
also stands in the way of the development 
of a non-elitist participatory culture. In the 
cultural sector, conceived here as a sector 
of human expression, standardisation and 
commensurability leads to one-dimensiona-
lity and cultural stagnation.“ (Raes, 1987: 
53). 

Figure 67: Gottfried-Willem Raes
„The Pneumaphone Project“.
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 Raes also did some educational 
projects with pupils and people who nor-
mally are not in contact with music. With 
instruments who can be easily understood 
and played, the level of each participant 
is the same. No matter what skills the 
player had before, with a new musical 
instrument everyone starts again to dis-
cover new, unknown sounds. The most 
important characteristics are curiosity and 
openness to previously unheard sounds. 

 “My ideal is that of a music culture in 
which the greatest amount of participants 
would result in a maximum of differentiated 
and personalised expressive possibilities 
being used in mutual interaction” (Raes, 
1987: 53) 

 Some of the Sound Artists also 
played with the thought of producing 
self-playing instruments, which provide a 
non-elitist music to everybody. Leon van 
Noorden thereby criticizes the long way 
from a composer to the listener, due to 
specialization: 

 “The originally short chain from mu-
sician to listener has, according to principles 
of efficient production, gradually been divi-
ded up into ever more specialised links, so 
that the chain now looks something like this: 
composer – arranger – music printer – inst-
rument maker – music teacher – interpreter 
– conductor – concert hall builder – sound 

master – studio technician – musicologist – 
record producer – hifi manufacturer/retailer 
– music critic and consumer” (Noorden, 
1987: 99). 

 To restore the original short chain 
from musician to listener, van Noorden 
developed programmed musical instru-
ments, such as ‘Rainpipe Marimba’. To 
play, one must push buttons on a device, 
similar than the keyboard today. Then, the 
sounds are produced randomly by several  
connected pipes.

Figure 68: Leon van Norden: 
„Rainpipe Marimba“.



Chapter 5: 

A new Agent-Network

I. Sound changes the space
II. Leitner‘s sound-emitting bodies
III. Counterpositions: Gregorian Chant and
    Arvo Pärt

„There are more of us than we 
thought.“ When we speak of men, 

societies, culture, and objects, 
there are everywhere crowds of 

other agents that act, pursue aims 
unknown to us, and use us to pro-
sper. We may inspect pure water, 
milk, hands, curtains, sputum, the 
air we breathe, and see nothing 

suspect, but millions of other 
individuals are moving around 

that we cannot see“

(Latour 1988: 35).
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Figure 69:  Robin Minard - 
„Music for Passageways“ (1987).

ROBIN MINARD

 As he once worked together with 
sound-architect Bernhard Leitner (which 
will be mentioned in chapter II.), Robin 
Minard has some similarities to Leitner’s 
understanding of sound art. Minard also 
focuses on installations and the human 
body, but more interested in the reception 
of the audience. He deals with the recep-
tion of sound in the human ear, as oppo-
sed to the reception of the space itself. He 
explains the blur of art and life because 
of new orientation:  

 “I would argue that the cause for 
this rise in activity lies more deeply within a 
basic need for artists to merge (or re-merge) 
art with life; with a need for them to find 
new and socially relevant modes of artistic 
expression” (Minard, 1996: 9). 

 Nowadays artists are searching 
for different ways to express their interests 
in unknown areas. Different disciplines 
like architecture and music come together 
to find similarities. The field of art beco-
mes extensive. In its context, every unu-

sual meeting of distant disciplines can be 
a point of interest towards unconventional 
art. The new task of artists is to think out-
side the box and learn from other discip-
lines to improve own expressions. 
 
 Minard also introduces a new 
term to the field of Sound Installations: 
the ‘non-narrative‘ working with sound. 
It means that, as opposed to usual music 
composition, the Sound Installation does 
not have a story to tell, but more to create 
a certain atmosphere: 

 „Musical parameters such as register, 
timbre and rhythm take on new meanings 
as work is guided by the influence of sound 
elements on spatial perception rather than 
on the  listener‘s interpretation of a musical 
narrative or a particular musical syntax“ 
(Minard, 1996: 14). 

I. Sound changes the space
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Figure 70:  Robin Minard - 
„Silent music“ (1994 - 2012), 
Stadtgalerie Saarbrücken.
Installation with hundreds of wall-mounted 
piezo speakers and four-channel audio.

 This underlines the importance of 
space and its relationship with the inte-
grated work. If the space changes, the 
whole concept will never be the same. 
Therefore, he differentiates between ‘con-
ditioning of space‘ and ‘articulation of 
space‘ (Minard, 1996: 14). The fine diffe-
rence is to see what sound does with spa-
ce. Either it reinforces the material around 
it or it changes to make it suitable for the 
Installation. Conditioning is often used if 
one wants to change the perception of 
volume or depth. Also, a sound could be 
handled the same way, for example using 
reverberation to widen a room or give an 
image of height.    
 
 In addition, Minard reminds that 
most listeners perceive high-pitched tones 
as being above lower tones. This allows 
an artist to create spatial dimensions only 
using different pitches in a well thought 
out concept. As an example: „a line seems 
to curve subtly upward in space as its har-
monic content increases“ (Minard, 1996: 
21). The wide range of creating sound 
space in a room is nevertheless limited by 
the imagination of the listener. If peop-
le are not used to hearing space, they 
primarily try to orient themselves by using 
their eyes. Minard also points out, that, 
if the visual component would be extinct, 
there is still the listeners‘ mind. If one he-
ars a sound, he contextualizes automati-
cally. So, the listeners‘ interpretation of 

sound could be always in a different way 
in contrast to what the artist was going to 
show: 

 „rhythmic elements often lend 
themselves to narrative musical qualities 
rather than to the creation of spatial states“, 
(Minard, 1996: 22).        
 

RESHAPING OF SPACES

 Matthias Osterwold, curator from 
the Klangspurenfestival in Schwaz (until 
2018), former curator of the ZKM Karls-
ruhe and co-author of the book “works 
with sound” (1999) is familiar with Mi-
nard. He describes Minard’s closeness 
with sounds of the space with the follo-
wing: 

 “The matter of releasing music from 
the concert hall and putting it in the com-
pletely opposed context of the open space 
is accompanied by a search for a suitable 
musical logic and method. Elementary 
musical parameters such as register, timbre 
and rhythm take on a new meaning, based 
on acoustic and psychoacoustic principles 
rather than on traditional concepts” 
(Osterwold, 1992: 4). 
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Figure 71:  Robin Minard - 
„The Phrix Soundwalk“ (2015).

 According to Osterwold, Minard 
considers the recipient as part of his con-
cepts. Not the space is a given size in the 
composition, but the recipient’s ability to 
receive the sound in a certain way. In op-
posite to other composers, Minard creates 
sound for the outdoor space or better to 
say, it is no longer the space which sha-
pes the sound, but the sound which builds 
the space around it: 

 “The spatialization of sounds and, 
in reverse, the reshaping of spaces through 
sound, aims at the permeation of our spa-
tial and sound experience; spaces become 
musical instruments, while at the same time 
sound modulates and remoulds architec-
ture” (Osterwold, 1992: 5). 

 Minard puts art into the state of 
a moving one. Nothing is stable, all is in 
motion, to be as valuable as a statue in 
the museum. Therefore, Minard wants a 
reversion of the common sound experien-
ce, which undermines the common thin-
king, that material is going to be vibrated 
with sounds. In his works, he wants to 
build this material with sound itself. This 
built sound should be then received as 
art, as well as paintings or objects. Con-
sequently, this works for the most parts 
only in the virtual space of our minds. 
Sound Art then will be always fluid and 
incomprehensible but thought in a materi-
al-kind way. As we can feel the nature of 

materials, we can feel sound as an invi-
sible, but real existing material. 
 
 Minards last works of a Sound-
walk is on the one hand in Taiwan, in-
cluding the own smartphone. The visitor 
walks through an abandoned sugar 
factory with the sounds coming out of 
their smartphone (Minard, 2015). The 
other Soundwalk was presented in the 
same year as an installation in a city next 
to Frankfurt. People must take their smart-
phones and headphones to listen to the 
building specific composition: 

 “The abstract acoustic portrait 
weaves sounds and stories of the place with 
stories of people connected to the former 
factory” (Müller, 2015). 

 It appears as a trick using head-
phones instead of filling the pure building 
with sound. This means, that the sound as 
an ‘acoustic walk’ does not refer to which 
way the recipient goes. Sound is not mo-
ving, it is static. The concept is not inter-
active, and this composition can be heard 
elsewhere, in the same way than any kind 
of music. Dedications of composers to 
buildings are not new. But Minard uses 
the smartphone as a tool to create moving 
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Figure 72:  Harry Bertoia -
 „Environment for Sound“ 
Exhibition in the Museum 
of Art and Design, New York (2016).

sound. If the visitor walks in the building, 
the sound in his ears is following every 
step he takes. The approach of Minard, 
namely to reverse the traditional thinking 
of a vibrated building through sound has 
potential. Why not carrying the sound in 
our bodies? Especially with new possibi-
lities in the technological sector of virtual 
spaces will this be a possible solution.  
 
  In the assumption of virtual spa-
ce as a new experienced world, we can 
prepare ourselves to hear sound out of 
context to rooms or buildings. Sound will 
move through the virtual space by taking 
it with you. The problem still remains: 
How do we combine the sound with the 
events outside at the same time?

HARRY BERTOIA - 
„SONAMBIENT“ (1960)

 Harry Bertoia, first a jewelry-de-
signer, continued in designing chairs, 
amongst others the famous “Bertoia 
Collection for Knoll“. With the profit of 
selling this chair, he was able to pursue 
his passion: to create sculptures. Metal 
as his favorite material is the essence 
of hundreds of sound sculptures, which 
produce sound if they are moved. Bertoi-
as intention was, that anyone who has no 
experience with musical instruments could 
play music instantly (The Wire Magazine, 
2014). 

 Later he recorded some of his 
sound sculptures. In 2014 there was a 
release of a series of 11 records as a 
CD-Box called “sonambient“ (The Wire 
Magazine, 2014). This seems to be like 
a photograph for artists. It is a precise 
recording of something that happens at 
a special moment and only once. But 
like a painter captures a unique situation 
the sound artist records his work, which 
makes it replicable. The distinction from 
music is given: Not the elusive, ever-chan-
ging moment matters, where every repea-
ted note could never be the same. No, the 
experience of the listener to these endless 
sounds matters.
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Figure 73:  Marianne Amacher at a mixing 
desk.

MARY AMACHER - 
„MUSIC FOR SOUND-JOINED ROOMS“ 

(1980) 

 Maryanne Amacher was a stu-
dent of Karlheinz Stockhausen, but she 
developed some ways to show people 
the sublime side of sound art. Her expe-
riments were a lot more than installations 
and never finished or perfect. One of the-
se installations is „Music for Sound-Joined 
Rooms“ in 1980. Its environment was the 
entire house, actually the former home of 
the conductor Dennis Russel Davies. Cre-
ated for a New Music festival, it contains 
ambient sounds observed and recorded 
in the houses special places. These sounds 
were mixed with the original sounds of 
the house by installing speakers in every 
room behind walls or staircases (Walls, 
2007). Her installation emphasizes the 
ambient sound of each room, forcing 
the different characters. She showed that 
a staircase sounds different than a rear 
room or the kitchen.

 The interesting point of this work 
was the blending of acoustic sounds with 
electronic ones. The composer Kyle Gann 
knew her well and was curious while visi-
ting the house: 

 “I finally asked whether her original 
sound sources were acoustic or electronic in 

origin. Her perplexed answer: ‘I really can’t 
say’” (Gann, 2009). 

 The mixture of intentionally instal-
led sound and the original one reinforces 
the character of each architectural ele-
ment. The sound of a crunching staircase 
embodies the physical staircase in our 
mind. If we are in this place of sounds, 
we really could hear architecture while 
seeing it. 

 If we compare this aspect with the 
concept of aural architecture, this instal-
lation increases our perception regarding 
the usage of our ears to better recognize 
what we see anyway. We learn what we 
do not see because we are used to it. A 
rear room has a different character than 
the entrance. Amacher teaches to hear 
actively what is architecture about.

BRUCE NAUMAN - 
„ACOUSTIC WALL“ (1968)

As the name indicates, this work shrinks 
all sounds in the space and at the same 
time, an overall view over the space is 
prevented. The walls take the focus on the 
ears rather than on the eyes. Nauman 
plays with the lack of sound and visual 
impressions to teach the importance of 
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Figure 74: Bruce Nauman - 
„Acoustic Walls“ (1968).

sound between a usual environment:

 „Loss is thus thematized in both 
works: in the drawing, it is the lost phenome-
nological experience, and in the sculpture, 
it is spatial and auditory deprivation. At this 
time Nauman was intensely engaged with 
the concept of an artwork that takes away 
rather than adds information“ (Solomon, 
2018). 

 The loss of sound increases by mo-
ving towards the panels, something quite 
familiar, but who would try this outside of 
a museum. Hence, Nauman shapes the 
perception of sound emphasized through 
a meaningful environment.

BRUCE NAUMAN - 
„DAYS“ (2009/10)

 A later work of Nauman still 
collaborates with the sound of voices 
within a space. But this time created with 
electrical installations. Originally for the 
Venice Biennale, the Sound Installation 
„Days“ was also exhibited at the Mu-
seum of Modern Art in New York. Thin 
loudspeakers distribute seven voices of 
all kind of human beings. To reflect on 
the different perceptions of how to deal 
with time, every voice talks the days of the 
week in his or her tempo. The outcome is 
a mixture of sound, sometimes heard as a 
language with a purpose, sometimes he-

ard as overlaying voices and sometimes 
there is just pure sound. One wall of the 
exhibition contained written weekdays. 
The everlasting passing of time inspires 
the visitor to reflect on himself. To identify 
with the human voices means, that they 
all are in the same situation. It could be 
everybody speaking here so that every 
voice would have the same difference in 
accentuation, volume, speed, breathing 
etc.

 Two years later the Sound Installa-
tion was again exhibited at the Institute of 
Contemporary Arts in London. The same 
loudspeakers, but a different environment. 
The effect was the same: voices create a 
space of sound, ever-changing by moving 
through the room.  One of The Guardian 
Journalists was there and found an apt 
remark: 

 „The voices of absent people sculpt 
this room, give the air a solidity. The sound 
is literally physical, a wave moving through 
space. In this work, it creates corridors and 
tunnels to negotiate, invisible walls and 
roads“ (Jones, 2012). 

„Days“ is another example of Sound Art, 
where sound changes the space with 
the help of the visitors‘ ears and his own 
imagination.
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Figure : Bruce Nauman - 
„Days“ (2009/10) at the MoMA.

MICHAEL ASHER - 
„SPACES“ (1969)

 Jennifer Licht, the curator of the 
exhibition 1969 made a crucial statem-
ent towards the perception of space. She 
found a shift in the meaning of space 
within the scene of artists: 

 „This invisible dimension is now 
being considered as an active ingredient, not 
simply to be represented but to be shaped 
and characterized by the artist, and capable 
of involving and merging viewer and art in a 
situation of greater scope and scale“ (Licht, 
1969: 7). 

 The exhibition in the MoMA 1969 
was up-to-date as in the entrance infor-
mation, the visitors were indicated to put 
their shoes off because the exhibition in-
cludes all six walls of every room (MoMA 
– Entrance Information, 1969). Each 
artist had a room at his disposal, which 
allowed to really separate the works. One 
of these artists was Michael Asher who 
worked with space as a void. He created 
the quietest room with special acoustic 
tiles. He isolated the room from its neigh-
bors through wood frame construction 
filled with fiberglass insulation (Asher, 
1969: 24). Therefore, he had to doub-
le two walls including little space of air 
in between. Rubber pads prevented the 
transmission of sounds coming from the 

existing walls. Incoming sounds through 
the two entries should not reverberate as 
well. 

 On the opposite, he mixed sounds 
from the 

 „exterior, such as street traffic, the 
interior, such as movement and voices of 
people in the corridor of the museum, as well 
as mechanical noises, such as the air deli-
very-and-return system of the Garden Wing, 
all merged and condensed on a diagonal 
axis at the two entry/exit openings“ (Asher, 
1969: 24). 

 An interesting point was, that the 
sound decreased towards the middle of 
the room, simultaneously with the installed 
light. Hence, the darkest and most silent 
area was in the center. Nothing in the 
room reveals its purpose because all walls 
are treated equally. Asher plays with the 
desire of the visitor to discover the work 
by himself: 
 
 „The important thing is to experi-
ence what is taking place. Experience will 
very naturally explain the piece to you. There 
seems to be no need to impose structural 
guidelines upon the piece in order to un-
derstand it. Simply experience” (Asher, in 
MoMa – Entrance Information, 1969).
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Figure 76:  Karlheinz Stockhausen - Spherical 
Concert Hall, top view and section cut (1970).

KARLHEINZ STOCKHAUSEN -
„SPHERICAL CONCERT HALL“ (1970)

EXPO OSAKA

 The idea of a spherical concert hall 
came to Karlheinz Stockhausen when he 
dealt with rotation of sound in space. One 
of his goals in music was to reach a new 
perspective with making music move th-
rough the space. No static music, but om-
nipresent, from all sides: 

 “The spherical pavilion would be a 
musical equivalent to an art gallery, featu-
ring continuous programmes of electronic 
music, that one could hear ‘at any time of 
day’“ (Stockhausen 1971/1989: 103-105, 
as cited in Harley, 2016: 157). 

 This vision of Stockhausen was not 
a new one, but fascinating. The music his-
torian Maria Anna Harley found in her PhD 
thesis, that Andreas Weininger proposed 
such a concert hall already in 1924, but it 
was never realized. Harley also describes 
music as a surround element, whereas the 
visual arts mostly need a frontal view of the 
visitor: 

 “The difference between the two 
spherical spaces (listeners surrounded by mu-
sic and spectators around theatrical actions) 
reflects the distinction between auditory and 
yisual perception, the auditory being omn-
idirectional, the visual limited to the frontal 
area. Howeyer, Stockhausen‘s vision of the 
interpenetration of sonorities presented at 
various planes, at different distances from 
the listener, bears a resemblance to Varèse‘s 
notion of ‘zones of intensities’” 
(Harley, 2016: 158).

 The world’s first spherical concert 
hall was built for the Expo in Japan, ac-
cording to the draft of Stockhausen. The 
composer was working on a concept cal-
led ‘Musik im Raum‘ (music in space) since 
1958. Within the sphere is a sound-per-
meable platform above the ground. It al-
lows playing sound through loudspeakers 
from all directions all over the room. The 
loudspeakers were positioned in seven 
rings around the space. Stockhausen him-
self described the effect of flying sounds 
freely in space, in circles, spirals, ever-
ywhere between visitors (Nauck, 1997: 
203). 

II. Traveling sound through space
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Figure 77:  Karlheinz Stockhausen - Score of 
Helicopter String Quartet (1996).

 Architect Fritz Bornemann realized 
nearly exactly the ideas of Stockhausen 
which made it also possible to perform 
concerts live. His compositions often have 
intuitive character, therefore he invited 
people to visit the pavilion to seek inner si-
lence (Nauck, 1997: 203). Due to the de-
molition of the pavilion afterward, it was 
never possible to realize authentic music 
compositions to take advantage out of 
the spherical form itself. The compositions 
played during the Expo was next to Stock-
hausen‘s older works also music from Bach 
and Beethoven.

 At one of his lectures, Stockhausen 
invented the term “music in space” where 
he explained the connection of spatializa-
tion with his way to compose: 

 “Music in space,“ written predomi-
nantly in the future tense, contains, in additi-
on to the speculative theory of spatialization 
and the discussions of Stockhausen‘ s com-
positions, a proposal for a new, ideal concert 
hall: ‘My idea would be to have a spherical 
chamber, fitted all round with loudspeakers. 
In the middle of this spherical chamber, a 
platform, transparent to both light and sound 
would be hung for the listeners. They could 
hear music, composed for such adapted halls 
coming from above, from below and from all 
directions’” (Stockhausen 1959/1961: 69, 
as cited in Harley, 2016: 157).

KARLHEINZ STOCKHAUSEN - 
HELICOPTER STRING QUARTET (1996)

 
 This composition is part of a seven 
days opera cycle called ‚Licht‘, which were 
composed between 1977 and 2003. Each 
part of the opera refers to one day of the 
week, not following the common order. 
The helicopter string quartet is the third 
scene of the opera ‚Mittwoch‘. Each of the 
string quartet members (two violins, viola 
and cello) plays in a helicopter during the 
whole flight, including taking off and lan-
ding. Meanwhile, the audience is sitting in 
a concert hall, listening and watching the 
instrumentalists and helicopters through 
cameras and microphones. 

 This experience can never replace 
the original feeling the players have in the 
helicopters but gives us an image of the 
whole composition. The sound of the heli-
copter is taken over by the strings and con-
tinued. The strings imitate with tremolo the 
rotor blades of the helicopter and rise with 
the pitch in proportion to the altitude. The 
helicopter lends a special background to 
the composition due to its noisy presence. 
The music produced by the string quartet 
cannot always be differentiated from the 
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QR-Code 6: 
Karlheinz Stockhausen
Helcopter Quartet

https://www.youtube.com/
watch?v=7ykQFrL0X74&t=33s

Figure 78:  Karlheinz Stockhausen - Helicopter 
String Quartet, performance in 2013.

helicopter sound during the composition, 
so that music becomes all-encompassing. 
This is another example of music that sur-
rounds us all in the form of a mixture bet-
ween noise and music. Also, Stockhausen 
did a great job in expanding the music 
into higher spheres. The place of music to 
happen is not just any concert hall, it is 
a special, flying room with no possibility 
to escape or move. Besides the fact, that 
nobody in the air will ever come to listen to 
the helicopter - except birds – Stockhausen 
found new dimensions of bringing music 
to undiscovered areas: 

 “His works, especially the LICHT cycle, 
embody his belief in humankind‘s potential 
for spiritual evolution through music, a me-
dium through which mortals not only appro-
ach the divine, but even communicate with 
our more advanced intergalactic brethren” 
(Grimshaw, 2018). 

https://www.youtube.com/watch?v=7ykQFrL0X74&t=33s
https://www.youtube.com/watch?v=7ykQFrL0X74&t=33s
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Figure 79: Max Neuhaus - 
„Drive in music“ (1967/68).

BERNHARD LEITNER
SOUND-CUBE (1969)

 When Leitner studied architecture 
(1956-1963), the Austrian avantgarde 
in Vienna was just at its early beginning. 
Under the influence of revolutionary 
ideas, Leitner was in between colleagues 
who founded a few years later offices like 
Coop Himmelblau, Haus-Rucker-Co or 
Zünd-up. Leitner’s ideas discussed in his 
latest book “P.U.L.S.E.” were mostly rea-
lized years later, so also the Sound-Cube 
from 1969, which he firstly tried out in 
his studio in New York, where he moved 
the same year. Moving to New York was 
not unusual at this time and but it can be 
assumed, that his ideas came into being 
soon after graduation, but the first realiz-
ations took place in New York. The dis-
tance to Vienna was surely conducive to 
his creativity.

 In his sketches, he draws the 
Sound-Cube with lines through a cube, 
to describe the movement of sound within 
the system of loudspeakers in the cube. 
The sequence of lines show in one sketch 
the movements as circles, in another 
sketch as sound-barriers with a tale for 
the visitor to pass through. The room is 
therefore splitted into part-rooms, which 
only exist for a special time to then di-
sappear after the sequence is back at it‘s 
start. Leitner used a chart of successive 
images.

BERNHARD LEITNER
VERTIKAL-RAUM (1974)

 “The early vertical spaces (from 
1971) were composed with dynamic diffe-
rentiation. The form and experience of an 
acoustically defined spatial height should 
deliberately not be enhanced by a musical 
vertical interval.” (Leitner, Grojs, 2008: 
54). 
 
 The human hearing connects 
higher frequencies with a geographical 
height in comparison to lower frequen-
cies, which are associated with a lower 
geographical viewpoint. Therefore, Leit-
ner used a halftone between the installed 
intervals to create this kind of feeling, that 
the tone ascends vertical. 

 “Thus, from the point of view of psy-
chological audio perception, the difference 
between below and above in space becomes 
very clear, and yet this vertical tonal step has 
no connotation in the conventional musical 
sense (of our culture). With “pitch shifting”, 
the displacements of ascending and descen-
ding sounds in the vertical axis of one’s own 
body are clearly localised and interpreted as 
sculptural space” (Leitner, Grojs, 2008: 54).

 The outcome is a quite simple one, 
what very much composers have already 
used before. But Leitner is an architect 
and his access to the topic Sound Art is 

always material-oriented. Surely, this ex-
periment was impressive in the 1970ties, 
when technology was not that far. At that 
time, Leitner had to create a sequence of 
tones with a variety of loudspeakers and 
place them side by side.

MAX NEUHAUS
DRIVE IN MUSIC (1967/68)

 Max Neuhaus was a professional 
percussionist when he started to change 
his career in a different direction. He was 
interested in bringing experimental music 
to the people in their everyday life. Out 
of the context of classical concert halls, he 
allowed people in the streets to participa-
te in sound installations.
 
 Working with the conditions of 
the site, he focused on the uniqueness of 
a space. His installations were always 

embedded in the environment. A friend 
of Neuhaus compared contextually the 
consuming of music with the consumption 
of a book. It can be taken everywhere 
in the world, but the book itself stays the 
same evermore (Ratcliff, 1994: 26).
It can be assumed that Neuhaus put his 
installations in a special spacial context 
on purpose. The integration from sound 
within space makes every encounter 
unique. Moreover, his works remain un-
repeatable.

 Neuhaus was often asked where 
he wanted his works in art genres. He re-
garded himself as a sound artist but gave 
his installations a tendency to visual arts: 

 „In terms of classification, I‘d move 
the installations into the purview of the 
visual arts even though they have no visual 
component, because the visual arts, in the 
plastic sense, have dealt with space. Sculp-
tors define and transform spaces“ (Neu-
haus, 1994: 42). 
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Figure 80: Bernhard Leitner - 
„Sound-Cube“ (1969).

Figure 81: Bernhard Leitner - 
„Vertikal-Raum“ (1974).
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Figure 82-83 (next two pages): Bernhard 
Leitner -  „Ton-Würfel´18“ (2018).

 Surely, he was aware of his po-
sition between space and sound, which 
makes him to one of the first better-known 
sound artists these times. 

 Neuhaus‘ sound installation is one 
of the first in this genre, which does not 
impose on people. 20 low-powered radio 
transmitters were installed at trees next 
to a broad avenue in New York (Föllmer, 
1996: 216-218). Over 600 meters in 
seven zones of overlapping sound differ 
to the drivers‘ action. If he drives fast 
he will get another result of sound, also 
depending on his position and weather 
conditions. As this installation is hidden 
in the trees, an interesting mixture occurs 
between electric sounds and sounds of 
nature. Neuhaus reinforces the sounds of 
nature while giving the electric sounds a 
natural context. The result points out the 
often unheard sounds of nature as well as 
the differing electric sounds. Both have in 
common that every little sound which is 
heard by the driver will never appear in 
the same individual composition again. 
Every listening experience is unique.

TONWÜRFEL ´18 (2018)

 One of Leitner’s recent installati-
on is the “Tonwürfel” in the Hofgarten in 
Innsbruck. A cube made of wood slats is 
equipped with loudspeakers in each cor-
ner and on each side of the cube, except 

floor and top. If the visitor enters the 
cube, he hears a sequence of sounds and 
noises with no clear beginning or end. 
Like a soft breeze music splashes through 
the pavilion into the open air. The whole 
cube vibrates through low frequencies of 
with the wood connected loudspeakers. 
 
 At the exhibition, the curator of 
Klangspuren Schwaz Mathias Osterwold 
told about the long tradition of Leitner’s 
buildings with the material ‘sound ’in his 
opening speech. Already in 1969 Leit-
ner developed a sound-cube, where the 
movement of sound is used as a „tool to 
create and to characterize space“ (Leitner, 
2008: 128). According to Leitner, his 
spaces are defined by lines made out of 
points where loudspeakers submit sound, 
which „is programmed to travel from 
loudspeaker to loudspeaker“. 

 Thereby, Leitner describes the 
sound-cube as an ideal architecture to 
contain „materialised sound-spaces“ (Leit-
ner, 2008: 129).
 
 Unfortunately, Leitner did not give 
any comment on his recent Tonwürfel ´18, 
but the opening-ceremony was promising, 
and the sound was played afterwards as 
an invitation to imagine the sound as a 
walking object. The sound was produced 
by a sound engineer, who also made his 
work into a secret and did not tell about 

his intentions behind. If we assume, that 
most of the visitors in the following days 
do not have any information about the 
characteristics of the art-work, this was 
one of the awarded chances to show 
them the connection between material 
and sound.

 One of the aspects mentioned 
was the relationship between the pavilion 
and his environment of the ancient pavi-
lion of 1842. In its dimensions, the new 
sound-cube adapts perfectly to its set-
ting. The plain construction of wood as a 
natural material next to a - nearly - silent 
harmonic garden let people pause and 
give them a chance to only concentrate 
on the walking sound. The sound-cube 
puts you in a meditative state, inviting 
inevitably to reflect on how to deal with 
the sound in otherwise stressful everyday 
life.   
 Well positioned, the undefined 
sound arouses people’s interest while 
coming randomly to the ancient pavilion 
in the center of the Hofgarten. But if one 
wants to dig deeper into the concept, for 
example to search for constructional rea-
sons. Or, one can just let go, relax and 
enjoy the rambling music.
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BERNHARD LEITNER – 
THE ‚ARCHITECTURAL‘ VIEW

 The cover from his recent book 
called “.P.U.L.S.E.“ regards him as a 
pioneer of time-based plastic arts. And in 
fact, Bernhard Leitner implemented a big 
collection of Sound Art artifacts, instal-
lations, sculptures and writings. His new 
book is a continuation of „Sound:Space” 
published in 1998. Boris Groys, an art 
critic, and media theorist joined Leitner in 
writing and explaining the Sound Installa-
tion field.

 Describing the term what nearly all 
Leitners works relate to, Boris Groys crea-
ted an explanatory preface for the book. 
He mentions that the Sound Installation 
is not somewhere between art exhibition 
and concert, but a more individual form. 

 [It] “begins to disclose itself more and 
more as an art form capable of overcoming 
those deficits which one distinctly senses in 
the case of the conventional exhibition as 
well as in the conventional concert” (Groys, 
2008: 7). 

 He also argues that the most num-
ber of viewers of installations, in general, 
do not recognize that they are as visitor 
part of the installation too. They usually 
oversee the existence of space as a medi-
um of art (Groys, 2008: 7). Therefore, the 

visitor becomes part of the installation, 
which means in a broader sense part of 
the space. To accept this role “there can 
be no superior medium of art other than 
sound”, says Groys (Groys, 2008: 9).

SOUND AND THE BODY

The very specialty about Bernhard Leit-
ners works is something which describes 
Groys as unique in the whole world of 
installations. He claims that 

 “within the sound installation the 
visitor is given the feeling that the tone, 
which fills the installation space, also flows 
through his own body.” (Groys, 2008: 9)

 It is like a compilation of sounds 
which create space each for themselves. If 
the visitor enters, it is more a joining than 
a visiting.

 The interesting point of Leitner‘s 
installations lies in the individuality of 
each visitor. He “is elevated into a state of 
solitary mediation” (Groys, 2008: 10). 
The moves of the visitor are always in 
harmony with the whole composition of 
materials, positions, and sound. Groys 
sees this kind of experience as opposed 
to the disco-scene, where all music and 
visual effects are built on a mass pheno-
menon. 

 One thing Groys describes as the 
eternity of sound within Leitner works is 
common with all kind of Sound Arts. The 
music has no end or start, it merely is the-
re. It is there, whether one pays attention 
to it or not. 

 „The presence or absence of the vi-
sitor makes no particular impression on the 
sound itself – it continues beyond the span 
of his attention“ (Groys, 2008: 11).  
 
 This is essential for every work 
which calls itself Sound Art an cannot be 
seen as something special about Leitner‘s 
installations. 

TUBA-ARCHITECTURE (2002)

 “Sixty metal sheets hung freely 
from the ceiling (heated rolled industrial 
metal sheets, 3 mm thick, 2500 mm high, 
1500 or 1250 mm in width) form the walls 
of a passage-like, acoustic architecture. 
Loudspeakers, magnetically mounted in the 
central areas of the metal sheets transmit 
the sound (building-) material to the steel 
surfaces and transform them in sounding, 
resonating surfaces. The 75 cm wide space 
between the parallel suspended panels is 
acoustically condensed by the reciprocally 
projected vibrating surfaces in such a way 
that a physically-sensuous, tangible sound 
space is generated, which envelops the body 
as it enters and fills it” 
(Leitner, Grojs, 2008: 14).

 Tuba-Architecture is filled with 
the sound of multiphonics of a tuba. The 
sound comes from the loudspeakers and 
makes the sheets swing. In an interview, 
Louise Wagner describes the influence of 
the vibrations to the human body: 

 “In this case it really penetrates deep 
into your insides and oscillates between the 
inner and the outer. This represents a whole, 
a tension that accumulates… as if it were 
being internally compressed. This external 
force really compresses an inner force within 
you, which masses together before being 
permitted to slowly disperse itself. The con-
centration in yourself is induced as a con-
sequence of this outer pressure” (Wagner, 
2008: 26).

 The presentation of this project, 
installed at the ZKM Karlsruhe in 2002 
is well done in Leitner’s book ‚P.U.L.S.E., 
Räume der Zeit‘. The text as well as 
added sketches – made by the architect 
himself – are composed together careful-
ly. The pictures have a fine aesthetic, all 
made with a blue shiny atmosphere.  
 
 Some pages after the introduction, 
an interview explains the experience of 
the visitor and some adding comments of 
Leitner, all based on the fantastic impact 
of the vibrating sheets, which feel like 
magnetic fields, like “an architecture that 
dissolves itself into pianissimo” (Leitner, 
2008: 20). 
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 The problem is, on photos we can 
see no architecture. It is a collection of 60 
sheets, positioned per coincidence, which 
pretend to create a special space, which 
we finally cannot see, but feel through 
vibrance. In addition, the sound implied 
has nothing to do with the nature of mate-
rials. 

 The fact, that sound makes ma-
terial vibrating, is not coherent with the 
sound of a material itself. It means, that 
no matter which sound is implied, it will 
always vibrate. The room itself has no 
usage as to contain this installation. In 
assumption of the tuba as an architectural 
tool, it just creates sounds through materi-
al, which will be always sound-waves, but 
no special constellation of sound floating 
together or interfering each other. As 
all sheets have the same size, it is a pity 
that Leitner did not try to experiment with 
different sizes, also in consideration, that 
the bigger in size, the deeper vibrations 
will occur. Also, an interesting point is to 
examine the sound of the material itself 
and then to experiment with amplifier to 
get natural sounds that have never been 
heard before.
 
 Nevertheless, Leitner’s work is an 
aesthetic approach to the actual debate 
of Sound Art. Because there is no final 
description of this genre, we assume, that 
Leitner is a Sound Artist, dealing with 

materials and its effect to the human body 
in a playful way. Easy to understand, 
Sound Art is brought to a broader audi-
ence, which can experience it by them-
selves without a big explanation before. 
In addition, his education as an architect 
gave him the insight of constructing more 
complicated installations and spatial thin-
king. His drawings and concept sketches 
have a unique quality and some works 
are well-thought with staffage in sketches 
and drawings, including prototypes and 
collages.

Figure 84-86 (next two pages): 
Bernhard Leitner - „Tuba-Architecture“ 
at the ZKM (2002).
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TON-ANZUG (1975)

 One of his former works, ‘Ton-An-
zug’ reminds of the 1960ies, when Wal-
ter Pichler created 1967 his ‘bio adapter’ 
and Coop Himmelblau a few years later 
the ‘weißer Anzug’ (1969). 
 
 Certainly, Leitner – as an archi-
tect – knew about these projects when he 
created the ‘Ton-Anzug’ a decade later in 
1975. The sound suit is based on a white 
grid, where you can put loudspeakers on 
it. Like a plug-in system is it possible, to 
access wherever you want to get each a 
different experience. Different places can 
be combined, and the sound suit pro-
mises, to behave differently depending 
if it is placed on muscles, bones or skin 
(Leitner, 1975). Even the whole body can 
be stimulated by vibrations due to the 
frequencies of sound. 
 
 In this project also - although it is 
an earlier one - Leitner concentrates on 
the effects of sound to the human body. In 
comparison to the ‘Electric Skin’ (1968) 
from the architectural avantgardes ‘Haus-
Rucker-Co’, Leitner’s sound suit is an 
expansion of the sense of hearing. The 
‘Electric skin’ were clothes made from 
PVC which could be electronically char-
ged because of friction. Surely, Leitner 
was aware of Haus-Rucker-Co’s creations 
for the extension of consciousness and Figure 87: Bernhard Leitner - 

„Ton-Anzug“ (1975).

made a combination with the extension of 
sound within the human body. The body 
as a medium, capable of hearing. In 
contrast to his predecessors, Leitner used 
conventional material, but the usage of 
loudspeakers in combination was a new 
approach.
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III. Counterpositions: Gregorian 
Chant and Arvo Pärt

GREGORIAN CHANT

 One of the interesting revivals of 
the last decade is the Gregorian Chant. 
As a tendency against today’s electro-
nic and pop music, the Gregorian chant 
conveys rest and meditation to the listener. 
A traditional Gregorian Chant sung by 
people with religious background consists 
of a few tones, slow tempo, in unison and 
unaccompanied.

 “The penchant for spirituality has 
not decreased but is rather particularly 
strong these days - without people being 
aware of it. That is why everything is sought 
in this direction, desired in order to have a 
counterweight against the material expe-
rience, which is of paramount importance 
today“

 explains a monk, which had alrea-
dy released a CD. People like the com-
ponent of spirituality and transcendence. 
A kind of “spiritual hunger” can hardly 
be satisfied with a mystical porridge of 
sounds., said this monk. The longing of 
listeners to forget the complexity of the 

real world will not help, but if we listen 
to the silence and let the old melodies do 
their work, the Gregorian chant may be 
able to provide answers. 
Priest theologian and writer Pablo D’Or 
investigated in the phaenomenon of po-
pularity of Gregorian Chants nowadays. 
In his opinion, the reason is the search 
for spirituality, against the material focus, 
which today is always in the foreground.
 
 “Interestingly, it is often not those 
who grew up with the Latin fairs who are 
enthusiastic about it today. Obviously, they 
connect something old and historical with 
their spiritual desire, which is expressed in 
this repertoire” (D’Ors, 2018). 

Figure 88:  cistercian monks of the monastery 
in Heiligenkreuz (next to Vienna) are singing 
gregorian chants.
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 In his „Biography of silence: me-
ditation - the all-changing power“, Pablo 
D’Ors describes the right way to use 
Gregorian Chants to find inner silence. 
But probably, these people are searching 
for another spirituality, a one we don’t 
know yet. This new spirituality promises to 
heal the soul from the damage caused by 
material consumption.

WHAT MICROBES DOES GREGORIAN 
CHANT CONSIST OF?

 But why is the Gregorian chant a 
counterpart to our sound microbes?
First, because it is a development that is 
backoriented in times when music was 
adapted to space. And here you notice 
interesting things: Gregorian chant only 
thrives in the laboratory. It is firmly linked 
to the architecture that made it possible: 
the cathedral. No recording today can 
do without an artificially created echo 
and almost always the recording must be 
made in a very large, high room. 

 The echo plays a major role in 
this. The cathedral flatters the music, 
which consists of long notes and contains 
hardly any rhythm. To avoid dissonances 
and thus unattractive sounds, changes in 
harmony are largely avoided. The music 
does not continue horizontally but is built 
up vertically - similar to the architecture in 
which it is displayed.

 “In the slow-moving Gregorian 
chant, one tone is heard against the backg-
round of reverberation of the previous note. 
Harmony can be created from a single musi-
cal line. The chant was an admirable respon-
se to what must have been an unplanned 
acoustic environment” (Barron, Arya and 
Wright, 1993: 65). 

 In comparison with the laboratory 
of Latour it becomes clear that the sound 
microbes of Gregorian chants would 
not survive in the wild. They are directly 
dependent on their environment. The la-
boratory conditions of the cathedral must 
be optimal. It is very interesting that this 
results in several types of sound microbes. 
For example, chants composed for smal-
ler churches are much more ornate. Lar-
ger churches avoid these decorations by 
the prolonged echo and the compositions 
are more long-winded: 

 “Regarding the relationship between 
the built form and the music, it can also be 
observed that the form of chant was proba-
bly influenced by the individual church: the 
Ambrosian chant from the less reverberant 
Milan Cathedral is more decorated than 
the Roman Gregorian” (Barron, Arya and 
Wright, 1993: 65).

 The tension that the later music 
achieves through alternating tonal harmo-
nies is created by the Gregorian Chant in 

a vertical structure: several voices in a ba-
sic key are layered on top of each other, 
always harmonizing with each other and 
regulating the volume through the number 
of voices. 

 The chorale is thus an interesting 
counterexample to electronic music, which 
was imported directly from nature. Even 
today, the reproducers of Gregorian mu-
sic must resort to ideal laboratory condi-
tions of a cathedral or a hall with great 
reverberation.
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ARVO PÄRT - PROVOCATION 
BY RELIGION

 An extraordinary personality in 
religious music is Arvo Pärt. He studied 
composition and most of his works focus 
on being simple. Meanwhile, his compo-
sitions often have religious texts or at least 
any religious background. As a repre-
sentative of the Soviet avant-garde, his 
compositions were strictly controlled by 
the Soviet regime. Nevertheless, his most 
famous work “Credo” was a scandal in 
the anti-church socialist state. 

 Not just the Sowjets had problems 
with his religious intentions, also compo-
sers didn’t like his open commitment to 
Christianity: It also had to be provoca-
tive that Pärt only set sacred texts of the 
Christian tradition - this was contrary to 
the striving for artistic autonomy of many 
composers (Gröhn, 2006: 35).

 But also, the press in Germany 
was not amused about his works, which 
are loved by people who search spiritua-
lity and calmness. Often, the critics wrote 
about the euphony and simplicity of his 
works. Pärt‘s music was penetrating and 
tiring, annoyingly gentle, backward-look-
ing and out of date, unimaginative or just 
rippling bobbing were some of the nega-
tive ratings from concert reviews (Gröhn, 
2006: 34). But the grade of rejection 

depends on the venue: While it could 
also be played without any problems in a 
village church, it triggered a ‚strange, if 
not horror of its own kind‘ at new music 
festivals (Gröhn, 2006: 34).

SOUND MICROBE FRAGMENTS

 Arvo Pärt goes completely out of 
the sound context. His sound microbes 
mix different kinds. On the one hand, he 
is concerned with a religious content, the 
Prelude by J.S. Bach, the composer who 
wrote almost exclusively for the Protestant 
Church and its echoes. Pärt mixes these 
fragments with revolutionary unconventi-
onal tone sequences that tear the listener 
away from his familiar surroundings. Torn 
between the echoes of the church and a 
concert hall, Pärt gives the sound modules 
no home. It is a laboratory full of different 
microbes fighting each other. 

 In Latour‘s sense, Pärt therefo-
re takes a different path. He fights the 
development of electronic music with 
acoustic elements. His instruments are tra-
ditional, the message hidden. He creates 
a new world of sound that does not fit 
into any drawer. This work in particular 
can therefore be seen as a counterpart 
to Varèse and the Varèsians. The world 
of sound is intentionally not artificially 
created, but the sound experience shows 
many parallels to the compositions with 

tapes. It is almost a parody of electronic 
music through the fragmentation of the 
famous prelude by J.S. Bach and a natu-
ral creation of fragments that fit together 
independently of space.

QR-Code 7: Arvo Pärt
Credo

https://www.youtube.com/
watch?v=WvZqNQ71l0k

https://www.youtube.com/watch?v=WvZqNQ71l0k
https://www.youtube.com/watch?v=WvZqNQ71l0k
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PAULINE OLIVEROS

 Another connection between 
music and meditation is found by Pauline 
Oliveros, an American composer. After 
her studies she worked with the specia-
lists for minimal music Steve Reich and 
Terry Riley, among others. Through her 
experiments with trance-enhancing mu-
sic and micropolyphonic structures, she 
founded an association that promotes 
„deep listening“. She invented this term 
in 1989 to describe the process of active, 
open, exact listening. The listener must 
be extremely attentive to his environment 
and its sounds. In her own words, “deep 
listening” is 

 “a practice that is intended to heigh-
ten and expand consciousness of sound 
in as many dimensions of awareness and 
attentional dynamics as humanly possible” 
(Williger, 2020). 

 When Oliveros talks about ener-
gies, she means the oscillation of par-
ticles, a physical process that is not suffi-
ciently perceived by many people:

 “Composer Pauline Oliveros wrote 
frequently about what it means to listen 
throughout her career, which spanned over 
half a century and encompassed electronic 
works, compositions for magnetic tape, 
improvisation, and exercises in focus and 

reflection designed to deepen everyday 
engagement with sound. She considered 
sound not only to be the audible vibrations 
of the air around us, but the totality of many 
vibrational energies throughout the univer-
se” (Williger, 2020).

 Her composition of the album 
“Deep Listening” was recorded in a 
cistern in the New York underground. 
The echo has a duration of 45 seconds, 
allowing a soft soundscape of sounds that 
melt into one another. The different vibra-
tions create a sea of sound, which is noti-
ceably reflected by the walls - even in the 
recording. But the sound has no origin, it 
seems to come from all sides, so that one 
feels oneself as the centre. The fact that 
the power of sound comes from yourself 
allows you to experience a deep feeling 
of peace and meditation. The changes of 
the sound run accordingly slowly. 

 The whole album consists of 4 
pieces, which together have a duration of 
over one hour. The indefiniteness of the 
sounds does not reprimand the thoughts, 
but leads them relaxed and aimless.
After Oliveros‘ death in 2016 her music 
became popular again. Her Sonic Medit-
ations were performed again in several 
places. Her book „Deep Listening - A 
Composer‘s Sound Practice“ still finds 
many readers today. Jonathan Williger 
of the Magazine “Pitchfork” describes the 

practice as follows: “Deep Listening exists 
as its own end, without a pretense of functi-
onality” (Williger, 2020).

FOREIGN MICROBES ATTRACT AND 
STRENGTHEN THE RESIDENT

 Oliveros sees her sound experi-
ments as an exchange between space 
and sound. The performer learns from the 
space, he listens to what the space does 
with the sound and this in turn causes the 
performer to change, to adapt his sound, 
to set out in search of the sound of the 
space: 

 “Listening to space changes space. 
Changing space changes listening. This 
phenomenon is termed the listening effect” 
(Oliveros, 2006: 69).

 From the point of view of our 
sound microbes, the sound components 
of the environment are thus searched 
and amplified by their own microbes. 
Oliveros takes microbes from the en-
vironment, amplifies them with his own 
sound and thereby releases a completely 
new sound experience. She learns from 
the environment, just as Pasteur once 
visited the farm to explore the breeding 
ground of microbes. Oliveros gives the 
sound microbes food and amplifies them. 
For her, this means that the room itself 
sounds: 

 “Layering, phasing and standing 
waves emphasizing and deemphasizing
harmonics and partials transform the more 
recognizable sounds of the instruments. The 
experience of performing in the cistern was 
like being inside a hall of audio mirrors. The 
cistern itself was performing” (Oliveros, 
2006: 69).
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Figure 89:  The cistern for water supply for 
the city of Köln emptied for repair and used 
for recording “Vor der Flut,”  Eigelstein Musik 
Productions, West Germany (1984)

Figure 90:  Pauline Oliveros with additional 
design by Lawton Hall, 1990, text score
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ELLEN FULLMAN
LONG STRING INSTRUMENT

 Especially inspired by Pauline 
Oliveros was Ellen Fullman, who later 
became famous for her „Long String Inst-
rument“. After graduating from university, 
she listened more and more to the album 
„Accordion and Voice“ by Oliveros and 
considered creating a similar timbre with 
many strings.
 
 To produce sounds with the strings, 
she covers her fingers with rosin. To pro-
duce sounds with the strings, she covers 
her fingers with rosin: 

 “In my warehouse loft, I strung piano 
wire attached to coffee cans and suspended 
these with springs to each wall. I bowed 
the wire and sang into the cans as a way to 
acoustically filter my voice. One day I acci-
dentally bumped against the wire where 
my bowing had left a deposit of rosin and 
discovered a very pure and loud sound” 
(Fullman, 2012: 3).

 In the photo on the right you can 
see Ellen Fullman giving a concert in 
2017, together with a cellist.

Figure 91: Ellen Fullman playing her Long 
String Instrument, together with the Cellist 
Theresa Wong
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APPENDIX: MY OWN 
SOUND MICROBES

THE SOUND MICROBES 
UNDER CONSTRUCTION

 

 When I started writing this book, 
I wanted to combine architecture and 
music in one work of art. This proved to 
be no easy task. Since the conventional is 
so obvious, I spent a long time trying to 
find the right version to fit the theory. In 
this case it is another translation of La-
tour‘s work into the present. Included as a 
personal note: my cello. 

 The experiment is made in such a 
way that I first collected different sounds 
from the surroundings. Mainly in my 
apartment, since this is where I spend 
most of my time. The sound samples 
include everyday sounds, especially all 
kinds of household machines. Besides, it 
is noticeable that even the neighbouring 
church bells contribute to the general noi-
se level in the apartment. The small sound 
microbes I have collected and sorted all in 
my computer lab. They were then exa-
mined, analysed and arranged. My cello 
mixes in the sound world of the 1950s by 

playing the graphic notation of Morton 
Feldman „Projection 1“. This projection 
of microbes can still be heard well out of 
the turmoil. The other components can be 
discovered by the listener himself. 

 The sound mix consists of many 
actors, who all together make up the 
sound. The composition is returned to the 
natural environment in the presentation 
at the university. Or every time the reader 
of this book plays the sound, no matter 
where he is. The result will always be a 
different one, as the space for it is always 
changing and never the same. Because of 
the unknown variable of the consumer, it 
is always a change of place by his decisi-
on. The sound will never be same.

THREE SOUND STAGES 

1) I collect sounds from my natural en-
vironment, which is now not a farm, but 
an ordinary apartment in a normal city.

2.) I examine the sounds for their charac-
ter and special features. I let them flourish 
under ideal conditions of the computer 
laboratory. I feed them with other sounds, 
the sounds of the cello.

3.) I release the sounds by making them 
available to the world to play them 
wherever they are. The sound microbes 
therefore develop differently in each new 
place. The room designs the sound.

PROJECTION 
OF SOUND MICROBES

 My composition contains seve-
ral components. First, the composition 
by Morton Feldman, the first graphic 
composition ever. He wrote it for cello 
in 1950 and called it „Projection 1“. At 
first understood as a joke, his method of 
composition was not taken seriously, but 
later it was used many times when the 
conventional notations were no longer 
enough. He used a graphic coordinate 
system which showed him the pitch on 
the x-axis and time on the y-axis. There 
are only three different ways of playing: 
pizzicato, flageolet and bowed notes. The 

interpretation depends on the performer 
and changes with each performance.

The other components are parts of the 
environment, of everyday life. The com-
bination of the sound microbes with each 
other results in an overall picture of my 
home as a sound image. Sounds were 
recorded from each room and linked to-
gether in a story. The listener experiences 
the rooms one after the other, in a jumble, 
side by side, among each other, on top of 
each other... The listener may find out for 
himself which sounds I have integrated. 
 
 The location of the sound image 
varies depending on where the listener 
plays the composition. The result is a 
transformation of the sound microbe from 
its original environment to its modified 
form, which changes in every context. 
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Figure 92:  Morton Feldman‘s composition
„Projection 1“ in 1950.
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Figure 93:  extract of the 74 channels of the 
composition „Roomprojection“ 2020.

HOW TO CREATE AN  
ACTOR-NETWORK-SYSTEM

BY YOURSELF

 After I had collected all the noises 
and sounds of my apartment, I examined 
them for differences and character. With 
the program „Audacity“ you can mix 
the different recordings on any number 
of channels and position them in time. 
Additionally, you can balance the sounds 
so that no sound is too much in the fore-
ground. The picture on the right shows a 
partial section of the 74 channels in total. 
 
 It is also possible to distribute the 
sounds to the left or right ear, thus in-
creasing the sense of space. The sounds 
have therefore been composed to har-
monize with and communicate with the 
cello melody. The composition is a fusion 
of everyday sounds and very individual, 
intentional instrumental sounds. It can be 
played via this QR-Code.

QR-Code 8: Cornelia Toifl - 
Roomprojection

https://www.youtube.com/
watch?v=GLf8RwYu4jo&t=4s

0,0 2:48,5 1,0  2,0  3,0  4,0  5,0  6,0  7,0  8,0  9,0 10,0 11,0 12,0 13,0 14,0 15,0 16,0 17,0 18,0 19,0 20,0 21,0 22,0 23,0 24,0 25,0 26,0 27,0 28,0 29,0 30,0 31,0 32,0 33,0 34,0 35,0 36,0 37,0 38,0 39,0 40,0 41,0 42,0 43,0 44,0 45,0 46,0 47,0 48,0 49,0 50,0 51,0 52,0 53,0 54,0 55,0 56,0 57,0 58,0 59,0 1:00,0 1:01,0 1:02,0 1:03,0 1:04,0 1:05,0 1:06,0 1:07,0 1:08,0 1:09,0 1:10,0 1:11,0 1:12,0 1:13,0 1:14,0 1:15,0 1:16,0 1:17,0 1:18,0 1:19,0 1:20,0 1:21,0 1:22,0 1:23,0 1:24,0 1:25,0 1:26,0 1:27,0 1:28,0 1:29,0 1:30,0 1:31,0 1:32,0 1:33,0 1:34,0 1:35,0 1:36,0 1:37,0 1:38,0 1:39,0 1:40,0 1:41,0 1:42,0 1:43,0 1:44,0 1:45,0 1:46,0 1:47,0 1:48,0 1:49,0 1:50,0 1:51,0 1:52,0 1:53,0 1:54,0 1:55,0 1:56,0 1:57,0 1:58,0 1:59,0 2:00,0 2:01,0 2:02,0 2:03,0 2:04,0 2:05,0 2:06,0 2:07,0 2:08,0 2:09,0 2:10,0 2:11,0 2:12,0 2:13,0 2:14,0 2:15,0 2:16,0 2:17,0 2:18,0 2:19,0 2:20,0 2:21,0 2:22,0 2:23,0 2:24,0 2:25,0 2:26,0 2:27,0 2:28,0 2:29,0 2:30,0 2:31,0 2:32,0 2:33,0 2:34,0 2:35,0 2:36,0 2:37,0 2:38,0 2:39,0 2:40,0 2:41,0 2:42,0 2:43,0 2:44,0 2:45,0 2:46,0 2:47,0

Projection1_Feldman

Lüftung

Glas_öffnen

Glas_öffnen

Glas_schließen

Glas_öffnen

Glas_schließen

Glas_schließen

Lichtschalter

Lichtschalter

Brief_öffnen

Lichtschalter

Lichtschalter

Waschmaschine 2

Tür2

Tür2

Glas_schließen

Tür

Tür

Tür

Glas_schließen

Glas_schließen

Glas_schließen

Glas_öffnen

Tür2

Kirchenglocke

Kirchenglocke

Dusche

Wasserkocher

Geschirrspüler

Besteck_einräumen

Eisfach

Kaffeemaschine

Lichtschalter

Geschirrspüler

Schublade2

Schublade2

Schranktür2

Waschbecken

Schranktür

Schranktür

Schranktür

Schublade

Schublade

Teller_einräumen

Schranktür

Tür

Tür

Tür

Tür

Tür

Glas_schließen

Glas_schließen

Tür2

Tür2

Kirchenglocke

Kirchenglocke

Kirchenglocke

Kirchenglocke

Kirchenglocke

Lüftung

Schranktür2

Schranktür2

Lüftung

Glas_öffnen

Glas_öffnen

 https://www.youtube.com/watch?v=GLf8RwYu4jo&t=4s
 https://www.youtube.com/watch?v=GLf8RwYu4jo&t=4s
 https://www.youtube.com/watch?v=GLf8RwYu4jo&t=4s


214 215

HOW TO PICK UP THE SOUND 
MICROBES IN THEIR ENVIRONMENT

 My second experiment had the 
goal, similar to Pauline Oliveros, of 
listening to the room and entering into a 
dialogue with it. For this purpose I cho-
se an interface between different sound 
worlds. The underpass in Innsbruck next 
to the main train station offers an extensi-
ve sound and noise backdrop. There is all 
kinds of traffic like cars, buses, trams, the 
train above, the cyclists and pedestrians 
right next to me. 
 
 For my experiment I listened 
especially to the surroundings and impro-
vised with the sounds that came up to me. 
Sometimes passers-by spoke or shouted, 
sometimes cyclists drove by. Sometimes 
the nearby cars honked, then the tram 
squealed past. I saw all these impressions 
as a mixture of different sound microbes, 
which together offered a complete sound 
picture of the underpass. The sound of the 
cello was always searching for the reso-
nance of the room. Sometimes the same 
vibrations met and amplified each other, 
sometimes nothing at all happened. 

 However, I can recommend this 
experience to anyone who wants to get 
involved with the sound of their surroun-
dings. Figure 94: a photograph of the situation in 

the underpass where I did my improvisation 
together with the sounds around me

QR-Code 9: Cornelia Toifl - 
Transition
https://youtu.be/KVzROGNUjHU
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Conclusio

 At the end of this journey through 
time, we can conclude that architecture 
and electronic sound do influence each 
other. The network of their connections is 
very complex and multifaceted. It is also 
constantly evolving, just as new techno-
logies bring about a constant change in 
spatial sound.

 Electronic music in particular, 
which is highlighted here, has changed 
architecture because it has created new 
possibilities for carrying sounds into 
rooms using aids (loudspeakers etc.). The 
spatial structure has inevitably changed 
as a result, because it alters the normal 
propagation of the echo, the sound. A 
loudspeaker can amplify acoustic music 
many times over. Installations outside 
of buildings, as with the Polytopes de 
Persepolis, allow a new feeling of space 
outside of walls. 

 However, it is always important to 
look at the individual components, to ex-
plore and isolate the microbes of sound. 
All too often the sounds of everyday life 
are not noticed because they seem so 

insignificant and small. Nevertheless, 
they contribute to the fabric between the 
architecture and its sound. We obtain a 
different relationship to space, we realize 
that space is not only made up of visible 
but also audible components.

 Furthermore, we must not forget 
that the breakthrough of electronic music 
is also very much connected to the ar-
chitecture of that time. Edgard Varèse‘s 
„Poème éléctronique“ would never have 
achieved this fame if Le Corbusier‘s name 
had not been proposed for the constructi-
on of the Philips Pavilion. It is also thanks 
to Le Corbusier‘s interest in other discip-
lines that he knew Varèse and helped him 
to commission it. Iannis Xenakis would 
also have been less well known if the pa-
vilion had not been at a world exhibition 
with over 41 million visitors.  As you can 
see, the connection of individual events 
was of enormous importance in this case.

 This is so important because in a 
network between rather different compo-
nents there is potential for something new. 
If we find and analyse as many compo-

nents of this network as possible, we will 
hopefully come up with new connections 
that may not yet be apparent. After all, 
who would have thought that the analysis 
of sounds and their re-arrangement by 
electronic devices alone would produce 
a new art genre - „musique concrète“? 
And who would have ever thought that 
an entire generation of artists would be 
inspired by the installation of this music 
through loudspeakers alone?

 For today both, architects and 
sound artists should reflect more often on 
what the network between the building 
blocks of the walls and the sound blocks 
looks like. If both disciplines pay attenti-
on to which connections have an impact 
on the overall result, further, unusual 
creations between the two points of view 
would be possible.
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Hatje Cantz, p.25.

Figure 85: Leitner B. (1999). Tuba-Architektur. [photograph]. In Leitner, B. (2008): P.U.L.S.E., Räume der Zeit. Ostfildern: 
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https://www.youtube.com/watch?v=XsOyxFybxPY
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