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Einleitung
Gesine Pagels und Carsten Stabenow

»  Stadtischer Raum ist einem permanenten Wandel unterworfen; die Entwick-
lungs- und Transformationsprozesse zeichnen sich dabei sowaohl auf politi-
scherund kultureller als auch auf raumlicher Ebene ab. Unkontrolliertes Stadt-
wachstum und shrinking cities werden als globale Fhanomene diskutiert, wie
auch das Nebeneinander von Globalisierung und Lokalisierune, von Moderne
und Tradition und die daraus resultierenden kulturellen Ronflikte um die Defini-
tion von Identitat. Uerdichtung von Stadtraum, Privatisierung und Umnutzung
offentlicher Adume gegeniiber Uerddung und soaialer Stiematisierune ganzer
Stadtteile, Stadtentwicklung und Modernisierune gegenlber Uerdraneuneg,
Spekulation und Gentrifizierung sind Themen der Debatte im lokalen Rontest.

Derindividuelle Umeane mit einem sich standig verandernden urbanen Umfeld
erfordert und provoziert permanente Anpassune kultureller Prasis — ob als
aktive Beteiligung und Einmischung in Planungs- und Entwicklunesprozesse
oder als Gtandartsicherune, Interessenuertretung oder iberlebensstrategie.
Rinstlerische Produktion als kritischer Eingriff oder konstruktiver Uorschlae,
ulturelle Hufierung als Prounkation oder Infragestellung haben auch in der
Oebatte um den stadtischen Aaum Modellcharakter und kdnnen Triebfeder einer
uielleicht anders eewichteten Auseinandersetzune sein.

Welche Handlungsmuster, Rommunikationsmodelle und Raumstrateeien werden
fireine eukinftige stadtische Entwicklung von Rinstlern, Rulturarbeitern,
Architekten und Stadtplanern gedacht? Wo liegen Potenziale und Schnittmen-
gen? Wie verandern sich kulturelle Produktionsbedingunegen, 2uganeserenzen
und Qualitaten von Raum? In welchen Systemen und Codes bewegt man sich,
wennmanindiesen Raumen lebt und arbeitet?

Oa affentlicher Raum sich gleichermafen visuell als auch akustisch darstellt, ist
eine Reflexion der Rolle des Akustischen in urbanen Planungs-, Gestaltunes-
und Desienprozessen genauso notwendie wie die Berlicksichtigune des
Uisuellen. Das komplese 2usammenspiel unseres Wahrnehmunesapparates,
die Uerbindung awischen Auge und Ohrim standigen Abgleich mit eespeicher-
tem Wissen, ist Ereebnis einer gelernten Logik. In unserem Alltag sind wir van
Rlang diverser Natur und unterschiedlichstem Ursprung umeeben. Sprache,
Naturgerausche, 2ivilisationsgerausche — Rlang als Informationstrager oder
als Storfaktor bildet einen dichten akusmatischen Teppich, der permanent
unser Bewusstsein umeibt, im Wahrnehmungsprozess verarbeitet und unbe-

wusst gefiltert wird.



Einleitung

Cesine Pagelsund Carsten Stabenow

Die raumbildenden und kommunikativen Eigenschaften von Blane unter wahrneh-
munespsychologischen und psychoakustischen Aspekten bergen erhebliches
Cestaltunespotenzial, was inunserervisuell dominierten Wahrnehmung oft
vernachlassiet wird. Die konkrete Einbindune des Akustischen in die urbane
Planung kann dabei genauso interessant sein wie die Moglichkeit von Blang,
auf bestimmte Situationen und 2ustande explizit hinzuweisen, Wahrneh-
munesraume 2u erweitern oder 2u manipulieren, wenn man Blaneg nicht nur als
phanomenologisches Instrument, sondern auch als kommunikatives Werkzeue
beereift. klang ist ein sozial offenes System, ist analysierbar, reproduzierbar,
multiplizierbar, speicher- und wieder abrufhar. Eristtechnisch und architekto-
nisch amplifizierbar, multidirektional verteilbar, aber auch fokussierbar und
kontrollierbar.

Tuned City — 2wischen Blane- und Raumspekulation fragt nach einer Nevbewertung
architektonischer Rdume aus der Perspektive des Akustischen. Oas Projekt
zieht die Tradition der kritischen Auseinandersetzung mit Stadtraum im Archi-
tektur- und Flanungsdiskurs sowie ihre Strategien und Arbeitsmethodiken in
einen klangkinstlerischen 2usammenhane. Im Cegenzue soll das Potenzial der
raumbildenden und kommunikativen Eigenschaften von klane als Werkzeue
und mMittel urbaner Praxis untersucht werden. Rinstlerische Arbeiten und
theoretische Ansatze, die sich kritisch mit der eegebenen urbanen und archi-
tektonischen Situation und den resultierenden sozio-politischen Implikationen
auseinandersetaen, Tir diese sensibilisieren, uorhandene Raume neu nutzen
oder neue Raume denken und affnen, stehen im Mittelpunkt des Interesses. In
der Schnittmenge awischen Stadtplanung/Architektur und der kiinstlerischen
Arbeit mit klane soll ein Dialog angeregt werden, der den komplesen Raum-
Rlang-Beziehungen und Wechselwirkuneen nachsplrt und dabei Strategien
und Methodiken, Maglichkeiten und Potenziale der klangarbeit im kinstleri-
schen und praktischen Bontest aufzeigt und erprobt.

Tuned City versammelt Architekten, Planer, Binstler und Theoretiker, die an der
Entwicklune von Uokabularund Werkzeue fir den Umgane mit Stadt, Raum und
Architektur aus akustischer Perspektive arbeiten. Dervorliegende Band stellt
gine kleine Auswahl dieser Positionen uar.

Esistgeplant, das Tuned City-Projekt fir andere Orte, mit jeweils eigenen kulturel-
lenund sozialen Gegehenheiten, fortzufihren und weiterauentwickeln. m

Dieser Reader erscheint anlasslich des Pilotprojektes Tuned City vom 1. bis 5. Juli 2008 in Berlin.
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Akustik nerut
Oaoris Rleilein und Anne Bockelkorn

»  Wenn Architekten Gber Akustik sprechen, dann geht es meist um Unvermeid-
liches; um Schallschutzfenster, um Trittschallddmmung, um Lochplatten-
resonatoren aus Gipskarton. Fragen der Raumakustik werden, soweit sie
Uberhaupt ins Bewusstsein der Planenden gelangen, an den Akustiker weiter-
gereicht, der eine technische Losung findet, die dann geradezu widerwillig in
den Entwurf integriert wird. ,Akustik nervt” — das ist eine Aussage, die uns bei
der Recherche mehrfach zu Ohren gekommenist.

Wie ein Raum sich anhort, welche Geradusche seine Benutzer ausldsen, welche
Klangatmosphare er hat, wird meist dem Zufall Gberlassen. Ein prominentes
Beispiel fir die Negierung des Ohres ist der Bonner Plenarsaal von Ginther
Behnisch (1992), ein gldsernes Rund, das aufgrund seines Grundrisses und des
schallharten Materials einen ganzen Schwarm unginstiger akustischer Effekte
hervorruft. Physikalischen Gesetzen folgend, werden die Schallwellen von den
Wanden ungehindert zurick auf das Rednerpult geworfen —ein Phanomen,
das der Architekt Carl Ferdinand Langhans bereits 1810 in einer Zeichnung
darstellte. Auch die Lautsprecheranlage, die die akustischen Defizite wieder
wettmachen sollte, scheiterte an den Schallwellen und antwortete mit einem
schrillen Rickkoppelungspfeifen. Die Demokratie als Bauherr leistete sich als
reprasentativsten Ort fur politische Debatten einen Raum, der die Verstandi-
gung erschwert.

Warum nervt Akustik? Warum héren Architekten weg, anstatt sich der Werkzeuge
zu beméchtigen, mit deren Hilfe sie die Atmosphare und den Charakter von
Raumen und dadurch das Wohlbefinden in ihnen steuern und verstarken
kénnen? Wir versuchen uns dieser augenscheinlichen Ohnmacht zu ndhern
Uber die Beschreibung von vier ,Entkopplungen”, die das Verhaltnis des
Architekten zu akustischen Fragen entscheidend gepragt haben: auf stadte-
baulicher, architektonischer, elektroakustischer und medialer Ebene.

1. Stadtebau: Oie Entkopplune der Funktionen

Larm ist per Definition unerwiinschter Schall. Bereits 1910 schrieb der Mediziner
Robert Koch: ,Eines Tages wird der Mensch den Larm ebenso unerbittlich
bekdampfen missen wie die Cholera und die Pest”. Heute arbeitet eine Armada
von Akustikern und Larmwirkungsforschern daran, ,die Welt leiser zu machen”



—indem etwa Roll- und Motorengerausche reduziert werden —, , die standige
Zunahme an Schallquellen weltweit frisst aber die Erfolge der technischen
Gerauschbekampfung immer wieder auf”. w1 Die Larmschutzwand wurde
zum stadtebaulichen Symbol fir die Hilflosigkeit von Architekten und Planern,
die sich mit den Folgen der anschwellenden Gerauschkulisse auseinanderset-
zen missen. Allein der Flugverkehr hat in den letzten zehn Jahren um 75
Prozent zugenommen. Der im Frihjahr ausgelobte Wettbewerb fir den
niederlédndischen Flughafen Schiphol fordert Architekten auf, eine gigantische
Jbarrier of silence” zu entwerfen: eine Art Larmschutzwand gegen die Globali-
sierung.

Werden Architekten und Planer dazu abgestellt, die akustischen Millmanner zu

spielen, die Deponienbaumeister fir Akustikemissionen? Ein Blick zurick zu
den Anfangen der industriellen Urbanisierung w2 zeigt, dass der Berufsstand
keineswegs blindlings in die Defensive getrieben wurde — und wie paradox die
Entkopplung der Funktionen auf stadtebaulicher Ebene verlaufenist. ,Licht,
Luft, Sonne” war der Schlachtruf der modernen Stadtplanung (und ,,Ruhe”,
mochte man da hinzufigen): Man wollte der Enge, der Dunkelheit, dem
Gestank, aber eben auch dem Larm der steinernen Stadt entfliehen. Die
Charta von Athen, das Grindungsdokument der funktionalen Stadt, das 1933
unter FederfGhrung von Le Corbusier entwickelt wurde, trennte die stadti-
schen Schlisselfunktionen voneinander (Arbeiten, Wohnen, Einkaufen,
Erholen, Bewegen). Die ausufernde Infrastruktur, die notwendig wurde, um
die einzelnen Teile wieder miteinander zu verbinden, hat entschieden zur
Larmausbreitung beigetragen: Stadtentwicklung wurde zur Larmentwicklung.
Die ,autogerechte Stadt”, Leitbild fir den Wiederaufbau nach dem Zweiten
Weltkrieg, verwandelte Wohnviertel in Restflachen, eingezwéngt zwischen
Schnellstraféen und Stadtautobahnen.

Architekten und Planer sind seit Jahrzehnten damit beschéftigt, die Folgen der

L3

infrastrukturellen Zersiedelung abzumildern. Wohnblocks an lauten Straf3en
geraten zu bewohnten Larmschutzwénden, mit a) vom Verkehr abgewende-
ten Wohn- und Schlafraumen, was zu Straf3enfassaden mit winzigen Fenstern
fur Kiche, Bad und Abstellkammer fihrt, oder b) vorgeschalteten Wintergar-
ten, die abermals als Abstellkammern genutzt werden. Der akustische Erfin-
dungsreichtum, so scheint es, wird derzeit den Produktentwicklern Uberlas-
sen. Auf dem Markt gibt es eine Fille von Spezialprodukten fir den Larm- und
Schallschutz: selbstklebende Entdrohnfolien, Breitband-, Prismen- und
Kantenabsorber; aber auch ,NoiseGuard”-Kopfhorer mit Gerduschunterdri-
ckung durch Anti-Schall- und , Active-Noise-Control”-Systeme gegen Flug-
|arm, die auf dem gleichen Prinzip basieren: Der Umgebungsschall wird
aufgenommen und phasenverschoben wieder eingespielt, so dass Druckmaxi-
mum und -minimum der Schallwellen sich ausgleichen — es herrscht Ruhe.

1 Joachim Feldmann, L&rmwirkungsforscher an der TU Berlin, im Gesprach mit den Autorinnen am 25.04.2008;
Hauptursachen fir die Zunahme von Larm sind die wachsende Weltwirtschaft und damit die steigende Anzahl von
technischen Anlagen sowie die wachsende Zahl von Fahrzeugen aufgrund der vermehrten globalen Mobilitat.

2 Siehe Hartmut HauRermann, Dieter Lapple, Walter Siebel, Stadtpolitik, edition suhrkamp, Frankfurt/M. 2008.
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2. Architektur: Die Entkopplune von Aaum und Nachhall

Die Architektur der Moderne war ein soziales und &sthetisches Erneuerungspro-

gamm, das fest im Visuellen verankert war. Macht man sich in den zahlreichen
Architekturmanifesten der 1920er Jahre auf die Suche nach AuRerungen

zur Akustik, stellt man rasch fest: Sie war kein Thema, ebensowenig wie die
anderen Sinneswahrnehmungen auf3er dem Sehen. Mit der Reduktion auf

das ,Notwendige” und der Industrialisierung des Bauprozesses verschwanden
Elemente aus der Architektur, die bislang die Raumakustik entscheidend mo-
delliert hatten: Friese und Kapitelle, Kassettendecken, Stuck und Wandverklei-
dungen, Erker, aber auch schwere Vorhédnge, Teppiche, plischige Polster. w3
Die nackte Wand — befreit von Ornament und Dekor —, der orthogonale Grund-
riss und die immergleiche Deckenhéhe wurden zum Standard im modernen
Wohnungsbau. Diese ,,ungeheuerliche Leere”, schrieb Ernst Bloch 1935 m»H,
Jist der Preis, den das Spatburgertum fir die Entmythologisierung auf diesen
Gebieten zahlt und fir die Abkehr vom Schwulst des 19. Jahrhunderts”.

Das akustische Aquivalent zur Leere war aber nicht die Stille, im Gegenteil. Ein

Strom von Hintergrundgerduschen untermalt seither die analogen Gerausche
des Hauses: das Surren des Ventilators, das Klingeln des Aufzuges, das Rau-
schen der Klimaanlage. Dieser akustische Hausmll diffundiert unsichtbar und
muihelos durch die hellhérige Rigipswand, die bis heute massenhaft fir den
leichten Innenausbau verwendet wird.

Um das Larmproblem in den Griff zu bekommen, hatte sich in den USA bereits in

den 1920er Jahren das ,business of sound control” entwickelt. w5 Es entstand
eine boomende Industrie fir absorbierende Baumaterialien, die nicht nurin
Schulen und Auditorien, sondern auch in Biros und Wohnungen den Nachhall
verkirzen sollten. Der Nachhall, bislang das direkte Resultat aus Raumgeome-
trie und Material, wurde zunehmend als Larm begriffen. Die Verbannung des
Nachhalls machte Innenrdume nicht nur leiser, sondern brachte eine eigene
akustische Asthetik hervor, die Emily Thompson den ,Sound der Moderne”
nennt: trocken, direkt und effizient, befreit von unnétigen Klangresten. Auch
neogotische Kirchen oder klassizistische Foyers von Grofibanken konnten
fortan ,modern” klingen, ohne danach auszusehen. Die Architekten traten
dabei in die zweite Reihe: Die neuen Schallabsorber machten es erstmals ohne
grofRen Aufwand maglich, die Raumakustik von der Architektursprache zu
entkoppeln. Klingt der Raum unbefriedigend, wird eben nachgebessert.
Akustikpaneele und ein paar Schrauben zéhmen noch den Schall der hartesten
Betonwand.

Im Wohnungsbau ist der Schallschutz inzwischen zum gesellschaftlichen Distinkti-

"

L
"

onsmerkmal geworden: Bautrager von Luxuswohnungen werben mit ,beson-
ders schallisolierten Wohnungstrennwéanden” sowie ,Wohnungseingangstiren

3 ,da das ornament nicht mehr organisch mit unserer kultur zusammenhangt, ist es auch nicht mehr der ausdruck
unserer kultur”. Aus: Ornament und Verbrechen, Adolf Loos, 1908.

Y Ernst Bloch, Erbschaft dieser Zeit, Suhrkamp Taschenbuch Wissenschaften, Frankfurt/M. 1992, Seite 21g.

S Emily Thompson, The Soundscape of Modernity, MIT Press, Cambridge, MA, 2002, Seite 170.



mit einem Hochstmald an Schallschutz und Einbruchsicherung”, so dass die
hochste Schallschutzstufe der DIN 4109 erreicht wird.

Akustisch nachgebessert wird allerdings nur dort, wo genigend Geld vorhanden
ist —oder wo die Armut an sinnlicher Erfahrung gravierende Auswirkungen
hat: in Klassenrdumen, in denen das gesprochene Wort nicht verstanden
werden kann. Ein interessantes Detail am Rande ist, dass die in Fachkreisen
beldchelte Schularchitektur nach den Prinzipien Rudolf Steiners akustisch
bestens abschneidet: Die fir jede Jahrgangsstufe unterschiedlich ausgeformte
Raumgeometrie und die Vermeidung des rechten Winkels fGhrt zu einer
geringen Nachhallzeit und einer ginstigen Schallverteilung im Raum. wE

3. Elektroakustik: Die Entkopplune von Raum und Schall

Nicht nur die Anthroposophen denken Raum und Schall noch immer als Einheit;
dass Raumgeometrie, Oberflachenmaterial und Schallreflexion durch elektro-
akustische Beschallungsanlagen ldngst voneinander entkoppelt wurden, ist
wenigen Architekten prasent. Tatsdchlich kénnen seit den spaten 1970er

Jahren Aufnahme- und Abspielsysteme den Raum nicht nur anders klingen
lassen, als er aussieht;(sie kénnen die akustische Raumwahrnehmung gerade-
zu ins Gegenteil verkehren.

Siehe Blesser, Salter,
Musikalische Rdumlich-

keit, Seite 23-24.

Die technische Entwicklung bis zu diesem Punkt vollzog sich sowohl innerhalb der
Unterhaltungselektronik als auch im Paralleluniversum der Kunst. Die akusti-
schen Raume von Karlheinz Stockhausen oder Luigi Nono richteten sich an
eine intellektuelle Minderheit; auf der anderen Seite ebneten die Erfindungen
von Telefon, Radio und Schallplattenspieler den Weg zur Stereotechnik und
Quadrophonie. ¥ Einer der ersten massentauglich inszenierten Schallrdume
hatte ahnlich drastische Auswirkungen wie die erste Kinoauffihrung der
Gebrider Lumiere. London, 1967: Bei dem legendaren Konzert von Pink Floyd
in der Queen Elizabeth Hall wurde lediglich ein primitives Vierkanalsystem
vorgefihrt, begleitet von psychedelischen Lichteffekten; in der Folge wurde
nicht nur das Inventar zerstort, sondern mehrere Besucher mussten mit
Schwindelanfallen ins Krankenhaus eingeliefert werden.

Was war passiert? Eine neurologische Analyse des Geschehens gibt Aufschluss:
Die affektive Reaktion des Menschen auf einen Reiz ist dann am starksten,
wenn Horen und Sehen zusammenspielen. Der visuelle Reiz stimuliert die Fan-
tasie, der Ton bestimmt die emotionale Botschaft: ,Die Ohren sind im Feld des
Unbewussten die einzige Offnung, die unmdglich zu schlieRen ist.” w8 Hinzu
kommt, dass die delirische Wirkung einer emotionalen Botschaft umso grofer
ist, je raumlicher sie konstruiert ist. Wenn Botschaften innerhalb einer akusti-

W B Raumakustik der Klassenzimmer der Rudolf Steiner Schule Ziricher Oberland, Studie der ETH Zirich von Kurt
Eggenschwiler, unter: www.arch.ethz.ch/eggenschwiler/RSSZO_Raumakustik_d.pdf

B P Quadrofonie (auch: Quadrophonie oder Vierkanalstereofonie) ist eine in den 1970er Jahren entwickelte Form der
Mehrkanalaufzeichnung und -wiedergabe. Sie ist die Vorlaufertechnik der heutigen Dolby-Surround-Technik.

W B Jaques Lacan, Le séminaire, Livre XI: Les quatre concepts fondamentaux de la psychanalyse, Paris 1973, S. 178.
Aber schon A.F. Bernhardi, Sprachlehre, Berlin 180103, Bd. 1, S. 24.
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schen Raumkonstruktion Ubertragen werden, schlief3en sich der reale und der
elektroakustische Raum im Kopf des Zuhérers kurz und lassen ihn im Zweifel,
ob das, was er hort, aulRer- oder innerhalb seines Kopfes stattfindet. w3

Welche Rickschlisse lassen sich aus dieser akustischen Grenziberschreitung fur
die Architektur ziehen? Es herrscht bis heute unter Architekten eine intuitive
Begeisterung fir die psychedelischen Klanggebaude von Pink Floyd (und das
vermutlich nicht nur, weil drei der Bandmitglieder Architektur studiert haben)
—doch wurde das Phdnomen nicht so griindlich reflektiert, dass seine Bedeu-
tung fur den Fachdiskurs entziffert worden ware: dass das Akustische einen
direkten Zugang zu Psyche und Kérper &ffnet.

+Es geht darum, die affektiven, unbewussten Qualitdten der Architektur wieder
starker im Sinne einer Politik am Kérper einzumischen”, ist 2006 im Editorial
einer deutschen Architekturzeitschrift zu lesen. Es gehe um neue Wahrneh-
mungsweisen, die ,nicht mehr differenzieren nach innen und auf3en”, und um
die Eigenschaften ,immersiver Felder”, die fir den Architekten zu instrumen-
talisieren seien. ,Der Unterschied”, so ist weiter zu lesen, ,besteht heute darin,
dass es nicht mehr um ideale Sozialkdrper, sondern um konkrete Korper
geht.” w18Von Akustik steht an dieser Stelle nichts. Doch hatte sich mit dem
tempordren akustischen Schallraum diese Verschiebung zwischen innen und
aulBen, dieser raumliche Zugriff auf den Kérper, nicht ldngst vollzogen? Biblio-
theken fillende postmoderne Fachpublikationen Uber , Ereignisarchitektur”
haben die Dimension des Akustischen nicht ernsthaft in Betracht gezogen. Das
ist auch insofern erstaunlich, als der gehérte Raum —im Gegensatz zum
visuellen — schlief3lich nur durch das Ereignis existiert, dass ihn bespielt bzw.
»zum Leben erweckt”. Das Verb bespielen ist ein Lieblingswort der Architekten-
sprache, aber das Spiel auf der ArchitektenbGhne bleibt vorerst stumm.

y. Medien: Oie Entkopplung von Auge und Ohr

Aber wie kdnnen Architekten das Verhaltnis von Sound und Raum Uberhaupt zur
Sprache bringen? Die gangigen Prasentationsmedien (Pléne, Modell, Perspek-
tiven, Text) eignen sich dazu kaum. Zwar wurden in den letzten Jahren ingeni-
eurstechnische Methoden zur Visualisierung akustischer Phanomene entwi-
ckelt, doch dies bleibt bislang in der Domédne der Spezialisten. w11 Architekten
und Ingenieure, die seit einigen Jahren genau an dieser Schnittstelle experi-
mentieren, lassen sich an der Hand abzahlen; wenn Ingenieurbiros wie Ove
Arup Soundlabs bauen lassen, um Bauherren und Architekten virtuelle Klang-
raume mit einem Ambisonic-Soundsystem vorzuspielen, ist dies ein privile-

W 3 Friedrich A. Kittler, England 1975 (Analyse des Pink-Floyd-Songs Brain Damage aus dem 1973 veréffentlichten
Pink-Floyd-Album The Dark Side of the Moon), in: Klaus Lindemann (Hrsg.), Europalyrik 1775 —Heute, Schoningh,
Paderborn 1982, S. 472.

W 10 Die Produktion von Prisenz, Archplus Nr. 178, Editorial, S. 25, Berlin 2006.

M 11 DasVisualisierungsverfahren der akustischen Kamera wird inzwischen sowohl in der Industrie als auch in der
Forschung benutzt und weiterentwickelt. Firmen wie die deutsche gfai-tech bieten dazu die notige Software,
Datenrekorder und Mikrofone an: www.gfaitech.de



Fur Entwicklungs-
méglichkeiten siehe
Amphoux, Chelkoff,
Seite 45.

gierter Sonderfall fir millionenschwere Prestigeprojekte. w1&Den Sound-

Layer im Grundriss gilt es noch zu erfinden;)im Rahmen einer durchschnitt-
lichen Entwurfsprasentation kann man ein Haus nicht zu Gehér bringen, bevor
es gebaut ist.

Grundrisse und Schnitte beinhalten immerhin die zeitliche Sequenz: Man kann das
Haus auf Planen durchwandern (vorausgesetzt, man hat gelernt, die Plangra-
fik zu lesen), man kann Aufenthaltsqualitaten, Abldufe und strukturelle Bezige
erkennen. Fotografien und Perspektiven dagegen gaukeln Anschaulichkeit
und Authentizitat nur vor. Sie sind im Prinzip genauso abstrakt wie zweidi-
mensionale Plane: Das perspektivisch konstruierte Bild entspricht der raum-
lichen Wahrnehmung eines eindugigen und gehérlosen Menschen, der sich 1
nicht von der Stelle rhrt. Fotografien und Renderings haben jedoch gegen-

Uber Pléanen den darwinistischen Vorteil, dass man sich einfach an sie erinnern
kann: der Money-Shot, das Image eines Gebaudes — damit gewinnt man
Wettbewerbe. Wenn ein Bauwerk jedoch nicht nur vom breiten Publikum,
sondern auch von vielen Fachleuten inzwischen als identisch mit seiner
3D-Visualisierung identifiziert wird, entsteht eine entlarvende Entkopplung.
Wer kennt Schnitt und Grundriss der Elbphilharmonie? Wer kann sich vorstel-
len, wie sie klingt?

Akustik kann durch Fotografien und Renderings nicht kommuniziert werden. Sie
ist allein in Echtzeit erlebbar und ldsst sich nicht als Bild erinnern und reprodu-
zieren — Faktoren, die es Architekten so gut wie unmdglich machen, die
akustische Asthetik ihrer Bauten zu vermitteln. Wahrend Architekten im
besten Falle intuitiv akustische Erfahrungswerte verarbeiten (den Klang eines
Steinbodens beispielsweise), scheint es fir Rezeption und Theorie nahezu
undenkbar zu sein, sich aufs doppelte Glatteis von Erfahrungs- und Erinne-
rungswerten zu begeben und Architektur — oder gar die Stadt — nach Klang-
kategorien zu bewerten und zu diskutieren. Grundriss, Schnitt und Material-
angaben kénnten im Prinzip wie eine Partitur gelesen und mit dem Wissen
Uber Nachhallzeit und Funktion zur Beurteilung einer Klangatmosphare
verbunden werden — es macht sich nur keiner die Mihe, jahrelang das entspre-
chende Vorstellungsvermdgen zu trainieren.

5. Akustische Bosmetik nder akustische Asthetik

Das Bewusstsein fur das, was wir horen und héren missen, ist in den letzten
Jahren gestiegen. Fast jede GrofRstadt verfigt Uber Larmkartierungen, seit
2004 gibt es auch in Deutschland einen ,Noise Awareness Day”. Das Sound-
design, bislang die Doméne von Werbestrategen und Filmemachern, gewinnt
im &ffentlichen Raum an Bedeutung, insbesondere bei der RiGckeroberung von
Raumen, die ohne prézise akustische MalRnahmen aufgegeben werden
mussten. Projekte wie zum Beispiel die Umgestaltung des Nauener Platzes in

B 12 2004 eréffnete das erste Soundlab von Ove Arup in London, seitdem hat die Firma weitere Soundlabs in
Glasgow, Melbourne und New York aufgebaut. Davon abgesehen gibt es auf diesem Gebiet eine Reihe von
Forschungsprojekten im akademischen Kontext.



Akustik nerut
Ooris Rleileinund Anne Kockelkorn

Berlin sind ein Versuch, den Sound des 6ffentlichen Raums differenziert zu
modulieren: Ein Ort, der nach klassischem Planungsverstandnis komplett
hinter einer Larmschutzwand verschwinden musste, erhélt nun Sitzinseln im
Schallschatten, absorbierende Gabionen auf dem Mittelstreifen und Gber den
Platz verteilte Schallschirme.

Ist das akustische Kosmetik, oder deutet sich hier der Beginn eines erweiterten
Planungsverstandnisses an? Wie kénnen Architekten die voneinander entkop-
pelten Sinne wieder zusammenbringen? Die gestalterische Aneignung akusti-
scher Technik ist das eine: Es wirde bedeuten, dass Architekten Material-
oberflachen so auswahlen und gestalten lernen, dass sie die Schallreflexionen
steuern kénnen; dass sie die Entwicklung von Akustikpaneelen nicht mehr
alleine Spezialfirmen Uberlassen, sondern deren Form, Farbe, Struktur und
Materialitat als Bestandteil des Entwurfs begreifen. Adolf Loos schrieb bereits
1912, dass die Akustik nicht eine Frage der Raumldsung sei, sondern des
Materials, das dann im Lauf der Zeit durch Klange verandert, ja ,impragniert”
werde. w13 Und warum kénnte es darUber hinaus nicht auch Aufgabe von
Architekten sein, eine dezentrale Beschallungsanlage in Stihle und Banke
einer Aula zu integrieren? Oder den Grundriss des Raumes mit dem Beschal-
lungssystem abzustimmen?

Eine noch groRere Herausforderung als die Materialfrage ist jedoch das Entwerfen
mit akustischen Parametern. Warum sind akustische Fragen so selten Bewer-
tungskriterien fir Gebaude und 6ffentliche Raume? Warum wird der Blick aus
dem Fenster inszeniert, das Gehorte aber als gegeben hingenommen? Man
musste das ,Bild” der Architektur um die flichtige Dimension des Horens
erganzen. Doch das Entwerfen und die Vermittlung klanglicher Qualitaten ist
muihsam: Sie lassen sich nicht fotografieren und nicht zeichnen, sie missen
erlebt werden. Sich dem akustischen Entwerfen zu nahern, hief3e sich auf
fremdes Terrain zu begeben, denn das Horen folgt einer anderen raumlichen
Logik als das Sehen: Das Horfeld des Menschen reist im 360°-Winkel mit jeder
Bewegung des Kopfes mit, wahrend der Blickimmer nur die Halfte dieses
Raumes erfasst. Hinzu kommt, dass das Horen situationsbedingt ist: ohne
Ereignis kein Klang. Eine akustische Asthetik fir Gebaude und 6ffentliche
Raume wirde sich demnach vor allem mit sozialen Aspekten beschaftigen,
mit Fragen der Aufenthaltsqualitat und der Verstandigung. Wo ist es moglich,
ein Gesprach zu fihren? Wann sollte Nachhall unbedingt vermieden werden,
wann gibt er ein Gefuhl von GrofRzigigkeit und Weite? Wie inszeniert man eine
Akustik von Nahe oder von Distanz? Es geht es um eine Verschiebung der
Aufmerksamkeit; darum, Architektur nicht nur anzuschauen, sondern ihr
zuzuhdren und so den entkoppelten akustischen Raum an den visuellen
anzuschlieRen. m

B 13 Adolf Loos, Das Mysterium der Akustik, 1912 in: Adolf Opel (Hrsg.), Uber Architektur — Ausgewdihlte Schriften.
Die Originaltexte, Prachner, Wien 1995.
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BarryBlesserund Linda-Ruth Salter

» Raum und Klang existieren simultan, sie beeinflussen sich gegenseitig, und
dennoch vermitteln beide ihre eigene Botschaft, haben ihre eigene Sprache.
Die meisten Leute beachten lediglich, wie Raumakustik den Klang verandert,
und ignorieren die umgekehrte Wirkung: Der Klang macht den Inhalt und die
Geometrie eines Raumes horbar.

Die Interaktion zwischen verschiedenen Schallquellen und den akustischen
Eigenschaften des Raums hat also zwei Richtungen. Einerseits beeinflusst die
Raumakustik unser Erlebnis von Ténen, da wir diese erst wahrnehmen, nach-
dem die Raumakustik sie verdndert hat. Eine Klarinette klingt zum Beispiel
ganz anders, je nachdem, ob man sie am Strand oder im Konzertsaal spielt.
Andererseits ermdglichen uns die Téne eine direkte Wahrnehmung von
Raumakustik. Wir kénnen den Charakter eines Raumes horen: die Leere eines
unbewohnten Hauses, die Tiefe einer Hohle, die Nahe einer niedrigen Zimmer-
decke und die dichte Bebauung einer Stadt mit ihren Straf3enschluchten. In
solchen Fallen sagen wir, dass der Klang die horbaren Eigenschaften eines
Raumes zum Klingen bringt bzw. illuminiert. w

Das von uns formulierte Konzept der Auralen Architekturw umfasst die Summe
jener raumlichen Eigenschaften, die wir héren kénnen. Die Raumakustik
produziert Dutzende von horbaren Schlisselreizen, die wahrgenommen,
decodiert und interpretiert werden konnen. Diese Schlisselreize rufen emo-
tionale Reaktionen hervor, wie ein erhéhtes Gefihl von Geborgenheit. Sie
beeinflussen das Verhalten, indem man etwa eine bestimmte Distanz wahlt,
um die aurale Privatsphére zu wahren. Schlisselreize kdnnen als eigenstan-
dige Kldnge wahrgenommen werden, etwa Echo und Hall; man kann sie aber
auch als Manifestation der radumlichen Geometrie von Raumvolumen und
Wanden erleben. Aufderdem kdnnen sie als Erweiterung von Klangquellen
erfahren werden, wie bei der Orgel in einer Kirche.

¥ 1 DasWort illuminieren ist dem visuellen Bereich entlehnt, da es kein entsprechendes Vokabular gibt, um das
aurale Aquivalent zu bezeichnen. Genauso wie das Licht Objekte und Raumgeometrien illuminiert und deren
visuelle Erfahrung erméglicht, illuminiert auch der Klang Objekte und Geometrien und verleiht ihnen eine hérbare
Manifestation.

B 2 Fir weitere Informationen Uber aurale Architektur: B. Blesser und L. Salter, Spaces speak, Are you listening?
Experiencing Aural Architecture, MIT Press, Cambridge, MA, 2006. Oder unter www.SpacesSpeak.com



Der seit den 1970er Jahren verwendete Begriff Soundscape w3 bezeichnet die
gleichzeitige Wahrnehmung der Klange, die durch die Raumakustik modifi-
ziert worden sind, und der Raumakustik selbst, welche durch die Kldnge
illuminiert wird. Das Soundscape eines Waldes ware die Kombination aus
Vogelgezwitscher und Waldakustik w*. Der Wald verandert unser Horerlebnis,
wahrend das Gezwitscher die Akustik des Waldes ,illuminiert”. In der visuellen
Welt ist eine Landschaft die Kombination aus Lichtquellen und beleuchteten
Objekten. Man ist sich der Klange von Soundscapes zwar meistens bewusst,
erkennt jedoch nicht den Beitrag der auralen Architektur.

Eine Nachhallzeit von 1,8 Sekunden oder ein Meer aus Klangen? Akustische Archi-
tektur beschreibt die Eigenschaften eines Raums in den wissenschaftlichen
Begrifflichkeiten der Schallphysik. Aurale Architektur hingegen bedient sich
der Sprache der menschlichen Erfahrung. Indem wir uns auf die aurale Archi-
tektur, also auf den horbaren Charakter eines Raumes, konzentrieren, werden
wir uns der Bandbreite der Emotionen bewusst, die Raume auslosen konnen:
Intimitat, Furcht, Isolation, Freude, Erregung oder spirituelle Hingabe.

Aus der Perspektive eines Bewohners besteht der Raum aus dem Zusammenspiel
der Sinneswahrnehmungen von Augen, Ohren, Nase und Haut. Jede Umge-
bung hat eine sensorische Architektur w5. Die Antwort auf die Frage ,Wo bist
du?” hangt davon ab, welche Sinneswahrnehmung primér angesprochen wird.
Dariber hinaus bewegen sich die Bewohner durch den Raum hindurch und
erleben ihn als Abfolge wE sinnlicher Erfahrungen — und nicht als statisches
Bild. Jeder der Sinne erschafft ein eigenes Erlebnis von Raum. Im Alltag
entsprechen diese unterschiedlichen sensorischen Reprasentationen des
Raums einander in der Regel. Im kinstlerischen Kontext jedoch sind Wider-
sprichlichkeiten wichtig. Vor allem im Kino verwenden Regisseure bewusst
raumliche Uberraschungen und Gegensétze: Das Publikum sieht auf der
Leinwand einen langen, leeren Strand und hért dazu ein Flétensolo, das in
einem Badezimmer gespielt wird. Die Wirkung beeindruckt, ohne dass der
Effekt bewusst wird.

Offensichtlich entwickelte der Mensch bereits in der Frihgeschichte ein Bewusst-
sein fur den auralen Raum und sein Verhaltnis zum visuellen Raum. Akustische

B 3 Das Konzept des Soundscapes wurde erstmals von Schafer formuliert und dann durch Truax und andere erwei-
tert. R. Schafer, The Soundscape. Our Sonic Environment and The Tuning of the World, Alfred A. Knopf, New York
1977; B. Truax, Acoustic Communications, Ablex Publishing, London 2001.

Anm. d. Red.: Als Ubersetzung von soundscape hat sich im deutschen Sprachgebrauch das Wort Klanglandschaft
durchgesetzt, womit im Deutschen der Klang zum zusétzliches Attribut der origindren Landschaft wird; man
konnte zur Klang- auch noch die Geruchslandschaft erfinden. Klangschaft wirde zwar dem englischen soundscape
syntaktisch ndher kommen, klingt aber hart und ist im Sprachgebrauch fremd. Am Ende wurde auf die Ubersetzung
verzichtet.

B 4 Walder haben eine unverwechselbare, einzigartige Form des Halls, die sich von der in geschlossenen Raumen
unterscheidet. Musiker haben sich dieser Einzigartigkeit immer wieder bei Konzertveranstaltungen bedient. Siehe
dazu: D. Richards und R. Wiley, Reverberation and amplitude fluctuations in the propagation of sound in a forest:
implications for animal communications, American Naturalist, 115, 1980, S. 381-399; L. Rother, Adventures in opera:
a,Ring” in the rain forest, New York Times, 9. Mai 2005.

B 5 Sensorische Architektur ist das Zusammenspiel aller sinnlichen Erfahrungen. Siehe J. Pallasmaa, The Eyes of the
Skin. Architecture and the Senses, Academy Group, London 1996.

® B Siehe Thiel, People, Paths, and Purpose, University of Washington Press, Seattle 1996.



Archédologenw? sind der Ansicht, dass die paldolithische Kunst in den Héhlen
von Lascaux und Font-de-Gaume durch den akustischen Charakter der Kam-
mern beeinflusst wurde. Bilder von Bisons und Rehen fanden sich hauptsach-
lich in Kammern mit starkem Echo; in Rdumen, deren Akustik Perkussions-
klange dhnlich dem Hufgetrappel einer durchgehenden Herde wB erzeugt. Es
scheint, als wéaren Wandmalerei und Akustik in der Vorstellungswelt gekop-
pelt; als hatten die Hohlenkinstler Echos als ein Ubernatirliches Phanomen
betrachtetet, das den bildlichen Darstellungen Leben einhaucht.

Eine Betrachtung auraler Architektur im Wandel der Zeiten zeigt, dass die Rolle
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des Horens mehr von kulturellen Werten, mikrokulturellen Aktivitaten und
individuellem Lebensstil geprégt istfals durch die neurobiologische Bediny
heit unserer Spezies./Die afrikanische Kultur der Haussa w3 zum Beispiel

unterscheidet nur zwei Sinne: sehen und ,,das Leben erfahren”, was wiederum

Siehe Kélsch,
Seite 88-9o0.

Intuition, Emotion, Geruch, Gespir, Geschmack und Klang umfasst. Der
Gesichtssinn dient hauptsachlich dazu, Hindernissen auszuweichen. Die visuell
gepragte abendlandische Kultur hingegen fasst die Wahrnehmung von Vibrati-
on, Temperatur und Oberflachenbeschaffenheit im Tastsinn zusammen,
obwohl man sie auch als drei verschiedene Sinne betrachten kdnnte.

Raumlichkeitistnicht eleich Raum

Um die wissenschaftliche Sprache physikalischer Beschreibungen zu umge-
hen, haben wir das Konzept der Ridumlichkeit entwickelt, welches die soziale,
psychologische und verhaltensméfige Erfahrung des Raums durch Zuhoren
definiert. Es gibt finf Kategorien auraler Rdumlichkeit: soziale, symbolische,
navigatorische, asthetische und musikalische. Diese Raumlichkeiten existieren
nur vom Standpunkt des Zuhdrers aus; ihr Erfahrungswert Gbersteigt die
Messbarkeit physikalischer Phdnomene und den Einfluss der Raumgeometrie
auf den Schall.

Navigatorische Rdumlichkeit ist die aurale Erfahrung des Raums, die es dem
Individuum erméglicht, einen Raum zu ,visualisieren” w18 und durch Objekte
und geometrische Strukturen des Raums zu navigieren. Das Senden von

B 7 Akustische Archdologie ist ein neues Forschungsfeld, in dem die Wissenschaftler Artefakte daraufhin untersu-
chen, wie frihere Volker die auralen Eigenschaften ihrer Réume genutzt haben kénnten. Da Klange jedoch keine
Spuren hinterlassen, bleibt auch die plausibelste Schlussfolgerung Spekulation.

W B FirBeispiele akustischer Archaologie siehe: J. D. Clottes, und D. Lewis-Williams, The Shamans of Prehistory.
Trance and Magic in Painted Caves, Harry Abrams, Inc., New York 1996; D. Lubman, Acoustics at the shrine of
St. Werburgh, Presented to the 148th meeting of the Acoustical Society of America, San Diego 2004; and S. Waller,
Sound and rock art, Nature 363 (6429), 1993, S. 501.

¥ 9 Die Haussa sind eine afrikanische Volksgruppe von ca. 21 Millionen Menschen, die in Nord-, West- und Zentralaf-
rika leben, hauptsachlich im zentralafrikanischen Staat Niger. Siehe I. Ritchie, Fusion of the faculties: a study of the
language of the senses in Hausaland, in: D. Howes (Hrsg.), The Varieties of Sensor Experience, University of Toronto
Press, Toronto 1991.

B 10 Abermals stellt uns die Sprache kein geeignetes Wort zur Verfigung, um eine innere Sicht der AufRenwelt Gber
den Klang zu beschreiben. Naheliegend ist natirlich auralisieren, in Entsprechung zu visualisieren, ein Begriff, der
von Toningenieuren bereits benutzt wird, um die synthetische Erschaffung eines Klangfeldes zu bezeichnen, das ei-
ner realen oder imaginierten Umwelt entspricht: z.B. die Auralisierung des Entwurfs eines geplanten Konzertsaals.



auralen Signalen zu diesem Zweck bezeichnet man als Echolokation w11. Auch
ohne besondere Ubung hért und spirt fast jeder Mensch eine nahe gelegene
Wand, da die niedrigen Frequenzen der Umgebungsgerdusche nahe ihrer
Oberflache verstarkt reflektiert werden und — wenn auch nicht horbar —als
Energiefeld spUrbar sind. Das horbare Spektrum der Hintergrundgerdusche
wird ebenfalls durch die Wand verandert. Umgekehrt verdeckt eine breite
Séule hohe Frequenzen und wirft hinter sich einen scharfen akustischen Schat-
ten. Kleine Objekte in geringer Entfernung reflektieren leise Echos. Ein enges
Badezimmer hat Resonanzen, die eindeutige Rickschlisse auf seine GréRRe
erlauben. Manche Blinde haben die Kunst verfeinert, einen Raum durch
genaues Zuhoren zu ,sehen”; der franzosische Philosoph Diderot w12 be-
schrieb 1749, wie ihm ein blinder Freund sagen konnte, welche Schranktiren
offen standen, wenn er einen Raum betrat. Laboruntersuchungen aus den
1960er und 1970er Jahren zeigen, dass einzelne Menschen quadratische,
runde und dreieckige Objekte allein durch Horen unterscheiden kénnen. w13
Und schlieflich gibt es Blinde wie den Amerikaner Daniel Kish w14, der sich
selbst ein Echolotsystem durch Zungenschnalzen beibrachte und inzwischen
blinde Teenager auf diese Weise Fahrradfahren lehrt. w15

Normalsichtige werden sich allerdings nicht allein auf ihr Gehér verlassen, um sich

im Raum zu bewegen, aul3er vielleicht bei tiefster Dunkelheit. Dennoch ist
navigatorische Rdumlichkeit eine wichtige, wenn auch unbewusste Erganzung
des Sehens. Der Mensch ist darin keineswegs einzigartig. Viele Spezies benut-
zen ihr Gehor, um Objekte und Formen zu erspiren. Fledermause verfigen
Uber eine spezialisierte auditorische Neurobiologie und sind Experten darin,
mittels Ultraschall-Echolokation den Raum zu visualisieren. Auch Hamster und

11 Echolokation ist ein irrefGhrendes Wort, das zu einer Zeit entstand, als Wissenschaftler glaubten — da Fleder-
mause Uber einen speziellen Stimmapparat zur Erzeugung einzigartiger Tone verfiigen —, dass auditive raumliche
Bewusstheit nur mit dem Auffangen von Echos zu tun habe. Viele Tiere nutzen jedoch einfach das Hintergrund-
gerdusch, um ihre Umwelt zum Klingen zu bringen.

12 D. Diderot, Letter on the blind, in: Early Philosophical Works, 1749, Lenox Hill Publishing (Neuauflage), New York
1972.

13 Fir Beispiele zum Aufspiren kleiner Objekte mittels des Gehérs siehe C. Rice, Human echo perception. Science
155, S. 656-664, 1967; S. Hausfeld, R. Power, A. Gorta und P. Harris, Echo perception of shape and texture by sighted
subjects. Perceptual Motor Skills, 55(2), 1982, S. 623—632.

14 Dan Kish ist einer der wenigen (wenn nicht der einzige) Lehrer fir Orientierung und Mobilitét fur blinde
Teenager, der selbst seit friher Kindheit blind ist. Fir eine Erérterung seiner Erfahrungen siehe D. Kish, Evaluation
of an echo-mobility program for young blind people, M. A. Thesis at California State University, San Bernadino 1995;
D. Kish und H. Bleier, Echolocation: what it is, and how it can be taught and learned, presented to the Calif. Assoc. of
Orientation and Mobility Specialists, 2000. Unpublished manuscript available at www.tiresias.org/research/
publications/kish.htm

15 Andere bekannte Blinde, die lernen konnten, ohne Blindenstock oder andere Hilfen raumlich zu navigieren,
sind der Jazzmusiker Ray Charles oder der Inder Ved Mehta. So wie Daniel Kish lernte auch Mehta als blindes Kind,
Fahrrad zu fahren, und zwar auch in unbekannte Gegenden, oder von Dach zu Dach zu springen. R. Charles und

D. Ritz, Brother Ray, The Dial Press, New York 1978; V. Mehta, A donkey in a world of horses, The Atlantic Monthly
200(1), 1957, S. 24—30.
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Ratten w1B benutzen die Wahrnehmung von Hintergrundgeraduschen, um
Objekte und Formen zu visualisieren.

Die Fahigkeit, navigatorische Rdumlichkeit als Alternative zum Sehen zu verwen-
den, verweist auf die Bedeutung der Lernfahigkeit: Blindheit an sich fordert
das navigatorische Raumempfinden nicht, aber die Sehbehinderung liefert die
Motivation, akustische SchlUsselreize als Teil einer kognitiven Strategie zu
nutzen, um die Aulienwelt zu verraumlichen. Das Gehirn verandert sich mit
der Lebensweise. Mit zwanzig hat ein junger Erwachsener gut 100.000 Stun-
den damit verbracht, auf SchlUsselreize des Raums zu héren. Dirigenten
eignen sich eine erhohte Empfindlichkeit zur peripheren Lokalisierung an, und
Akustikingenieure, die Konzertséle entwerfen, kdnnen noch kleinste Fre-
quenzveranderungen horen, die durch weit entfernte Oberflachen verursacht
werden. Aber auch untrainierte Horer verfigen Uber die Fahigkeit zur (akusti-
schen) raumlichen Navigation. Man muss nur einmal versuchen, mit geschlos-
senen Augen auf eine Wand zuzugehen und stehen zu bleiben, bevor man
dagegenlauft. Die meisten Menschen schaffen das auf Anhieb.

Soziale Rdumlichkeit ist die Erfahrung eines Raums in Beziehung zu seinem
Einfluss auf das Sozialverhalten. Das Gehér bildet eine wichtige sensorische
Verbindung zu anderen Menschen, die stark von den auditiven Eigenschaften
des Raumes abhéangt. Verstarkt der Raum eines Restaurants Hintergrundge-
rausche, ist man gezwungen, beim Essen sehr nahe zusammenzuricken,
wenn man sich miteinander unterhalten will. In diesem Fall bestimmt der
Nachhall eines Raumes die soziale Distanz der Situation. Um das Wesen der
sozialen Raumlichkeit beurteilen zu kénnen, muss man also das Konzept von
Raumgrenzen neu Uberdenken. Diese sind normalerweise als physische und
sichtbare Grenzen definiert, die die Bewegungsmaoglichkeiten durch den Raum
festlegen. Physikalische Oberflachen sind tastbar, offensichtlich und haben oft
eine juristische Bedeutung. Im Gegensatz dazu hat der Schall eine unsichtbare
empirische Grenzlinie, innerhalb derer ein Zuhorer andere Menschen und
Ereignisse horen kann.

Vom Standpunkt des Zuhérers aus findet jedes Klangereignis innerhalb eines akus-
tischen Horizonts statt, als eine Art von Aquivalent zum visuellen Horizont.
Jenseits des akustischen Horizonts bleiben Schallquellen unhorbar. Er unter-
teilt den Raum als unsichtbare Grenze. Vom Standpunkt der Schallquelle aus
bezeichnet man die Zone ihrer Horbarkeit als akustische Arena; zwischen
Horer und Schallquelle entsteht ein akustischer Kanal. Akustische Horizonte,
Arenen und Kanadle sind drei Aspekte derselben Situation. Ohne akustischen
Kanal ist der Zuhorer aus einer sozialen und emotionalen Perspektive taub fur
alle Schallereignisse jenseits seines akustischen Horizonts.

¥ 1B Hamster, Fettschwalme und Ratten sind nur einige Beispiele fir Spezies, die sich einer Form des auditiven
raumlichen Bewusstseins bedienen, um raumlich zu navigieren. Siehe A. Etienne, J. Vauclair, E. Emmanuelli,
M. Langon und J. Stryjenski, Depth perception by means of ambient sounds in small mammals, Experientia 38, 1982,
S. 553—555; D. Griffin, Listening in the Dark, Cornell University Press, Ithaca, NY, 1986; D. Riley und M. Rosenzweig,
Echolocation in rats, Journal of Comparative and Physiological Psychology 50, 1957, S. 323-328.



Die Grofe und Form einer akustischen Arena ist abhangig von vielen Faktoren: der
Intensitat des Schallereignisses, der Akustik des beschallten Raums, der
kognitiven Fahigkeiten der Anwesenden und den sich Gberlagernden Eigen-
schaften von Klang oder Hall. Akustische Arenen kdnnen ungewohnliche
Formen annehmen. Gekrimmte Wande fokussieren den Ton und erweitern
damit die Arena in einer Richtung, wahrend sie an anderer Stelle kleiner wird.
Reflektierende Oberflachen kénnen wie Verstarker wirken, wahrend Schall-
schlucker eine Arena verkleinern, aber gleichzeitig in einem gegebenen Raum
mehrere verschiedene Arenen moglich machen. Die natirliche aurale Archi-
tektur war vor der Entwicklung zeitgendssischer Informationstechnologie eine
bestimmende Komponente sozialer Kohasion: Das franzdsische Birgerrecht 1
im 19. Jahrhundert w17 beruhte beispielsweise auf der Fahigkeit des Individu-
ums, die Glocken seiner Stadt zu héren.

Akustische Arenen sind Erfahrungsbereiche, die nicht unbedingt an eine physikali-
sche Realitat geknUpft sind. Ein Autofahrer, der mit dem Handy telefoniert,
sitzt physikalisch in seinem Wagen, aber vom unmittelbaren Erlebnis her teilt
er die akustische Arena mit dem Gesprachspartner. Die akustische Arena des
Gesprachs kann die des Wagens und des umgebenden Straf3enverkehrs
dominieren. Es ist moglich, zwischen verschiedenen akustischen Arenen hin
und her zu schalten, wahrend man sich physikalisch nicht bewegt: Man hort
seinem Gesprachspartner zu und nimmt dabei die Unterhaltung anderer
Menschen in der Nahe und das Klingeln an der Tur wahr. Eine akustische Arena
kann riesig sein, wie bei Durchsagen in einem groRen Bahnhof mit Kuppel-
dach. Sie kann kleiner als der Korper sein, wenn zum Beispiel der Straenlarm
das Gerausch der eigenen Schritte Gbertont.

Die Regeln zum Gebrauch von akustischen Arenen entsprechen meist den kultu-
rellen Regeln fUr physische Distanz. Der Sozialanthropologe Edward Hall w18
hat fur diese Art der sozialen Beziehungen den Begriff Proxemik gepragt. Um
bei dem Restaurant-Beispiel zu bleiben: Wenn die Raumakustik die Umge-
bungsgerausche zu sehr verstarkt, schrumpft die akustische Arena unter die
als angemessen betrachtete Distanz fir eine hofliche Beziehung. Dann
bleiben drei unangenehme Mdglichkeiten: Man behalt die angemessene
Entfernung bei und kann sich nicht unterhalten; man wéhlt eine Distanz, die
einer unerwUnscht intimen Beziehung entspricht; oder man wird laut, was der
andere als aggressiv empfinden kann.

Symhbolische Raumlichkeit ist das Erlebnis auraler Eigenschaften, die an die
spezifische Bedeutung eines Ortes und die Wiederholung symbolischer
Ereignisse gekoppelt sind — etwa dann, wenn mit der Zeit die akustischen
Eigenschaften einer Gedenkstatte oder Kirche automatisch mit der symboli-

B 17 Zueiner eingehenden Analyse der Funktion der Glocke im landlichen Frankreich des 19. Jahrhunderts
(vermutlich beispielhaft fir Ansiedlungen in aller Welt), A. Corbin, Village Bells: Sound and Meaning in the 19th
Century French Countryside, Tr. M. Thom, Columbia University Press, New York 1998.

B 1B Zueinem Uberblick Uber soziale Absténde und Proxemik, siehe E. Hall, The Hidden Dimension, Doubleday &
Co, New York 1966.
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schen Bedeutung dieses Ortes assoziiert werden. Wenn visuelle Symbole auf
diese Art Bedeutung annehmen, werden sie zu Icons; dementsprechend
werden aurale Symbole zu earcons. w13 Jede Form von einpragsamer Akustik
kann sich mit der spezifischen Bedeutung eines Ortes verknipfen: Der umfas-
sende Hall einer grof3en Kathedrale wird zum religiosen Wahrzeichen, die
einzigartige Akustik eines Berges zu einem Symbol der Natur und die diffusen
Echos einer enormen Vorhalle zum Symbol der Macht. Es heif3t, das zwit-
schernde Echo der Pyramidentreppen von Kukulkan in Chichén Itza sei ein
Symbol des Quetzal gewesen, des heiligen Vogels der Maya. w20

Hsthetische Raumlichkeit ist das Erlebnis lokaler Akustiken, die durch unter-
schiedliches auditorisches Material hervorgerufen werden. So wie ein Fenster-
platz fir visuelle Abwechslung sorgt, bietet ein Alkoven akustische Vielfalt. Ein
einziger Raum kann Regionen mit verschiedenen Akustiken anbieten. Das
Klangerlebnis einer Wand, die abwechselnd aus hallenden Vertiefungen,
Lochabsorbern und reflektierenden Flachen aufgebaut ist, verdndert sich,
wahrend man an ihr entlanglauft. Die Kuppeldecke in einem bestimmten
Abschnitt eines Korridors des Flughafens von Houston sorgt beim Hindurch-
laufen fir ein Moment der Uberraschung, wenn auf einmal der Wechsel in der
Raumakustik die Raumstruktur andert und plétzlich ein starkes Echo von
Schritten erklingt. Das Gefiihl von Warme, das Uppige Polster und tiefe weiche
Teppiche vermitteln, hdngt wiederum damit zusammen, dass sie fast die
gesamte Schallenergie der hohen Frequenzbereiche absorbieren; Marmor-
boden und glaserne Wande dagegen erzeugen ein aurales GefGhl von Kalte,
da sie die hochfrequenten Tone zuriickwerfen und verstarken.

Eine Reihe von zeitgendssischen Kinstlern arbeitet bewusst mit der asthetischen
Raumlichkeit von Kldngen. Eusebio Sempere schuf beispielsweise das visuelle
Aquivalent farbiger Glasprismen: eine Skulptur, die aus einem dreidimensiona-
len Arrangement polierter Edelstahlréhren zusammengesetzt ist und sich um
sich selbst dreht. Zusatzlich zu dem visuellen Effekt durch die Reflexion des
Sonnenlichts ist diese Skulptur ein Schallfilter: Die Ubertragung bestimmter
Frequenzen von einer Seite zur anderen wird blockiert, so dass der Zuhorer
Schallereignisse anders wahrnimmt, je nachdem, wo er steht. w21

Auch wenn rdumliche Geometrien und ihre Ornamentik fast ausschlieRlich aus
der Perspektive visueller Asthetik beurteilt werden, manifestieren sie sich
gleichzeitig aural — wobei die aurale Erfahrung fast immer ein unbeabsichtig-
tes Nebenprodukt des visuellen Designs ist. Die Asthetik glatter Oberflichen
und rechteckiger Geometrien suggeriert Einfachheit und klare LinienfGhrung,
bringt aber auch starke und oft unangenehme Resonanzen hervor. Decken-

L3 Wcons (Hor-Icons) entstand urspriinglich aus den Computerkléngen zur Anzeige von Ereignis-
sen. Seitdem wurde er erweitert, um eine Entsprechung zum visuellen Konzept der Icons zu bilden.

B 20 Siehe: D. Lubman, Archaeological acoustic study of chirped echo from the Mayan pyramid at Chichén Itzd, Journal
of the Acoustical Society of America, 104, 1998, S. 1763; extended versions at www.ocasa.org/MayanPyramid.htm

und www.ocasa.org/MayanPyramid2.htm

B 21 Semperes Rohren-Skulptur ist Teil der Sammlung Fundacion Juan March in Madrid und kann dort besichtigt
werden.



gewdlbe und kreisrunde Radume sind visuell meist imponierend, erzeugen aber
verwirrende Echos und reduzieren physikalisch weit auseinander liegende
Raumbereiche auf eine kleine akustische Arena. Ein visuelles Durcheinander
mit vielen Ecken und Winkeln, Statuen und Kronleuchtern blockiert hin-
gegen die Sichtlinien und erzeugt gleichzeitig diffuse Klangfelder, da auch

der Schall an der Vielzahl der Oberflachen gebrochen und verteilt wird.

Musikalische Raumlichkeit représentiert jene akustischen Aspekte eines
Raums, die die musikalische AuffGhrungspraxis beeinflussen. Seit mehr als
einem Jahrhundert forschen Akustiker daran, was die Qualitat eines Konzert-
saals eigentlich ausmacht, doch der Schwerpunkt liegt noch immer auf der
detaillierten Analyse physikalischer Akustik und der Wahrnehmungspsycholo-
gie statt auf den musikalischen Konsequenzen raumlicher Eigenschaften.
Betrachtet man musikalische Rdumlichkeit jedoch unvoreingenommen, stellt
man fest, dass sie sich aus lediglich zwei Primarattributen zusammensetzt:
zeitliche Ausbreitung und rdumliche Ausbreitung. In einem klassischen Konzert-
saal des 19. Jahrhunderts wurden beide simultan erzeugt. Heute finden die
beiden Formen durch Aufnahmetechniken und digital generierte Musik
unabhangig voneinander statt.

Hall und Oberflachenreflexion dienen der zeitlichen Ausbreitung. Viele Instrumen-
te kdnnen nur eine Abfolge von Noten hervorbringen, nicht jedoch Akkorde:
Raumhall verandert die Zeitstruktur der Musik, weil er die Dauer aller Noten
verlangert. Spielt eine Klarinette in einem halligen Raum eine Abfolge von drei
Tonen, klingt die erste Note noch nach, wahrend die zweite schon gespielt
wird; und wenn die dritte folgt, sind die Tonhdhen der ersten beiden weiter als
Nachhall présent. Die klassische westliche Musik ist abhangig von diesen
Effekten des Raumbhalls. Isaac Stern, der berGhmte Geiger, sagte: ,Wenn der
[Violinist] von einer Note zu anderen Ubergeht, dauert die vorhergehende
Note noch an, und er bekommt das Gefiihl, dass jeder Ton von einem starken
Feld eingehillt ist. Wenn das geschieht, hat er nicht das GefGhl, dass sein Spiel
kalt oder ,nackt’ ist — dann ist jede Note von einer freundlichen Aura umge-
ben.” Auch Orgelmusik ohne Hall klingt furchtbar, da die Klappe einer Orgel-
pfeife ein Ein-Aus-Schalter ohne Zwischenlautstarken ist. w22

Der Raumhall umgibt den Zuhdrer mit einem Meer von Klangen, die aus allen
Richtungen kommen; beim direkten Ton erkennt man hingegen, dass er vom
Musiker auf der Bihne ausgeht. Eine Schallquelle erzeugt anfanglich eine
kugelformige Wellenfront, der bei der stereofonen Verarbeitung im auditiven
Kortex eine eindeutige Richtung zugeordnet wird. Wenn der Zuhérer dagegen
von Hall umgeben ist, befindet er sich innerhalb des Resonanzkérpers, der
den Klang hervorbringt — er sitzt im Zentrum des akustischen Prozesses. Die
Raumakustik verwandelt das Schallereignis auf der Bihne in einen nicht zu

B 22 Im Unterschied zum Pianisten kann der Organist seinen Anschlag nicht verandern und besitzt auch kein
Aquivalent fir das Haltepedal. Der berihmte Organist E. Power Biggs schrieb einmal, dass ,ein Organist jeden
Nachhall mitnimmt, den er kriegen kann, und moglichst noch ein bisschen mehr, denn Hall ist ein Teil der
Orgelmusik an sich”.




































































































































































































































Th

m

Introduction

Gesine Pagels and Carsten Stabenow

Urban space is permanently subject to changes, with development and trans-
formation processes on the political, cultural and spatial level. Uncontrolled
growth of cities and shrinking cities are discussed as elobal phenomena as
well as the coewristence of globalisation and localisation of modernity and
tradition, and the resulting cultural conflicts for the definition of identity.
Compression of urban space, privatisation and reuse of public spaces in
contrast to desolation and social stiematisation of whole parts of the city;
urban development and modernisation in contrast to replacement, speculation
and gentrification processes are topics of the debate inthe local contest.
individual handling of a constantly changing urban enuironment provokes and
asks fora permanent adjustment of cultural practice—as an active participa-
tion and interference in planning and development processes oras a represen-
tation of interests, a suruival strategy or a way to secure a location. Artistic
production as a critical intervention or a constructive suggestion, cultural
comment as a provocation or challenee, work as a perfect showcase in the
debate of urban space and can trigger a perhaps differently emphasised
dispute.

Which patterns of action, communication models and space strategies for a future

urban development do artists and cultural workers imagine? Where do the
potentials and intersections lie? How do cultural conditions of production,
limits of access and gualities of space change? In which systems and codes do
we move when we live and work in these spaces?

As urban space represents itself both visually and acoustically, the reflection of

the role of acoustics inurban planning, structuring and desien processes is as
important as the consideration of the visual. The comples interaction of our
perceptual apparatus, the connection between eye and ear in constant adjust-
ment with saved knowledge is the result of a learned logic. In every day life we
are surrounded by sounds of diverse nature and various origins. Language,
sounds of nature and civilisation—sound as a carrier of information oras a
factor of disturbance creates a dense acoustic carpet that permanently encir-
tles ourconsciousness being processed and unconsciously filtered in the
perceptual process.

The space constituent and communicative character of sound under aspects of

perceptual psychology and psychoacoustics hold a considerable creative
potential, which is often neglected in our visually dominated perception. If
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sound is understood not only as a phenomenological instrument but also as a
communicative tool, the concrete inteeration of the acoustic in the urban
development can be as interesting as the capability of sound to esplicitly point
out certain situations and conditions, to expand or to manipulate perceptual
spaces. Sound is a socially open system, itis analysahble, reproducible, can be
multiplied, saved and recalled. It can be technically and architecturally ampli-
fied, multidirectionally distributed, but can also be focussed and controlled.

Tuned City—Between Sound and Space Speculation searches for a new evaluation
of architectural spaces from the perspective of acoustics. The project draws
the traditions of critical discussion about urban space within the architecture
and urban plannine discourse—as well as its strategies and working methods
—into the contest of sound art. This expanded discussion reinforces the
potential of the spatial and communicative properties of sound as a tool and
means of urban practice. Tuned City presents artistic work and theaoretical
approaches which esamine in a critical and sensitive way the given urban and
architectural situations aloneside their resultine socio-political implications,
that re-use existing spaces orthat conceive and open new spaces.

A dialogue at the intersection of architecture | urban planning and the artistic work
with sound will trace out the complex relations and interactions of space-
sound, both presenting and testing new strategies, methods, possibilities and
potentials of sound work within the artistic and applied contest.

Tuned City inuites architects, planners, artists and theorists who work on the
development of uocabularies and tools for describing and exploring urban
space and architecture with the means of acoustics. This uolume presents a
small selection of these positions.

The Tuned City projectis to be continued and developed for other cities and loca-
tions with their own cultural and social settings. m

This reader is published on the occasion of the initial project Tuned City from 1 to 5 July 2008 in Berlin.
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Oisconnection
Oaoris Rleilein and Anne Bockelkorn

»  When architects talk about acoustics, they usually focus on the unavoidable
basics—things like soundproof windows, footstep sound insulation, and
resonators made of perforated gypsum board. Issues of spatial acoustics,
should they enter planners’ minds at all, are relegated to acoustical engineers,
who end up proposing mechanical solutions that are then begrudgingly
incorporated into the design. In talks with architects for this book, the state-
ment we heard again and again was “Acoustics suck.”

As a result of this attitude, the way a room sounds—its acoustical atmosphere and
the noises those in it elicit—is all too often left to chance.

A prominent example of ear neglect is Ginther Behnisch’s Plenary Hall in Bonn
(1992), a glass-encased circular space that, on account of its floorplan and the
reverberant materials used in its construction, provides for a cacophony of
acoustical effects. Without obstacles to block their path, sound waves gener-
ated in the hall have no choice but to follow the course of physical law, rico-
cheting off the walls and converging on the lectern. Even the loudspeaker
system designed to compensate for the hall’s acoustical deficiencies failed its
purpose, delivering shrill feedback whistles instead of balanced sound. In its
attempt to build a hall that would represent political debate par excellence, the
German democracy created a space that hindered communication itself.

Why don't architects like to bother with acoustics? Why do they turn a deaf ear as
it were, when instead they could master the tools to control the atmosphere
and character of a space, thus enhancing our sense of well-being? We will try
to understand this apparent lack of motivation by way of four “disconnec-
tions” in architects’ relationship with sound. These disconnections occur on
the levels of urban design, architecture, electroacoustics, and media.

1. Urban Oesien: The Disconnection of Functions

By definition, noise is undesired sound. In 1910, the medical doctor Robert Koch
wrote, “One day people will have to fight noise just as relentlessly as they fight
cholera and plague.” According to Joachim Feldmann, a sound researcher at
the Technische Universitat Berlin, acoustical engineers and noise scientists are
working today “to make the world a quieter place” in a multitude of ways,



such as by reducing rolling noises and engine sounds. w1 But as Feldmann also
notes, these efforts to combat noise are being offset by “constant increases in
the quantity of global sound waves.”

The urban soundwall has come to symbolize the helplessness of architects and

planners faced with ever-increasing levels of background noise. To take just
one example: in the last 10 years alone air traffic has increased by 75%. At the
beginning of this year, a design competition in the Netherlands called for
submissions for a gigantic “barrier of silence”—one might also name it a
“barrier against globalization”"—to be built at the Schiphol Airport outside
Amsterdam.

Are architects and planners merely playing the role of acoustical trash men, of

landfill builders for sound emissions? A look back at the beginnings of indus-
trial urbanization shows that the profession was by no means put blindly on
the defensive. Indeed, the disconnection of functions in urban design proceed-
ed along an entirely paradoxical course. w2

The battle cry of modern urban planning was “light, air, and sun,” though one

might also add “quiet” to the list: designers in the first half of the 20th century
not only wanted to escape the confinement, darkness, and stink of the “rocky
city”; they also wanted to escape its noise. Much of the noise they were fleeing
came about under the influence of the Athens Charter, the founding document
of urban functionalism developed in 1933 under the direction of Le Corbusier,
which divided the city into its key functions—working, living, shopping,
relaxing, and moving. The large infrastructure necessary to reconnect the
city’s parts became a major factor in the spread of urban noise, as is evidenced
by the notion of the car-compatible city, a model of postwar reconstruction
whose directives turned residential quarters into leftover spaces wedged
between expressways.

In recent decades, architects and planners have worked to attenuate the effects of

infrastructural sprawl. Unfortunately, their efforts have mostly consisted in
diverting bedrooms and living rooms away from busy traffic, thus creating
monolithic street fagades punctuated by tiny windows for kitchen and bath-
rooms, or in erecting winter garden fagades, which residents end up using for
storage space. The housing block facing the street turns into an inhabited
urban sound wall.

Currently, acoustical invention seems to have been left to product developers. To-

L3

day there is a glut of products on the market especially designed for noise in-
sulation: self-adhering sound absorptive laminates, broadband and prism ab-
sorbers, “noise guard” headphones with sound cancellation, and “active noise
control” systems against air traffic noise. Both of these last two technologies
work by emitting a sound wave with the opposite phase of the surrounding
sound, so that the waves cancel each other out. The result: peace and quiet.

1 Joachim Feldmann, engineer at the Department of Technical Acoustics at the TU Berlin, in discussion with the
authors, April 2008. As Feldmann sees it, the main causes for the increase in noise are the growing world economy,
the attendant growth in technology, and the expanding number of automobiles from rising global mobility.

2 See Hartmut HauRBermann, Dieter Lapple and Walter Siebel, Stadtpolitik, Frankfurt am Main: Suhrkamp, 2008.

1
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2. Architecture: The Disconnection of Space and Reverberation

The architecture of the modern age was composed of a social and aesthetic
program of renewal deeply anchored in the visual. A look through the many
architectural manifestos of the 1920s reveals the complete neglect of hearing
along with all the other senses except sight. With the move to bare necessities
and the industrialization of the building process, elements disappeared from
architecture that had previously served to modulate room acoustics: friezes,
capitals, coffered ceilings, molding, wall paneling, bays, thick curtains and
carpets, and plush upholstery. w3 The naked wall, freed from ornament and
decoration, the orthogonal floorplan, and unified ceiling heights became the
standard in modern residential construction. In 1935 Ernst Bloch called the
result a “monstrous emptiness”—the price, he continued, “that the late
bourgeois pays for demythologization . . . and for turning away from the
bombast of the 19th century.” w"

The acoustical equivalent of emptiness was not silence. Quite the contrary. A new
stream of background noises emerged, from the humming of the fan to the
ringing of the elevator and the hissing of the air conditioner. What is more, all
these noises could be projected invisibly and effortlessly through the relatively
thin drywall found everywhere because of its ease of use for light interior
construction.

Almost as soon as noise became a problem, a business was created to control
it. 5 In the 19205 a booming industry came into existence in the U.S., produc-
ing sound-absorbing building materials to reduce reverberations in schools,
auditoriums, offices, and apartments. Long considered a natural result of
room geometry and materials, the echo had now become an undesirable
side-effect. Its elimination made interior spaces not only quieter but produced
a unique aesthetics of sound, what Emily Thompson describes as “the modern
sound”: direct, efficient, freed of unnecessary acoustical leftovers. Henceforth,
even neo-gothic churches or neo-classical foyers in large banks were able to
sound “modern” without looking the part. Architects played a secondary role
in this transition. The new sound absorbers made it easy to disconnect, for the
first time, room acoustics from architectural language. If the room didn’t
sound right, the solution was simple. An acoustical panel and a few screws
could tame reverberations from even the hardest concrete wall.

In contemporary residential construction, noise insulation comes to be a mark of
social standing. Developers of luxury homes start to promise soundproof walls
and doors meeting the highest standards of noise insulation stipulated by DIN
4109. Conversely, this means that acoustical improvements are only under-
taken where extra money is available, or where sense perception is very
important, such as in class rooms, where the inability to hear properly can

¥ 3 In Ornament and Crime, 1908, Adolf Loos writes, “Because the ornament no longer hangs together organically
with our culture, it has ceased to be an expression of our culture.”

W Y Ernst Bloch, Erbschaft dieser Zeit, Frankfurt am Main: Suhrkamp, 1992, 219.
¥ 5 Emily Thompson, The Soundscape of Modernity, Cambridge, Mass.: MIT Press, 2002, 170.



have serious effects on pupils. An interesting aside: school architecture based
on the principles of Rudolf Steiner, laughed at in professional circles, produces
excellent acoustics. The varying room geometry for each grade and the
avoidance of right angles reduces reverberation times and generates a favora-
ble distribution of sound waves in the room. wE

3. Electroacoustics: The Disconnection of Space and Sound

Adherents of anthroposophy are not the only ones who think of space and sound
as a unity. Many architects still believe that room geometry, surface material,
and acoustical reflection via sound systems are interconnected. However, this m
is no longer the case. Beginning in the late 1970s, recording and playback units
have allowed spaces to sound different than their structure would allow,
overwriting them with acoustical constructions. A new power structure

between sound and space thus emerged whereby theSound artist orches- See Aural Architecture,

- B . p. 117—118
trates spaces of electroacoustical sound that turn built space into mere

material background.

Up to this point, technological development was driven by entertainment elec-
tronics as well as in the parallel universe of art. The acoustical spaces of
Karlheinz Stockhausen or Luigi Nono were made for an intellectual minority,
while the invention of the telephone, the radio, and the record player paved
the way for stereo technology and quadrophonic sound. w¥ The effect of one
of the first mass-staged sound spaces was just as drastic as the first film
screening by the Lumiére brothers. In 1967, during a legendary Pink Floyd
concert in London’s Queen Elizabeth Hall, a primitive four-channel system was
paired with psychedelic light effects. As a consequence, not only the furniture
got destroyed; multiple concertgoers suffered dizzy spells and had to be taken
to the hospital. What happened? A neurological analysis of the events shows
that our affective reaction to a stimulus is strongest when hearing and sight
interact. The visual stimulus triggers the fantasy and the auditory stimulus
determines the emotional message. As Jacques Lacan put it, “The ears are in
the field of the unconscious the only opening that cannot be stopped.” w8
In addition, the delirious effect of an emotional message becomes all the
greater the more spatial its construction. When messages within a constructed
acoustical space are transmitted, the real and electroacoustical space in the
listener’s head short-circuits, causing him to doubt whether what he hears is
taking place inside or outside his head. w3

B B Asdemonstrated in Kurt Eggenschwiler’s ETH Zurich study, Raumakustik der Klassenzimmer der Rudolf Steiner
Schule Ziricher Oberland. Available at: www.arch.ethz.ch/eggenschwiler/RSSZO_Raumakustik_d.pdf

» @ Quadrophonic sound (also known as 4.0 stereo) is a form of multi-channel recording and playback developed in
the 1970s. It is the predecessor of today’s Dolby Surround Sound.

B B Jacques Lacan, Le séminaire. Livre XI. Les quatre concepts fondamentaux de la psychanalyse, Paris: Seuil, 1973,
178. A similar view can already be found in A.F. Bernhardi, Sprachlehre (1801—03), vol. 1, 24.

W 9 Friedrich A. Kittler, England 1975, Analyse des Pink Floyd Songs, Brain Damage aus dem 1973 veréffentlichen
Pink-Floyd-Album The Dark Side of the Moon, in Europalyrik 1775—Heute, ed. Klaus Lindemann, Paderborn: Ferdi-
nand Schéningh, 1982, 472.



What conclusions can be drawn for architecture from this acoustical crossing of
boundaries? There remains an intuitive enthusiasm among architects for the
psychedelic sound of Pink Floyd (an enthusiasm, one supposes, that goes
beyond the fact that three of the band’s members studied architecture). Yet
those sonic phenomena didn’t become an issue of the academic discourse—
even though acoustics opens up a direct channel to mind and body. A 2006
editorial in the German Archplus magazine argues that “we must once again
mix in the affective, unconscious qualities of architecture, following body-
based principles.” The point is to find new ways of perception that no longer
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distinguish between interior and exterior and that explore the properties of

immersive fields. “The difference today,” the editorial continues, “is that
things are not about ideal social bodies but about concrete bodies.” w18 There
is no talk here of acoustics per se, but didn’t the temporary acoustical sound
space already bring about this shift between interior and exterior—this spatial
access to the body—called for by the editorial? It is astonishing that the
mountains of postmodern works on “event architecture” written in the last
years have failed to seriously consider the acoustical dimension.

Of course, it must be said that the tasks of rock musicians and architects are differ-
ent and aesthetic claims cannot be simply transmitted from one medium to
another. There are nevertheless points of contact. The space that is heard
exists only by virtue of the event, through which heard space is “brought to
life.” The verb bespielen, which in its modern use means to perform in the
manner of a play, is a favorite term in German architectural discourse. Be that
as it may, the play on the architectural stage remains mute, at least for now.

y. Media: The Disconnection of Eye and Ear

How can architects articulate the relationship between sound and space? The
most common means of presentations—e.g., plans, models, perspectives,
texts—are hardly suitable for such a task. Though engineering methods for
visualizing acoustical phenomena have been developed in recent years, they
remain the domain of only a few specialists. w11 Architects and engineers
experimenting with these methods can be counted on one hand. Engineering

Forapossiblesound ) Offices like Ove Arup’s SoundLabs, which provide builders and architects with
vocabulary see
Amphoux/Chelkoff

p. 141

virtual ambisonic sound spaces, represent special cases, reserved exclusively
for prestigious multi-million dollar projects. »1E
the floorplan has still to be invenEcDYou can't actually “hear” the structure
until it is built.

Of course, the floorplans and sectional drawings do reveal a structure’s temporal

sequence. Once one knows how to read the language of architectural draw-

W 10 Die Produktion von Prisenz, Archplus 178, 2006, 25.
M 11 The visualizations of acoustical cameras are currently being used in industry and in research. Companies such
as Germany's gfai-tech provide the required software, data recorders, and microphones. www.gfaitech.de

B 12 The first Ove Arup SoundLab opened in London in 2004. Since then, the firm has built SoundLabs in Glasgow,
Melbourne, and New York. In addition, a number of universities are conducting research in these areas.



ings, he or she can use them to explore a building, recognizing its use options,
its flow, and its structural references. Photographs and renderings, by con-
trast, merely simulate authenticity. At root they are just as abstract as two-
dimensional plans. In terms of the spatial information they supply, they are
equivalent to the perception of a deaf, one-eyed person standing in a single
location. Compared to plans, photographs and renderings do have the Darwin-
ian advantage of being easily recalled, however. The image of the building—
the architectural money shot—is what wins competitions. Yet if a building is
identified with its image, not only by the public but also by many profession-
als, a telling disconnection occurs. Who, for instance, knows the sectional
drawings and floorplan of the planned Elbphilharmonie concert hall in Ham-
burg? Who can imagine how it sounds?

Acoustics cannot be communicated through photographs and renderings. It can
only be experienced in real time. These characteristics make it practically
impossible for architects to convey the acoustical aesthetics of their buildings.
While architects in the best case intuitively process acoustical experience
(considering, say, the sound of a stone floor), it appears to be almost incon-
ceivable that reception and theory would move onto the slippery terrain of
experience and assess architecture—or cities themselves—according to
acoustical categories. In principle, one could learn to read floorplans, sectional
drawings, and materials like a score, connecting them to knowledge of rever-
beration times and function, and thus achieve the ability to assess a space’s
acoustical atmosphere in advance. But acquiring such skills would take years
of training.

6. Acoustical Cosmetics or Acoustical Aesthetics

Awareness for what we hear, or are forced to hear, has increased in recent years.
Almost every large city compiles noise maps, and in 2004 Germany began to
sponsor a “noise awareness day.” Sound design, once the domain of advertis-
ing strategists and film makers, is gaining importance in the public sphere,
especially in the reclaiming of spaces subject to acoustical neglect. Projects
like the redesign of Nauener Platz in Berlin are an attempt to carefully modu-
late the sound of public space. A location that according to a traditional
planning approach ought to disappear completely behind a large noise barrier,
is now equipped with sitting areas in acoustical shadows, median gabions and
acoustical screens.

Is this approach just about acoustical cosmetics or does it mark the beginning of a
broader understanding of planning? How can architects reattach our discon-
nected senses?

The first step toward those ends would be the use of sound technology in the crea-
tive process. This would mean that architects choose and design materials
with surfaces that no longer leave sound reflections to chance. It would mean
that architects stop relying exclusively on specialized companies for acoustical
panels and start understanding their form, color, structure, and material as a
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component of the design. Adolf Loos wrote in 1912 that acoustics is not a
question of space but of material—of material, to be precise, that is “impreg-
nated” over the course of time through sound. w13 Why shouldn't it be the
task of architects to integrate decentralized sound systems in the chairs or
benches of an auditorium? Or to coordinate the floorplan of a space with its
sound system?

An even larger challenge than material is the active design with acoustical param-
eters. Why are acoustical criteria never used to assess buildings and public
spaces? Why is the view from the window carefully orchestrated but that
which we hear understood as given? We have to supplement our “image” of
architecture with the fleeting dimension of hearing. Yet planning and convey-
ing acoustical qualities is laborious, for these qualities can neither be photo-
graphed nor drawn but must be experienced first hand. Designing with acous-
tics is unfamiliar terrain for architects. Hearing follows a different spatial logic
than that of sight. The field of hearing travels in a 360° angle with every
movement of the head, while sight only encompasses half that space. In
addition to that, hearing is of course always situational. Without an event,
there can be no sound. Accordingly, an acoustical aesthetics for buildings and
public spaces must take into account social aspects, in particular use options
and communication. Where is it possible to have a conversation? Where
should reverberations be avoided at all costs? Where do they give the feeling
of generosity and expanse? How does one create an acoustics of intimacy? An
acoustics of distance? Ultimately, everything comes down to a shift in atten-
tion. We must not merely look at architecture; we must also listen to it. Only
then can we hope to reconnect acoustical and visual space.

B 13 Adolf Loos, Das Mysterium der Akustik, 1912, in Uber Architektur—Ausgewdihlte Schriften: Die Originaltexte, ed.
Adolf Opel, Prachner: Vienna, 1995.
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The audible experience of space and sound exists simultaneously; each com-
municates its own message; each has its own language; each influences the
other. Most people focus on how spatial acoustics changes sound, ignoring
the reverse direction: sound makes the contents and geometry of a space
audible. The acoustic properties of a space interact with sound sources in a
dual way. On the one hand, spatial acoustics changes our experience of sounds
because we hear those sounds only after spatial acoustics have changed them.
For example, a clarinet sounds different when played at a beach versusin a
concert hall. On the other hand, sound allows us to experience spatial acous-
tics directly. We hear the emptiness of an uninhabited house, the depth of a
cave, the nearness of a low hanging ceiling, the refinement of an office with
expensive carpets, and the density of a city with cavernous avenues. In these
cases, we say that sound sources “illuminate”w audible properties of space.

Aural architecture w2 is the composite of those spatial properties that have an

audible manifestation. Spatial acoustics produces dozens of audible cues that
can be detected, decoded and interpreted, and when listeners attend to those
cues, they are engaging in auditory spatial awareness. Those audible cues can
produce emotional responses, such as elevated intimacy. Cues can influence
behavior, such as choosing a distance for aural privacy; cues can be perceived
as recognizable sounds in themselves, such as echoes and reverberation; cues
can be experienced as a manifestation of the spatial geometry, such as spatial
volume or remote walls; cues can be experienced as an extension of sound
sources, such as an organ in a church.

The soundscape w3 is the simultaneous experience of both the sound sources

modified by spatial acoustics and the spatial acoustics illuminated by sounds.
For example, the soundscape of a forest is the combination of bird songs and

1 The word illuminate is borrowed from the visual domain because there is no corresponding vocabulary to de-
scribe the aural equivalent. Just as light illuminates objects and geometries to provide a visual experience of them,
sound illuminates objects and geometries to give them an audible manifestation.

2 For more information about aural architecture, consult our book (Blesser, B. and Salter, L., Spaces Speak, Are
You Listening? Experiencing Aural Architecture. Cambridge; Ma.: MIT Press, 2006) and visit its companion web site
www.SpacesSpeak.com

3 The concept of a soundscape was first formulated by Schafer (Schafer, R., 1977. The Soundscape. Our Sonic
Environment and The Tuning of the World. New York: Alfred Knopf), and then extended by Truax (Truax, B., Acoustic
Communications. London: Ablex Publishing, 2001) and others.



forest acoustics. w" The forest changes our audible experience of bird songs,
and the sounds of the songs illuminate the acoustics of the forest. Generally,
people are aware of sounds in a soundscapes without also recognizing the
contributions of aural architecture. In the visual world, a landscape is the
combination of light sources and the objects being illuminated.

A non-linear reverberation time of 1.8 seconds or a sea of enveloping sound? In
contrast to aural architecture, acoustic architecture is the physical properties
of a space described in the scientific language of sound physics. Aural architec-
ture uses the language of human experience, while acoustic architecture uses
the language of physical measurable properties. By focusing on aural architec-
ture, we become aware of the range of emotions experienced by inhabitants
in a space: intimacy, anxiety, isolation, connectedness, arousal, warmth, and a
sense of spirituality.

From the perspective of the inhabitants, space is experienced as the fusion of inputs
from eyes, ears, nose, and skin, together forming a composite awareness of
place. Every environment has a sensory architecture of place. w5 The answer to
the question, “where are you?” thus depends on which sense is being empha-
sized. Moreover, as the inhabitants move through a space, they experience the
space as a sequence of sensory experiences and not as a staticimage. wE

Each sense creates its own experience of space, but the sensory representations of
space are mostly aligned in real life. Inconsistencies, however, have great
value in an artistic context where artists routinely create spatial surprises and
contradictions. In a cinema, the audience may see a vast open beach, while
hearing music with a flute playing in a bathroom. The effect can be powerful,
yet remains unnoticed at the conscious level.

Long before modern civilization, human beings demonstrated an awareness of
aural space and it's relation to visual space. Acoustic archeologists »* suggest
that the Paleolithic art found in the caves of Lascaux and Font-de-Gaume were
influenced by the acoustic character of the chambers in which they were
drawn. Pictures of bison and deer were more likely to be found in chambers
with strong echoes, spaces whose acoustics created percussive sounds similar
to the hoof beats of a stampeding herd. wB Cave artists may well have consid-

B Y Forests have their own unique form of reverberation, which is different from that of enclosed spaces (Richards,
D. and Wiley, R., Reverberation and amplitude fluctuations in the propagation of sound in a forest: implications for
animal communications. American Naturalist, 115, 1980, pp 381—399), and musicians have taken advantage of its
uniqueness for concert venues (Rother, L., Adventures in opera: a "Ring” in the rain forest. New York Times, May g,
2005).

B 5 Sensory architecture is the composite of all sensory experience. See for example Pallasmaa, J. The Eyes of the
Skin. Architecture and the Senses. London: Academy Group. 1996.

B B SeeThiel, P, People, Paths, and Purpose. Seattle: University of Washington Press, 1996.

B P Acoustic archaeology is a recent field where researchers explore artifacts to construct how ancient people might
have used the aural properties of their space. However, because sound does not leave any artifacts, plausible
conclusions remain as speculations.

B B SeeClottes, J. and Lewis-Williams, D., The Shamans of Prehistory. Trance and Magic in Painted Caves. New York:
Harry Abrams, Inc., 1996; Lubman, D., Acoustics at the shrine of St. Werburgh. Presented to the 148th meeting of
the Acoustical Society of America, San Diego, 2004; and Waller, S., Sound and rock art. Nature 363(6429), 1993, pp.
501., for examples of acoustic archaeology.
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ered echoes as a supernatural phenomenon that brought life into the visual
images. Extensive observations of ancient sites support the notion that wall
art and acoustics were coupled in people’s minds.

A more careful examination of aural architecture throughout history shows that
the role of hearing depends on cultural values, micro-culture activities, and

individual life-styles,/rather than being dominated by the neurobiology of our )

species)The African Hausa people w3, for example, recognize only two senses:

seeing and experiencing life, which itself encompasses intuition, emotion,
smell, touch, taste, and sound. They use vision primarily for avoiding obsta-

BarryBlesserand Linda-Ruth Salter

Aural Architecture

cles. In western culture, we collapse our awareness of vibration, temperature,

and texture into the single sense of touch, rather than considering them as
three separate senses.

Spatialityis not Space

In order to avoid the scientific language of physical descriptions, we created the
concept spatiality, which is the social, psychological, and behavioral experi-

See Stefan Kolsch:
Trigger to flight and
ability to speak,
Page 180

ence of space by listening. We have identified five types of aural spatiality:
social, symbolic, navigational, aesthetic, and musical. Because spatialities
exist from the point of view of the listener, they represent an experience of
space that is quite different from the usual description of how physical geom-
etry changes sound waves.

Nauigational spatiality is the aural experience of space that allows an individual
to “visualize” w10 a space in order to navigate around objects and geometries
of the space. Using aural cues for this purpose has been called echoloca-
tion. w11 Even without special training, almost everyone can hear a nearby
wall because the low frequency energy of ambient noise is boosted near its
surface. Similarly, a large pillar creates a sharp acoustic shadow at high fre-
quencies for those sonic events that are obscured by it. Small objects at
modest distances create low level echoes. A small bathroom has resonances
that give a clear indication of its size.

Some blind individuals have refined the art of “seeing” space by careful listening;
the French philosopher Diderot first reported in 1749 how a blind friend
described to him which cabin doors were open in the room. w12 In laboratory
studies, some individuals could distinguish square, circular and triangular

¥ 3 SeeRitchie, |., Fusion of the faculties: a study of the language of the senses in Hausaland. In D. Howes, (ed.), The
Varieties of Sensor Experience. Toronto: University of Toronto Press, 1991.

¥ 10 Again, language does not provide us a good word for the creation of an internal view of the external world
using sound. The obvious choice, auralize, which parallels visualize, has already been used by audio engineers to
mean the synthetic creation of a sound field that matches some real or contemplated environment, as to auralize a
proposed concert hall design.

B 11 Echolocationis an incorrect word that was created at a time when scientists believed that auditory spatial
awareness relates to the perception of echoes, having observed that bats have a special vocalization system to
produce unique sounds. However, many animals simply use background sound to illuminate the environment.

» 12 Diderot, D., Letter on the blind. In Early Philosophical Works, reprinted 1972, New York: Lenox Hill Publishing,
1749.



objects by listening. w13 The American Dan Kish w14, blind from childhood,
tought himself to ride a bicycle by using an echolot systems through clicking
his tongue—now he teaches blind teenagers to go on bicycle trips in the
mountains. w13

Those with normal vision are unlikely to depend solely on hearing to move
through a space, except perhaps in unavoidable darkness. Nevertheless, navi-
gational spatiality is an important supplement to vision even if not consciously
appreciated. Human beings are not unique in this respect. A large number of
species use their hearing for sensing objects and geometries. Bats, with spe-
cialized auditory neurobiology and matching vocalization structures, are ex-
perts at using sound for visualizing space, but other species use auditory spa-
tial awareness of background sound to visualize objects and geometries. w1E

The ability to use navigational spatiality as an alternative to vision illustrates a
critically important concept. Blindness by itself does not enhance navigational
spatiality, but a visual disability provides motivation to use acoustic cues
(which are generally ignored) as part of a cognitive strategy to visualize the
external world. Learning is therefore central: our brains respond to the way we
live. By the age of 20, a young adult would have spent well over 100,000 hours
listening to the sonic cues of space. In a similar way, music conductors acquire
improved sensitivity to localizing at the periphery, and acoustic engineers who
develop concert halls can hear small shifts in frequency response correspond-
ing to distant surfaces. But almost anybody disposes of simple means of
navigational spatiality. Try walking towards a wall with your eyes closed and
stop before hitting it. Many people can do it on the first attempt, since the wall
changes the audible spectrum of background sounds.

Social spatiality is the experience of a space in terms of its influence on social
behavior. Hearing provides an important sensory connection to other people,
which is strongly influenced by the auditory properties of the space. For
example, diners at a restaurant who wish to converse are forced to sit very
close to each other if the space amplifies background noise. In this case, social
distance is controlled by reverberation. In order to fully appreciate the nature

B 13 See Rice, C., Human echo perception. Science 155, 1967, pp. 656—664, and Hausfeld, S., Power, R., Gorta, A.,
and Harris, P., Echo perception of shape and texture by sighted subjects. Perceptual Motor Skills 55(2), 1982, pp.
623—632., for examples of detecting small objects by listening.

B 14 See adiscussion of his experiences in Kish, D., Evaluation of an echo-mobility program for young blind people. M.
AThesis at California State University, San Bernadino, 1995 and Kish and Bleier (Kish, D. and Bleier, H., Echoloca-
tion: what it is, and how it can be taught and learned. Presented to the Calif. Assoc. of Orientation and Mobility
Specialists, 2000. Unpublished manuscript available at www.tiresias.org/research/publications/kish.htm

B 15 Other famous blind people that were able to navigate through space without the help of a blindman’s stick are
the jazz musician Ray Charles and Ved Mehta from Calcutta. Like Daniel Kish, Mehta rode his bycicle as a blind child
even through unfamiliar places and jumped from roof to roof. See Charles, R. and Ritz, D., Brother Ray. New York:
The Dial Press, 1978, Mehta, V., A donkey in a world of horses. The Atlantic Monthly 200(1), 1957, pp. 24-30.).

B 1B Hamsters (Etienne, A., Vauclair, J., Emmanuelli, E., Langon, M., and Stryjenski, J., Depth perception by means
of ambient sounds in small mammals. Experientia 38, 1982, pp. 553—555.), oilbirds (Griffin, D., Listening in the Dark.
Ithaca N.Y.: Cornell University Press, 1986), and rats (Riley, D. and Rosenzweig, M., Echolocation in rats. Journal of
Comparative and Physiological Psychology 50, 1957, pp. 323—328.) are a few examples of species that use some
form of auditory spatial awareness for navigating through a space, especially in the absence of light.
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of social spatiality, we must consider the concept of spatial delimiters in a new
way. These are traditionally considered to be physical boundaries that are visu-
ally apparent and influence movement through a space. Boundaries that
consist of physical surfaces are tangible, readily apparent, and often have legal
meaning. In contrast, sound is associated with invisible boundaries that
demark the region within which a listener can hear people and events. This is
an experiential delimiter, rather than a physical barrier.

From the perspective of a listener, every sonic event that can be recognized is
located within an acoustic horizon, which parallels the visual horizon. Beyond
the acoustic horizon, sound sources are inaudible; it functions as an invisible
boundary that partitions the space. People beyond the horizon cannot com-
municate with the listener. In the complementary view centered at the sound
source, an acoustic arena is the area in which people can hear that source. An
acoustic channel is established whenever a listener can hear a sound source.
Acoustic horizons, arenas, and channels are three views of the same situation.
From a social and emotional perspective, a listener is deaf to all sonic events
that are beyond his acoustic horizon and where there is no channel to such
events.

The size and shape of an acoustic arena is complex, depending on many consid-
erations: the intensity of the sonic event, the acoustics of the container, the
cognitive abilities of the inhabitants, and the masking qualities of ambient
sound or reverberation. Acoustic arenas may have unusual shapes. Curved
walls can focus sound, thereby extending an arena in one direction while
shrinking it in another. Reflecting surfaces act like amplifiers in certain areas of
the space, while sound absorption shrinks arenas but makes more arenas
possible in a given space. Before citizens of towns acquired information
technology, the natural aural architecture of the environment was a dominant
component of social cohesion. For example, citizenship was based on the
ability of an individual to hear the bells of the town. w1#

Arenas are experiential regions, not necessarily tied to a physical reality. Consider
the case of an individual talking on a cell phone while driving a car. Physically
he is in his car, while experientially he is sharing an acoustic arena with his
conversation partner, and that arena may dominate the arena of the automo-
bile and surrounding traffic. A person can switch among several acoustic
arenas at once while never physically moving: he can listen to a conversation
directed at him by his neighbour, overhear a conversation among individuals
standing nearby, and register the sound of the doorbell. An acoustic arena can
be huge, such as the public address announcements in a large train station
with a domed roof. It can be very small, such as when the noise of an urban
street masks the sound of a walker’s own footsteps.

Rules for the use of acoustic arenas are known. Often they match the culturally
determined rules for using physical distance as an expression of social rela-

B 17 SeeCorbin, A, Village Bells: Sound and Meaning in the 19th Century French Countryside. Tr. M. Thom. New York:
Columbia University Press., 1998 for an in depth analysis of bells in 19th century French countryside, which was
probably very typical of villages through out the world.



tionships that Edward Hall, a social anthropologist, called proxemics. w18

To remain with the example of the restaurant: if spatial acoustics amplifies
ambient noise, the acoustic arena becomes smaller than the appropriate
distance for a collegial relationship. Then they have three unpleasant choices.
They can sit at the appropriate distance and not converse; they cansit at a
distance corresponding to an undesirably intimate relationship; or they can
shout, which is experienced as aggressive.

symhbaolic spatiality is the experience of those aural attributes that have ac-
quired additional meaning by being associated with activities occurring within
particular spaces. Over time, the acoustic properties of spaces, like national
monuments or religious spaces, become linked to the symbolic meaning of
those places. In the same way, visual symbols acquire their meaning, becom-
ing icons. By symmetry, aural symbols are earcons. w13 Any form of memora-
ble acoustics coupled with important events can, with repeated exposure,
become associated with the meaning of a particular place.

Consider the enveloping reverberation of a grand cathedral, which acquires
religious symbolism. Similarly, the unique acoustics of forests and mountains
can become a symbol of nature; the hushed quiet of an elegant office can
become a symbol of wealth; and the diffuse echoes of a vast office entry can
become a symbol of power. The chirped echo produced by the staircases of
the Pyramid of Kukulkan at Chichén Itza is thought to have been a symbol of
Quetzal, the sacred Mayan bird. w20

Aesthetic spatiality is the experience of localized acoustics that provides
varying auditory texture. Just as a window seat can provide visual aesthetics,
an alcove also provides acoustic variety. Local regions within a single space
would have different acoustics. Consider, for example, a wall composed of
alternating resonant cavities, absorption panels, and reflective surfaces that
change the experience of sound as one moves along its length. The domed
ceiling in one region of a corridor at the Houston airport provides a surprising
experience while walking through the space. Suddenly one hears a strong
echo of footsteps. The change in acoustics creates a sense of a textured space.
Similarly, plush upholstery and deep pile carpets create an aural sense of
warmth, which arises because they absorb almost all of the high frequency
sound energy; marble floors and glass walls create an aural sense of coldness,
because they reflect and magnify the high frequency sounds. Just as a mirror
expands the visual experience of size, sound absorption can expand aural
space.

" deen Dimension. New York: Doubleday & Co., 1966 for an overview of social distances and
proxemics.

B 19 The concept of an earcon originally arose from specialized sounds in computers that were used for signaling
events. It has since been extended to match the visual concept of an icon.

¥ 20 See Lubman, D., Archaeological acoustic study of chirped echo from the Mayan pyramid at Chichén Itza. Journal
of the Acoustical Society of America, 104, 1998, pp. 1763, and extended versions at www.ocasa.org/MayanPyramid.

htm and www.ocasa.org/MayanPyramid2.htm




Aural Architecture

BarryBlesserand Linda-Ruth Salter

Contemporary artists create artwork whose impact in part depends upon

changing the sounds around and within them. Eusebio Sempere created the
visual equivalent of colored glass prisms: a sculpture composed of a three-
dimensional array of polished stainless-steel tubes that rotates at its base. In
addition to its visual effect as the moving surfaces reflect in the sunlight, it is
also a sonic filter that blocks transmission of particular frequencies. A listener
on one side hears a tonal modification of those sound sources located on the
other side. w21

Even though spatial geometries and their embellishing ornaments are almost

always considered from the perspective of visual aesthetics, they usually have
an aural manifestation as well. However, the aural experience is almost always
an accident, an unintentional byproduct of visual design (Brandlhuber). For
example, extensive flat surfaces and rectangular geometries may enhance the
visual aesthetics of simplicity and clean lines, but they also create strong, and
often unpleasant resonances. Domed ceilings and circular walls, while visually
impressive, create disconcerting echoes and collapse widely separated physi-
cal regions of space into a small acoustic arena. Visual clutter, such as statues,
chandeliers, nooks and crannies, can block visual sight lines while also creating
diffuse sound fields.

Music spatiality represents those acoustic aspects of a space that influence the

music performed within that space. While there has been more than a century
of research into what makes a concert hall high quality, the focus has been
primarily on a detailed analysis of physical acoustics and perceptual psychol-
ogy rather than on the musical consequence of spatial attributes. When we
take a fresh look at musical spatiality, however, we observe that it is com-
posed of only two primary attributes: temporal spreading and spatial spread-
ing. Although both arose simultaneously in a classical 19th century concert
hall, with today’s prevalence of modern recordings and computer assisted
music, the two forms of spreading are independent.

First, reverberation changes the time structure of music by extending the duration

of all musical notes. Reverberation and surface reflections serve to produce
temporal spreading. Many instruments can only create sequential notes
without any means of achieving chords. Consider a sequence of three notes
from a clarinet played in a reverberant space. The pitch of the first note
continues as reverberation while the second is being played; and when the
third note is played, the pitches from the first and second note are still present
as reverberation.

Western classical music requires reverberation. The violinist Isaac Stern said that

L

“as the [violinist] goes from one note to another the previous note perseveres
and he has the feeling that each note is surrounded by strength. When that
happens, the violinist does not feel that his playing is bare or ‘naked'—there is
a friendly aura surrounding each note.” Similarly, organ music without rever-

21 Sempere’s pipe sculpture is part of the collection of Fundacion Juan March in Madrid, and can be seen there.



beration sounds dreadful because an organ pipe’s valve is an on-off device
with no intermediate intensity. w22

Second, reverberation envelopes the listener in an ocean of sound arriving from all
directions; this contrasts with the direct sound, which is perceived as coming
from a musician located on stage. A sound source generates an initial spherical
wave, which can be decoded by the binaural processing of the auditory cortex,
as having a well-defined location. In contrast, when in enveloping reverbera-
tion, the listener is within the resonant cavity that creates the sound. He is
inside the acoustic process. Spatial acoustics transforms a single sonic event
on stage into a non-localizable sound that has no apparent location, hence,
spatial spreading. The visual analog corresponds to a spherical room with w
surfaces of frosted glass illuminated from behind with a uniform light.

While the artistic pleasure of enveloping reverberation is recognized, there is no
scientific explanation about how it contributes to the enjoyment of a concert.

From a biological and evolutionary perspective, our binaural ability to localize See the Sonic Effect

“Ubiquity”, p. 150

prey and predator had important survival value. Conversely, the inability to
localize would have produced increased anxiety, awareness, and arousal.

A sonic event that cannot be localized is evaluated differently from one that

has a location.(For example, a fire truck’s siren in a city produces anxiety

because the acoustics of many cities prevents a driver from localizing the
source. Experiencing enveloping reverberation can be considered aural
caffeine, a stimulant. Any sound that has attributes that could signal danger
unconsciously elevates biological arousal even though our cognitive and
conscious experience subsequently dismisses that possibility. we3

To more fully appreciate musical spatiality from the perspective of simulated

virtual spaces, we need to review the history of musical spaces. The acoustics
of cathedrals originated when walls were added to the open air Greek basilicas
in order to provide isolation from the weather and to isolate the space from
the rest of the town. Similarly, concert halls originated in the music rooms of
the 17th century taverns of England where the walls served to isolate the

See Steinke,Herzog;,
Berliner Philharmonie,
p.124—125

inhabitants from street noise and uncertain weather./In both cases, spatial
@ustics were an artifact of social forces unrelated to musical spatiality.
The temporal spreading contribution of an enclosed space is actually part of

musical instrument design. Spatial resonance of the performance space adds
to the other cavity resonances of the instrument, which contribute timbre,
pitch, and decay rate. A clarinet without a space might be called a proto-clari-
net, and within a particular space it then becomes a meta-clarinet.

Musicians, when abandoning the open spaces of town and streets, needed to
adapt to the acoustics of enclosed spaces, which varied greatly. Up until the
mid 2oth century, a musical space was a single environment for both listeners
and performers who shared a common social space. Today, by splitting the

» 22 The famous organist, E. Power Biggs, wrote that “an organist will take all the reverberation time that he is
given, and then ask for a bit more, for ample reverberation is part of organ music itself.”

B 23 Foracompelling explanation of how unexpected sound attributes stimulates arousal and attention in the
context of music see: Huron, D.: Sweet Anticipation, Cambridge, Ma.: MIT Press, 2006
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creation of music from the listening experience, we now have multiple unre-
lated spaces and shifts in time. Music can be created in a recording studio, and
spatiality is added with specialized signal processing equipment. Listening is
distributed across a wide range of environments, from the home theater to
portable headphones. This split also decouples temporal and spatial spread-
ing. The former is created in the recording studio, and the latter is controlled
by the listener’s choice of reproduction technology.

The sonic arts of the 21st century are no longer dependent on a physical space to

add the experience of spatiality. Like M. C. Escher’s painting of an imaginary
space with interwoven staircases that simultaneously lead upward and down-
ward, aural artists also have the freedom to construct contradictory spaces.
Space, and hence musical spatiality, becomes playable, like any musical instru-
ment. When a recording engineer adds spatial attributes to each instrument,
he is functioning as an aural architect of virtual spaces.

As a conclusion, we can say that historically, spaces were rarely designed by aural

architects. Aural architecture is dynamic because it is strongly influenced by
the inhabitants who create those sounds that illuminate objects and ge-
ometries. The inhabitants of a space also change the amount of absorption,
which influences reverberation and spatial amplification of sounds. Neverthe-
less, even without having full control over aural architecture, professional
designers can influence the experience of a space by being aware of how the
inhabitants relate to the five types of spatiality. Consider that aural boundaries
are dynamic, walls are not. And finally, we note that aural architecture cannot
be captured in books to be used as a part of a professional portfolio. m
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» Cerhard Steinke [bornin1gep] was a sound engineer for ouer forty years at the
Rundfunkzentrum der OOR, the East Cerman Broadcasting Centre located in the
Berlin district of Oberschoneweide. He was in charee of the Laboratory for
Acoustic Musical Obstacles, the Centre’s research office in which the now
leeendary subharchord was developed.

We had arranged a meeting in the mostly deserted broadcastine building and found
atable in the foyer of the Grand Broadcasting Studio. Below us was a floor of
black Saalburg marble, above us a ceiling of punched plasterboard tiles.
Oespite damage throueh vandalism, the Centre, builtin 1g51—56, has to this
day kept its mysterious mix of modernity and classicism, of monumentality
and ironic flippancy.

When Steinke arrived he brought with him his companion of many years, the
acoustician Gisela Hereog, who had developed the room acoustics of numerous

large buildings constructed in the former East Germany.

Ms Herzog, in the 1950s you worked in close collaboration with Franz Ehrlich,
the architect of this broadcasting complex. One thing that is particularly
noticeable in the studios and halls is the imaginative wall coverings: the
acoustic elements are very decorative, almost ornamental. How did this de-
sign come about? Did the architect supply drawings for the interior design?

GH There wasn't time for that. On February 17th 1955, right in the middle of the
building phase, the room was destroyed by fire and the interior work of the
whole complex had to be finished one year later. We were working on de-
mand. So Ehrlich outlined the panelled ceiling to me for Studio 3 and just said:
Get on with it.

It seems as though you were left with a lot of creative freedom.

GH We certainly were! It was ten years after the war, resources were scarce.
Ehrlich had said to me: "l want to have it classicist with pillars,” and | told him
what radius the pillars would have to have.

The architect’s specifcations were “classicist’—did you design the rest of the
Grand Broadcasting Studio?

GH Yes.You see, the type of absorption on a wall surface depends on its covering.
In the Grand Broadcasting Studio we were dealing with a surface that was



completely transparent in acoustic terms. The metal grate between the pillars
only secures the absorption material to prevent it from falling off the wall.
Even the material applied underneath it is permeable. Behind that there is a
range of materials: brickwork, fibreglass for medium and high frequencies,
paper, fibreglass covered in paper. With the different materials you achieve a
high sound diffusion because the reflectivity is different each time.

The studios are particularly full of symbols: lilies, treble clefs, leaves. It must

GS
GH

GS

have been fun creating those ornaments.

Gisela hardly got any sleep at the time.

Actually, the bourbon lilies were made with a template and a handsaw. | only
had a sketch of the lily, then I had to tell the architect how many lilies per
square metre we needed for the punched resonator, what kind of wood, what
material would be behind it.

Ehrlich was a Bauhaus scholar and had fun upsetting a few people here and
there; after the war he went from bad to worse. The Bourbon lily was just one
of his tricks. The Party "comrades” didn't even notice the irony of those
ornaments.

The wooden panelling on the pedestals in the Grand Broadcasting Studio—how

GH

did that come up?

The wooden panels conceal the installations, the microphone sockets. The
area behind the panels is filled with sand to avoid wasting energy. The wooden
panels are vital for the orchestra; they house the orchestra. They reflect sound
and ensure good audibility within the orchestra. Stone wasn’t an option since it
doesn’t have a smooth surface. You need a certain kind of residual absorption,
like the one you have in wood. You can use laminated wood; that reflects well.

Daniel Barenboim once called the Grand Broadcasting Studio “one of the best

GH

GS

recording studios in the world”. Today the hall is occasionally used for
concerts. But the acoustic demands on a recording studio are completely
diferent to what'’s required of a concert hall.

Yes, they're worlds apart. In a concert hall the audience plays a decisive role in
sound absorption. A whole range of things have to be considered: where the
people are sitting, whether the seating is graded, all of those problems . . .
But Mr Barenboim doesn’t want to hear any of that; he would love to turn our
recording studio into a concert hall, that's a real tragedy. A concert hall has to
direct the reflection in one direction: from the stage to the audience. But not a
broadcasting room, for heaven’s sake! There the sound has to spread out
evenly in all directions. Here in the studio, sound is absolutely undirected.
That's why the listeners and experts are all so enraptured—but not the musi-
cians. They would prefer to be cloaked in walls for them to hear themselves
and rely on each other. But in a recording studio if you want to be able to
install microphones everywhere, you have to have the same diffusion every-
where: the same sound field in all places.
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Could you explain the efect of high difusion more precisely?

GS

Interview with Cisela Heraog

ReverherationTime
and Gerhard Steinke

Artists say: the room frees me of constraint. I'll give you an example. | was
touring the building with a chamber music trio: flute, cembalo, cello. Chamber
music should actually be performed in a small room. The flutist from the
Munich Philharmonic said: that won't do, the flute is too strong in Studio 3.
Then | said: take a look at the Grand Broadcasting Studio. He took his flute and
went to Studio 1 —just to take a look. Once he'd played in it he didn't want to
leave. In the end the trio played in Studio 1 and it was a superb. If the diffusion
in the room is high enough, it solidifies the sound to the extent that reverbera-
tion no longer presents a problem. We were all baffled.

How is the reverberation period defned—and how does it behave in the Broad-

GS

GH

casting Studio compared to classic concert halls?

If you fire a shot or clap your hands: the time it takes for that sound to fade to
a 1000th is the reverberation period. The ideal reverberation period for a
concert hall is 1.6 seconds, which more or less corresponds to the Gewandhaus
in Leipzig or the Konzerthaus in Vienna.

As far as reverberation is concerned, there are fundamental errors that are still
made. Just take the covered atrium of the Berlin Zeughaus! Twenty-nine
seconds of reverberation! Mr Pei probably never attended any lecture on
acoustics.

It even goes as far as me having to determine the seating when | want to
achieve a certain reverberation period. You see, the reverberation curve in a
recording studio has to be entirely consistent. Here in the Grand Broadcasting
Studio we distributed the absorption over medium, high and low absorbers.
This means that the reverberation curve has no bends, the subsonic sound is
consistent and there are no rough areas.

Did you test the reverberation curve you were aiming for on a model prior to

GH

construction?

No, there was no time for that. | calculated the acoustics and then | said to the
manual workers halfway through: “You take a break and Ill take some meas-
urements.” | corrected the filling material on the remaining surfaces wherever
that was necessary. That's what made the acoustics lively. And then there’s the
fact that what you subjectively hear has to be in harmony with what you
actually measure.

The reverberations, difusion of sound—we’re talking primarily of the building’s

GS

interior design. Something that is equally as important for good acoustics is
the layout and how the seating rows are arranged.

Yes, for example the Philharmonie sounds different depending on where you
are. Not to mention the fact that it's awful behind the orchestra, which is
where two thirds of the people sit. That was the great fiasco—that Sharoun
forced Cremer, an internationally renowned acoustician, to plan the orchestra



in the middle of the hall. How could anyone build a hall like that? The poor
orchestra were breaking their backs, even the recordings are bad and the
sound engineers were appalled. But that's of no importance today. If there is a
good conductor, then people go to the concert for that reason, not for the
sound experience.

Putting the orchestra in the centre was not an acoustical invention but more of a

GS

social gesture. Scharoun did this in order to express the “close bond between
the musicians and the audience” w1. Do you consider a concert hall where
the orchestra is in the middle as categorically not ft for music performances?
Yes. Instruments are directional antennae. So a trumpet has a range of 27
metres. You have a superb quality all the way to the back. But not behind the
orchestra. There’s no sound fusion.

But there is the possibility of adding panels to regulate the acoustics.

GS

GH

GS

There’s not much you can regulate in the Philharmonie. You can only arrange
the plafonds so that the reflections reach a large part of the audience.

The plafonds were added because the tent-like ceiling above the orchestra
would otherwise have been much too high. That's why these “clouds” were
suspended from the ceiling. But this has nothing to do with regulating the
reverberation period. Quite apart from the room being designed incorrectly,
the volume of the hall is 26,000 m?, which is far too much. 18,000 m®is the
maximum for a concert hall; otherwise you end up with too many people
absorbing the sound. For the audience in the back rows at a distance of fifty
metres the fortissimo passages aren’t loud enough and they can’t hear the
quiet tones.

As far as acoustics are concerned, Scharoun was like Henselmann. On the
opening day of the Planetarium w2 at Alexanderplatz | walked around the hall
in preparation for the radio broadcast. | clapped my hands and laughed out
loud because the sound was always there before me. Then an elderly gentle-
man came up to me and said: “You needn’t laugh like that; tomorrow Profes-
sor Reichert is coming from Dresden and he'll get rid of all that”. That was Mr.
Henselmann. And that is how architects think: that’s none of my business, the
acoustician will take care of that tomorrow.

You accuse architects of being somewhat ignorant and of leaning towards

L2

formalism. But if you take a look inside universities you’ll see that students
of architecture are hardly taught anything about acoustics. At the TU Berlin

1 Inthe 1957 architectural competition Scharoun was the only one to position the orchestra in the centre. The
award jury considered this solution to be “unusual, but acoustically feasible. (. ..) Experience has shown that seat-
ing arranged around the orchestra is very popular among many listeners.” Herbert von Karajan also added: “I know
of no existing concert hall in which the seating problem has been solved as ideally as in this design.” From: Bauwelt,
issue 4, 1957, pp- 76 and 8o.

2 The Kongresshalle (now BCC—Berlin Congress Center) with its domed hall upon a round layout was built accord-
ing to plans by Hermann Henselmann in 1961-64 as an ensemble with the neighbouring "Haus des Lehrers” (House
of the Teacher).
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you can study architecture for years without paying a single visit to the
nearby Institute for Technical Acoustics.

GH You must have learnt geometrical room acoustics when you were studying
architecture—which sound concentration is caused by a given layout design.
Didn’t you read Volume 1 of Cremer’s Raumgeometrie? w3

6S Orpage 16. Never build a planetarium too deep. Architects really should learn
in their first lecture that you can’t design music buildings without room acous-
tics. And architectural acoustics are also part of any type of architecture. It's
the architect who assumes responsibility for the building, not the acoustician.

| rather like the idea of architecture being seen as an instrument, no matter
what aim it was built to serve. A building houses an event and creates the
acoustics for this event.

6S That takes us back to the Ancient Greeks, to the fifth century before Christ.
When you visit the Amphitheatre of Taormina the guide drops a coin and says:
“You see, it can be heard from every seat.” That's something no one can
achieve today. That was only made possible by the marble plates and the wall
behind the stage. In the third century before Christ the Romans then added
side walls to reflect sound from the side into the audience. They weren‘t
parallel walls; they were slanted and that’s vital. If you put up parallel walls you
hear the fluttering effects. Language becomes barely intelligible when the
actors are standing in the centre: the reflections come from both sides; the
sound runs to and from at the same frequency.
But then again the Greeks had a great advantage. There was no roof over their
heads. And it was quiet. m

» 3 Lothar Cremer, Helmut A. Miller: Die wissenschaftlichen Grundlagen der Raumakustik (The Scientific Principles
of Room Acoustics), vol. 1: Geometrische Raumakustik, Statistische Raumakustik, Psychologische Raumakustik
(Geometrical Room Acoustics, Statistical Room Acoustics, Psychological Room Acoustics), Hirzel, Stuttgart, second
completely reedited edition, 1997.
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I.Thesensesinthe city

» Plansfor the city and designs for its buildings are mainly conveyed by media
that appeal to the eye: drawings, plans, photographs, films, 3D models and
animations. If we want to learn something about cities, we turn to moving
pictures or stills and inform ourselves with texts, diagrams and maps. Record-
ings of the typical sounds of a square, street or neighbourhood remain an
unusual means of recognition. Studies of the perception of the city and
landscape still concentrate for the most part on visually perceptible phenom-
ena which heighten the impression that the eye is the most important sense
to grasp and comprehend the city.

Until today it is the visual aspects of the city that are preferably articulated, culti-
vated, consciously designed and communicated from an aesthetic point of view.
However, the description of experience in the large European city has always led
beyond the perception of visually apprehensible characteristics. In the 18th and
19th century European literature describes the city as a place of diffuse and
fleeting perceptions, overstimulation and episodic complexity—with character-
istics that are not only accessible to the eye, but occupy all the senses. w1 Much
was to be seen in the big city of the 18th and 19th centuries, but idiosyncratic
were also the chaotic sounds of hammers, pealing bells and calls, the clatter of
wheels on different road surfaces, sounds that were superimposed in the course
of increasing industrialization by the roar of machines and rumble of motorized
traffic. Typical of the big city is also physical touch, jostling and bumping in the
dense crowd. In respect of this sensory experience, the big city is challenging,
fascinating, sometimes also unsettling and abhorrent.

However, there is a place in these older cities in which the cultivation of hearing,
tranquillity and recovery of the senses has a tradition in planning and design:
the park. It promises relaxation, as only otherwise possible in the country, in
the landscape outside the cities. It allows people to escape from the hectic
atmosphere and poor air of the city and restore the energy that the city drains
from them: "We want a ground to which people may easily go after their day’s

¥ 1 Charles Dickens, Sebastien Mercier and Honoré de Balzac are excellent sources. English sources see particularly
Picker, John M., Victorian Soundscapes. New York: Oxford University Press, 2003; not only on Balzac: Boutin, Aimee
2005: Sound Memory: Paris Street Cries in Balzac’s Pére Goriot. In: French Forum 30, No. 2, pp. 67—79; some German-
language examples in Hauser, 1990, pp. 112ff / Hauser, Susanne: Der Blick auf die Stadt. Semiotische Untersuchungen
zur literarischen Wahrnehmung bis 1910 (= Historische Anthropologie 12), Berlin: Reimer, 1990



work is done, and where they may stroll for an hour, seeing, hearing, and
feeling nothing of the bustle and jar of the streets, where they shall, in effect,
find the city put far away from them (... ). What we want to gain is tranquillity
and rest to the mind,” proclaimed internationally renowned US landscape
architect Olmsted in 1870, designer of New York’s Central Park. w2

I1I. The hypertrophic eye

The claim of planning to satisfy the ear (and the senses of smell and touch), also
the desire for motion in the urban space as a natural demand was and still is
more or less restricted to green corridors and parks. They function as compen-
sation spaces. This is particularly evident in the public parks that were mainly
laid out around 1900 close to the working class neighbourhoods. They provide
unpretentious green areas for the use of the masses. There was and is room
for demonstrations and ballgames, picnics and concerts. Beer gardens and
boating lakes, sports fields and bathing areas round off the picture. w3

The aesthetic discourse in city planning for the remaining urban neighbourhoods
is, in contrast to that, still focussing on visual perception—with only a few
exceptions. In the 1970s and 1980s, however, there was an interest in architec-
ture and urban planning in acoustic phenomena in the city which went beyond
the interest of artistic projects: The the senses of smell and touch also came
into play with respect to their role in the design of the urban space. | see one
reason for this in the changed reflection about the relationship of humans to
their environment in political discussions and cultural theory. It manifested
itself initially in ecologically inspired theories and claims, but soon changed to
a more extensive anthropological discussion of the physical experience and to
studies, for example, of the audible space. w" This development has, however,
not arrived in the mainstream of palpable realizations.

Despite the low effectiveness, a major conceptual step had nevertheless been
made. Extensive demands were formulated on the sensual qualities of the city
and its architecture. Reflection was no longer focused on the eye. The delega-
tion of aesthetic and thus also creative demands, insofar as they concerned
the desire for motion, audition and the intimate senses, on gardens, parks and
“nature” on the urban fringe was thus challenged, however without it becom-
ing an issue.

In my opinion the eye is already overestimated in its aesthetic significance in an urban
environment. There is only occasionally the time, cause and opportunity to
carefully study a situation in the city. This may be an impressive building, historic
ensemble, surprising constellation or event that attracts the attention. Walter
Benjamin described the usual perception of architecture in the city and generally

B 2 Olmsted, pp. 8of. / Olmsted, Frederick Law: Civilizing American Cities. Writings on City Landscapes, ed. by S.B.
Sutton. New York: Da Capo Press, 1997

W 3 S. Poblotzki, Ursula: Griin and Spiele. Der Volkspark der Zukunft. In: Parks. Grine Freirdume in Europas Stddten.
Minchen: Callwey, Edition Topos, 2002, pp. 14—21

B 4 S.e.g.Schafer1988/Schafer, Richard Murray 1988, Klang and Krach. Eine Kulturgeschichte des Horens (The Tun-
ing of the World 1977), Frankfurt/M.: Athendum; Daidalos 1985, 17 Der hérbare Raum.
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that of the urban space as “tactile” an not as “visual”. Buildings and urban envi-
ronment are experienced “in use”, less “by way of attention” than “habit”. w5

The sensual meaning and effectiveness of many urban spaces relies exclusively on
specialized and proven fulfilment of defined functions. Both the ear and the
eye serve orientation by processing signals and information. Even if many
urban elements were designed for theirimpact on the eye, in everyday use the
eye is more than anything else occupied with the visual equivalents of “noise”
and “tumult” and not with those of aesthetically demanding “tones” or even
“compositions”.

Nevertheless it is slowly becoming clear that visual aspects do not alone play a
decisive role in the formulation of aesthetic demands on the design of cities
and agglomerations. Because experience always involves the complete range
of senses, design should address all the senses and answer the questions
about the qualities of the sensual, physical experience in urban space.

IIL. Citta diffusa

What distinguishes today’s city as an object and situation of perception? Which
aesthetic demands should be addressed to the city? How do things look for
the physical and sensual experience of the city?

In expounding these questions since the mid-1990s the discussion has shifted in
particular as the urbanized landscape, urban sprawl, the citta diffusa has
become the focus of urban theory. wE The discourse on cities has emancipated
itself from the core and has turned its attention to the areas that were pre-
viously at best “landscapes spoilt by splinter development” somewhere
outside the “city itself”. But only consideration of the residential areas in
which, for example, approx. 70% of the population in the German-speaking
regions live add up to today’s city. It distinguishes itself aesthetically not
through abundance, but quite on the contrary, by abstraction, reduction and
canalization of sensual possibilities. This relates to the eye, ear and the so-
called lower senses senses.

The visual, acoustic and other sensual qualities of these urban spaces can be best
illustrated by a characteristic of their structures. The most prominent feature
of the urbanized landscape is the juxtaposition of unconnected monofunc-
tional units that appear heterogeneous and uncoordinated. There is no such
thing as an appearance of a clear centre. The centres of attraction are indi-
vidual points with mostly specialized functions. They are both linked to and
separated from other similarly specialized points by transport lines and other
infrastructural networks.

These networks of infrastructures, material flows and transport networks play an
outstanding role in the experience of urbanized landscapes alone due to their
size and physical presence. They also define the movement options from one

M 5 Benjamin, Walter: Abhandlungen. Gesammelte Schriften, Volume | 2. Frankfurt a.M.: Suhrkamp, 1991, p. 505

¥ B Theimpulse was in particular given by Thomas Sievert's book "Zwischenstadt”, that stresses the aesthetic pov-
erty of contemporary agglomerations. / Sieverts, Thomas: Zwischenstadt. Zwischen Ort und Welt, Raum und Zeit,
Stadt und Land. Bauwelt Fundamente 118. Braunschweig, Wiesbaden: Vieweg, 1997.



functional point to the next, from the home to the workplace, shopping venue
or leisure centre. The goals are precisely defined and exhibit no redundancies,
let alone aesthetic or symbolic surpluses. The paths are also precisely defined

and have a defining function: everything that does not function in networks as
a path or a node is excluded.

In the mid-1990s Lars Lerup described this spatial structure equally ironically
and appropriately in the context of US sprawl as a collection in which one
can make a distinction between “stims” and “dross”. “Dross” is everything
that remains when we deduct the protected spaces with an energy supply
and air conditioning and the mobile space capsules, or cars, in which they
are accessed. The protected spaces are, mobile or not, “stims”—stimulating
places. w? Many of the “stims” have grown to an enormous size in the last
decades: airports, container terminals and industrial areas combine large
scale and separation of function and have a critical impact on their environ-
ment, without making any compromises. Facilities for production, retailing
and distribution have grown visibly larger in the last decades, and new
residential areas cover areas of impressive dimensions. The “stims” mean-
while include also the old city centres mutated to office and shopping
complexes.

IU. Abstract corridors

Urban areas with the above-described structures canalize and regulate in many
respects the immediate sensual experience. The intermediate spaces are
neither visible, nor audible nor tangible. “The motorist has no perception for
places, the sense of time is reduced to a feeling for distance. Being in the car,
particularly in a sound-insulated, powerful and comfortable car, conveys a
feeling of disengagement. It is like being nowhere.” wB It does not result in an
experience of places and spaces at the wayside of travelled streets, butin an
experience of driving.

Neither today’s agglomerations nor the sensual experiences usual within them are
conceivable without motorization. The automobile zones creates on one hand
a collective space and a form of publicness that does not communicate, but
drives individually sweeping or goal-oriented, with exacting demands on the
smoothness of the road bed, without noticeably communicated or explained
demands on the visual quality of the environment of the road. On the other
hand, it creates a broad noise wake, an effect that in the car itself is hardly
perceptible. w3

The aesthetically striking characteristics of the urbanized landscapes include the
(non)design of many of the potential destinations. Furniture superstores,

M P Lerup, Lars: Stim & Dross: Rethinking the Metropolis. In: Assemblage 25, 1994, pp. 82—101

» B vande Camp, Dekker, Reutlingsperger, p. 150 / van de Camp, Geert / Dekker, André / Reutlingsperger, Ruud 2002:
Stillstand, was bedeutet das fiir homo mobilis? In: Dieter Kornhardt, Gabriele Pitz, Thies Schroder (Hrsg.): Mdgliche
Rdume. Stadt schafft Landschaft. Hamburg: Junius, 2002, pp. 147—152

¥ 9 Here there are real efforts towards acoustic design, albeit founded alone in a defensive attitude and notin a
further aesthetic motivation: Rolling noises are reduced according to the findings of technical acoustics, sound
barriers shield traffic noise from parts of the surrounding development (and block the view).
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shopping centres, sports centres and discotheques are highly specialized and
functionally clearly differentiated, but this specialization is only rarely indi-
cated by architectural means; only the interior is designed for its sensual
experience. But what happens on the inside cannot be grasped from outside.
Only fleeting, extremely brief visual indications such as logos or icons provide
information to those in the savvy.

The prerequisite of legibility of these structures is not the specific place, specific
neighbourhood, specific form and its sensual experience, but the perception
of advertising in highly frequented mass media and promotional material. It
renders the brief information of signals decypherable, whose aesthetic and se-
mantic potential otherwise loses its momentum in the orientation to the spe-
cific goal. It is thus not identities, certain territories, squares, places and local
interrelationships that are legible, but functions conveyed by logos and signs.
The decisive sensual access consists of a complex process of sign reading. w10
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U. Retreat

There is currently no global claim on the design of sensual experience, as raised by
modern designs of the 1920s or 1950s at least for the optical layout of the then
planned urban landscapes. In the development and design of today’s agglom-
erations no aesthetic level is anticipated beyond the size of individual plots,
functional buildings or housing developments. The planning procedures and
players who could introduce this subject are still missing.

As far as the eye is concerned, | called the consequence privatization of the gaze. It
stands for the reduction and relativization of the demands on the sightliness
of the environment outside the area considered one’s “own"” and outside the
interiors of the worlds of experience and shopping. It corresponds to a—possi-
bly not voluntary—indifference towards the visually ascertainable characteris-
tics of the wider environment.

There is an acoustic equivalent to this kind of aesthetic retreat that can be under-
stood as privatization of the acoustic environment. It consists of closing off the

ears from the surrounding sounds and replacing them with a self-selected and

portable audio-environment. The radio fulfilled this function to a certain
extent, the walkman encapsulated the single listeners more effectively, ipods
optimize the experience of amdual acoustic b@The
above-mentioned experience of driving may be understood as a tactile variant
of this development as well as other forms of movement, for which whatever

(urban) landscape can function as haptically experienced support and resist-

ance for athletic exercises.

Peter Sloterdijk proposed an accurate image for the spatial state, even for the
state of today’s society, that challenges “society”: the image of “foams”.
Foams consist of cells that are contiguous, but closed against each other:
“Integrity can no longer be thought of as something to be gained by devotion
to a charitable, embracing figure, but only as a personal contribution of an

See Bull, Michael:
i-Pod culture:

Turning out the City
p-171

B 10 Thatalso has a certain, albeit quickly exhausted aesthetic appeal. It is exhausted because of the limited op-
tions for action in this situation.



organism that actively provides for its delimitation from the environment. The
way is thus paved for the thought that life is not so much determined by
opening and participation in the whole than by self closure and selective
participation refusal. The major part of the co-world is poison for the organism
or meaningless background—it therefore esconces itself in a zone of strictly
selected things and signals (...).” w11

Isit a joyfully selected retreat in the own attractive environment, in the private
audio-environment, on one’s own body, by which social and public demands
on the sensual quality of the environment are readily relinquished? With this
question it becomes clear that an influence of the (an)aesthetic moments of
today’s cities is by no means only a design problem. The wish to work on the
(an)aesthetic aspects of urban development in the sense of a general, public
interest requires an approach of another kind that must consider the relation-
ship of sensuality, aesthetics and the public.

UL Aesthetics

The object of aesthetics is what a society in its critical discourses is prepared to
perceive and thematize at a specific point in time. w12 Perception is a form of
sensual attention that not only includes the communication of the perceived,
but is also related to practices that can be understood as symbolic or imagi-
nary acquisitions. These are perceptions which are bestowed with a more or
less intensive attention and find their expression and portrayal in different
media. What escapes a thus understood perception is not a subject of public
negotiation, not an object of a socialized “concern” and scrupulousness.

A conclusion from the above outlined structures is that not only the ear and the
sense of touch, but also the eye do not play a substantial role in the current
crucial discourses on design. Sensual qualities, whether relating to the eye, ear
or the senses of smell or taste are not critical in the design of today’s agglom-
erations, barring single outstanding objects suitable as landmarks, or indi-
vidual and self-contained enclaves.

How do we arrive at the declassed or private sphere-focused eye, the disregarded
or selected tone-exposed ear, the sense of touch focused on driving in poorly
communicated contact with the (public) space? One thing is for sure: the
structural features of today’s agglomerations do not promote this contact. The
specialization and separation of functions, the dependency of technically advan-
ced means of transport and networks, the necessary automobile mobility and
the blatant lack of public space lead to a reduction and canalization of sensual
possibilities. Reflecting the sensuality of the city in a not only individual sense
means considering the aesthetic potential of (public) space under the conditions
of the spatial sequence of new technologies and global economic relations.

B 11 Sloterdijk, Peter: Sphdren Ill: Schdume. Frankfurt a.M.: Suhrkamp, 2004, p. 195

B 12 Seealsointroduction to Hauser, Susanne; Kamleithner, Christa: Asthetik der Agglomeration (= Zwischenstadt
8). Wuppertal: Moller und Busmann, 2006, pp. 8ff






UIL. The Surban® city centre

Public space and its aesthetically pleasing design are currently in demand. Above
all, however, the interest relates to old and newly planned inner cities, which
here should receive our attention first. The reason for the current discussions
is the fact that there have been radical changes in the use and thus the sensual
qualities of public spaces (not only in European cities).

Whereas up to the 1960s the inner city public space even in the wealthier countries
offered scope for a wide range of activities necessary for the urban life, that is
hardly the case today. Not only in Europe activities on streets are being
reduced—apart from their use for traffic; they are removed from the inner
cities or relocated to inner city privat(ized)e spaces. Public space—that means 13
problem-free general accessibility of streets and squares—is disappearing due
to privatization and surveillance; a controversial development in particular, as
streets and squares can also be places of political encounter and discussion.
Some public spaces are simply unusable and poorly designed. From an aes-
thetic perspective it strikes us that as a consequence of all these developments
the experience of the dense, crowded and fascinating “urban” city no longer
materializes.

The parties involved and interested in public space have different and in part
conflicting motives: local councils attempt to counter the barren ambience of
the inner cities, meanwhile given over to office complexes and shopping
centres; economic interests result on the one hand in demands for privatiza-
tion and control, on the other hand they demand a carefree atmosphere in
public shopping streets. Citizens claim the public and uncontrolled space;
architects and artists, city and landscape planners see the empty public space
as their task. w13

From an aesthetic point of view, the most expedient description of public space in
the city centre is based on its general accessibility of streets and squares. w14
This is the precondition of the highly esteemed and today often missed
“urban” qualities in the old city centre traditionally offering for many func-
tions. The possible experience here is all the more interesting, the denser the
network of public streets and squares has been woven. They link different
places and enable, with high density and possible pedestrianization, random
and unintentional uses.

This concept envisages the public space as a space in which communication,

interaction, appropriation, playful self-portrayal or goal-oriented action are

possible, albeit not necessary.It reacts, with reference to olderimages of

See Aural Architecture
(social spatiality),

p-111—115

B 13 Anon-representative selection: See e.g. on more recent designs: Topos 61, Urban Space, 2007; on social sci-
ence aspects: Gestring, Norbert u.a. (publ.): Jahrbuch Stadtregion 2002. Schwerpunkt: Die sichere Stadt. Opladen:
Leske + Budrich, 2003; zu kiinstlerischen Positionen: Shake, Simon (ed.), In the Place of the Public Sphere? Berlin:
b_books, 2005

M 1Y This characteristic describes the public space in the urban planning and legal senses, also the generally accessi-
ble space in the agrarian landscape. There are different concepts of the public. The most prominent—indispensable
in democracies—includes public as an intensive field of communication and interaction with a clear focus, certain
players, themes, interests and actions, with certain meeting places, forms of publication and their own organiza-
tional structures. Aesthetically this concept is of less significance than the one discussed here, but of course not

politically.
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urbanity in the city, with a counterdraft to the changes that have taken place
in the last few years in the streets and squares of the old city.

Also from this perspective it stands to reason that we should rethink the sensual
qualities of urban space. If cities are not to become further impoverished at
their most prominent places, the emphasis on aesthetic demands on public
space in the old inner cities is a necessary consequence. Basically, it is a matter
of retrieving the delegation of sensual experiences from the meanwhile
privatized adventure-park, the privatization and limitation of sensual experi-
ence from the “un-mediated” environment to the public space—and a matter
of extending the aesthetic demands beyond the eye to the ear and the so-
called lower senses.

UIll. Public sphere and urbanised landscape

The extension of aesthetic demands on public space is not only an aim for inner
cities, but also for the vast areas of the urbanized landscape. In order to relate
sensuality, aesthetics and the public realm to each other aside from the old
city centres, the restrictive effects of today’s transportation systems and the
typical aesthetic limitations brought by the structure of “stims” and “dross”
must first of all be recognized: aesthetic and symbolic surpluses currently do
not occur here, but they are also possible.

One approach is a new definition of the goals for the planning, design and devel-
opment of urban landscapes in respect to their sensual, optical, acoustic and
other sensual qualities.

Suggestions have been made »15: one of the goals would be to increase the
permeability of space and promote its accessibility. Public footpaths can
undoubtedly break some of the insular large structures of the urbanized
landscape up. Different speeds are also possible in the citta diffusa: the
deceleration of not all, but some paths, could support this. The invisibility and
inaudibility of intermediate may give way to a “sensual” perception, which is

not restricted to roads, paths and squares but also includes the perception of

what happens in their environment. Perceptive pleasure and sensual abun-
dance, sensual presence, the enjoyment of taking precisely this path and
staying precisely in these squares are useable criteria that concern the eye, the
ear, the sense of smell and the sense of touch. Specific concepts are without
doubt “subjective”, but also negotiable. Above all this is an issue about places
which can invite us to unspecific sojourns, about allowing them to remain and

creating them anew. m

B 15 Hauser, Susanne; Kamleithner, Christa: Asthetik der Agglomeration (= Zwischenstadt 8). Wuppertal: Muller und
Busmann, 2006, pp.138ff; pp. 204ff
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» The musician and installation artist Thomas Ankersmit is composing and
improuising with the sasophone, computer and synthesizer. As a musician,
he plays on the abstract extremes of his instrument, whereas his spatial
installations focus on the properties of particular acoustics and frequen-
ries like infrasound. Ankersmit is currently developing an installation which
functions similarto a technical echo-chamber: a small room with a low
ceiling and a very lang reverberation time, more like a church. We talked
ahout the difference between his performances and his installations.

As a musician, you have background in improvised minimal music. How did you
get the idea to combine a spatial setting with your playing?

| started relatively late to play music as a professional, but in relation to that, | got
very soon interested in the musical and psychological aspects of producing
sounds in a space. | was studying at the Rietveld Academy in Amsterdam;
there was this glass cube with an incredibly long reverberation time, where
you could lock yourself in to play. In such a space it is no longer a matter of
cause and effect, but playing music is at that point more like a chain of events
and motions that multiply themselves and smear out time. Once, | had a
rather strange experience in there: | had gone for circular breathing, so there
was an incredible buzzing sound everywhere—all these harmonics and over-
tones circling around, a continuous complex stream of sound that got pumped
into the room over and over again. At some point the sound stopped—I had
forgotten to breathe. | had simply just been listening.

At that point the subject-object-relations becomes blurred, since it is no longer
clear, who is acting and who is acted upon. The space, the reverb, the sonic
object, your play—how do these things relate to each other?

Echo and reverb create a temporal bridge. It allows you to act, to step away from
your action and to observe the result. And maybe place another action on top
of that. That's why the term “sonic objects” doesn’t appeal to me. For me,
sound is just air set in motion, depending on the acoustics of a space, depend-
ing whether the air resonates for a longer or shorter period of time.



You are referring to your spatial installations as being more space-based than
time-based. Is that link to time the reason why you refer to music as being
“more abstract” than the installations?

No, that’s another story. Most of the musicians within the particular experimental
improvisation scene that I'm part of don’t think about playing in terms of
emotions or meanings. It is simply about the pleasure of listening, of shaping
sounds, of forming things, of following things . . . of tension and release, or
complexity and transparency.

You talk about abstraction and pleasure at the same time . . . | fnd it difcult to

think about a musical concept that doesn’t involve emotions. 139
Maybe this is mainly to make a distinction towards popular music. Popsongs

always have a clear emotional message: uplifting, angry, sad, or whatever.

These things have very much stamped on our perception. You immediately

recognize a sad song from an uplifting song as if somebody was pushing an

emotional button. In relation to that my improvisations are emotionally

unspecific. They don’t say something about things external to themselves.

If | walked through one of your installations—what about the sensual experi-
ence, then?

The spatial works are again more about meaning and less about sonic pleasure.
One example: several years ago, | made an installation with infrasonic pure
waves. Those frequencies are inaudible, but were played very intensely. As you
entered the space, you didn’t even know which of your senses was spoken to,
because the only thing you felt in the beginning were the slight changes of air
pressure. Actually, the waves modulated any signal that happened in the
room: The sound of your footsteps gradually dissipated, your voice sounded
different, because the sonic waves of your voice and footsteps were colliding
with the very powerful infrasonic waves and they modulated each other. But
you could only notice that once you were speaking or moving about.

Your interest in space was generated on one hand through perceptual by-prod-
ucts of sounds in space, on the other hand you refer to concept artists like
early Dan Graham and Bruce Naumann. What about the triggers in everyday
life?

Often, I walk around on the street, listening to my footsteps. The sound you set in
motion is almost intimately attached to your body. Here in Berlin, there are
several streets with underground parking garages with a concrete tunnel
leading to the basement. As you pass by, all of a sudden the sound of your
footsteps is located elsewhere—because these concrete spaces are extremely
reflective. So there is a very lively reverb coming back—like a kind of “off-
stage-signal”. That is an almost shocking moment of feeling something of
yourself projected into space and it immediately comes back.JI've always been
fascinated with those fields of sonic information without boundaries, where
the environment changes radically from one step to another, because you are

See sonic effect
“cut” by Amphoux/
Chelkoff, in this
volume
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inside or outside the reflection field.) It is almost like an immaterial architec-

ture.You don’t open a door and then close the door behind you and then the
acoustic environment changes, but there are all these invisible barriers that

you pass through, and sometimes, especially in an urban environment, they
can be very abrupt.

Would you ever be interested to work on the spatial framework like an architect?

That's what my echo-chamber-installation does. It doesn’t produce any sonic
information whatsoever. It is simply an architectural arrangement with a
particular acoustic character.

That's a sculpture—it has no function.

I don't think about sound in functional environments very much. My work is very
un-useful. It generally exists in a white-cube environment that isn't directly
related to city life.

The gap between sound and architecture seems to be difcult to bridge although
space is an essential condition for the production of sound.

Buildings essentially reflect sound—and they cover it. There is basically never a
dialogue between the nature of the building and the nature of the sound
placed inside it. Artworks of sound are often just “injections” into a building,
regardless of what the building might do to it. Do you think there is an undis-
covered potential here? m
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Nothing is said about ordinary noises or trivial sounds
considered neither disturbing nor musical
J.-F. Augoyard

» Theinuention of the concept of sonic effect

Origins and history

Jean-Frangois Augoyard first developed the concept of sonic effect in the early
eighties. w1 The area of research he initiated aimed to found a social anthro-
pology of sound that would escape the domination of the discourse of discom-
fort and nuisance as well as that of the aestheticization of noise. But the exist-
ing tools for studying this new area, which emphasized urban and ordinary
situations, quickly proved insufficient. In terms of quantitative approaches, the
traditional tools of acoustic metrology developed rapidly with the progress in
digital techniques of sound recording and information processing, but these
tools do not deal with ordinary open spaces or the human relationship with
the sound environment. In terms of qualitative approaches, various attempts
have been made and are beginning to give rise to multidisciplinary observa-
tion methods, but the concepts developed by major authors such as Pierre
Schaeffer and Murray Shafer still fall short in relation to the ambitions of the
project. “The concept of the soundscape seems too broad and blurred, while
the sound object seems too elementary . . . to allow us to work comfortably
both at the scale of everyday behaviour and at the scale of architectural and
urban spaces. To use a linguistic analogy, the soundscape corresponds to
the whole structure of a text, while the sound object corresponds to the first
level of composition: words and syntagmas. We are short of descriptive tools
to work at an intermediary level, that of sentence grammar or—to leave the
linguistic comparison—the level of a code defining possible configurations
between the three terms to consider in our observation: acoustical sources, in-
habited space, and the linked pair of sound perception and sound action.” w2

These three terms led to the first definition of the concept of the sonic effect, with
which Jean-Frangois Augoyard inspired the members of his multidisciplinary
team for over ten years: this concept connotes relativity physics, social inter-
action and electro-acoustic manipulation; it makes possible to integrate three
fields of observation that are usually kept separate—sound data, sound action
and sound perception—and it retrieves two dimensions back into the analysis

M 1 The Doppler effect and the Larsen effect had already been identified.

B 2 J.-F. Augoyard, “Introduction”, in Jean-Frangois Augoyard and Henry Torgue (eds.), Sonic Experience: A Guide to
Everyday Sounds (McGill-Queen’s University Press, 2006), 7.



that are almost always excluded from studies: the relationship to the context
or situation, and the imaginary or affective dimension of the perceiving
subject.

The deployment of the concept: the use of a repertoire

A period followed when each research project was an opportunity to name new

effects. The list quickly grew, providing the members of the cresson team w3
with a powerful tool for describing and conceiving the ordinary sound environ-
ment. Researchers from disciplines considered antithetical developed a
common sound culture—and the desire to share gave rise to the collective
formalization of a true repertoire. w4 Engineers, architects, urban planners,
sociologists, philosophers, geographers and musicologists patiently worked
with the sonic effects that had been identified over the years by various
members of the group, drawing on such different materials as excerpts of
interviews collected in public or domestic space, observations on architecture
and urban planning, and various works describing the acoustics of the built
environment. The compilation of this repertoire was above all an opportunity
to systematize the cross-references among the definitions.

Between the physical meaning (the “effect” as a fact whose occurrence does not

refer directly to a cause that produced it) and the common meaning (the
“effect” as a surplus of feeling that may arise not only in situations involving
spectacle but also in ordinary sound experience), the operative rule was to
span six different disciplines and to base the pertinence of the effect on its
capacity to deploy various connotations in all these fields of reference: physi-
cal and applied acoustics, architecture and urban planning, the psychology
and physiology of perception, sociology and everyday culture, musical and
electro-acoustic aesthetics, and textual and media expression.

Derivations of the concept

Before describing the typology of sonic effects and giving a few examples, we

should mention that in the following decade, this repertoire of sonic effects
became the source of other conceptual orientations that made it possible to
respond to other aspects of analysis or conception of urban sound environ-
ments. w5

One such example is the repertoire of qualitative criteria, an analytical tool devel-

L3

oped through research on the sound identity of public spaces. The “fractal”
structure of this repertoire bases the distinction between three types of

3 cresson stands for “centre de recherche sur I'espace sonore et I'environnement urbain”, “The Sound Space and
Urban Environment Research Centre”, a research laboratory reporting to France’s Architecture and Heritage Direc-
torate (DAP), and located at the Graduate School of Architecture in Grenoble (Ensag).

Y J.-F. Augoyard and H. Torgue (eds.), op.cit.

5 The French Publication has been translated to Italian and English: Jean-Frangois Augoyard and Henry Torgue
(eds.): Répertoire des effets sonores. Marseille, Ed Parenthéses, 1995; Jean-Frangois Augoyard and Henry Torgue
(eds.): Repertorio degli effetti sonori (Lucca: Libreria Musicale Italiana, 2003); Jean-Frangois Augoyard and Henry
Torgue (eds.): Sonic Experience: A Guide to Everyday Sounds (Montreal and Kingston/London/Ithaca: McGill-Queen'’s
University Press, 2006).

et}
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criteria (criteria of quality, of qualification and of qualitativity) on the distinc-
tion between three concepts that French and other languages have difficulty
differentiating clearly: environment, milieu and landscape. &

Another such example is the distinction between form, formant and formality, w?
which was developed through research on ambiences in public urban spaces in
order to reinforce a multisensorial and contextualized approach to architec-
ture. “Form” and the arrangement of space are explored according to “form-
ants” that describe the potentialities of perceptible variations in the ambient
flux (light, sound, air, heat) and in the “formalities” this flux brings into play
through public use.

One of the latest conceptual orientations began in the 2000s. It took these various
tools from the analysis and conception of sound spaces to the multisensorial
analysis and conception of architectural and urban ambiances. While they
originated in studies of sound, the above-mentioned concepts have become
tools that may be pertinent for other sensory modalities. The effect may not
only be auditory, but also visual or olfactory. At the same time, the concept of
the sonic effect became established in relation to other concepts such as
pattern or figure, which can themselves potentially describe perceptible
phenomena occurring according to different sensory modalities. w8

Our purpose here is not to describe all these theoretical contributions and the
methodological tools that made them possible. A recent book summarizes the
main theses of some dozen authors and the discussions within our team. w3

Typoloey of sonic effects

Five categories of effects have been defined and are shown in the table below.
Elementary effects, such as filtration, resonance and reverberation, concern
the sound material itself (pitch, intensity, timbre, attack, duration, decay and
the shape of the signal), that is, the mode of propagation of the sound; they
thus all belong to acoustical knowledge and are quantifiable. Compuosition
effects, such as masking and cut out, concern more complex sound arrange-
ments in which the synchronic and diachronic dimensions are determining (a
partial physical evaluation of at least one of their components is still possible).
Mnemo-perceptual effects are related to the mnesic organization of
individuals in a concrete perceptual situation (whether these involve rema-
nence, the metabolic effect or ubiquity, culture and sociability are an integral
part of them). Psychomuotaoric effects, such as chain, niche and attraction,
imply the existence of a sound action, or at least a minimal movement, on the

¥ B The “cartography” of the 8o resulting criteria, with their meticulous, referenced definitions, constitutes a second
set of operative semantic information from the point of view of analysis as well as for the definition of issues in
architecture and planning. P. Amphoux, L’identité sonore des villes européennes, methodological guide for town
managers, sound technicians and researchers in the social sciences (cresson/irec, irec report no. 117, DA-EPFL,
Lausanne, Nov. 93, 2 volumes: Techniques d’enquéte, vol. 1, 50 p.; Répertoire de concepts, vol. 2, 42 p.).

W P G.Chelkoff, L'urbanité des sens—Perceptions et conception des espaces publics, doctoral thesis in urban planning,
Grenoble, 1996.

¥ B Foracomprehensive overview of this research, see the cresson web site: www.cresson.archi.fr

» 9 P. Amphoux, J.-P. Thibaud and G. Chelkoff (eds.), Ambiances en débats (Grenoble: Editions A la Croisée, 2004).



part of the listener, or the interaction of perception and motor function.
semantic effects, such as imitation and sharawadji, rely on the difference in
meaning between the sound context and the emerging signification: decon-
textualization is always implied, whether it involves the anxiety of the unfore-
seen, humour, conscious play or the addition of aesthetic value. These types
are not mutually exclusive: one effect usually belongs to several categories; it
is simply classified in the one that seems dominant.

In each category, certain effects are identified as major because they are recurrent
in very diverse situations or in research, and others may be described as minor
because they occur in more specific contexts.

145

Typological Table of Sonic Effects

Elementary Composition Mnemo- Psychomotor Semantic
efects efects perceptual efects efects
efects

Colouring Accelerando Attraction Digression

Delay Blurring Anticipation Chain Dilation

Distortion Coupling Asyndeton Deburau Envelopment

Dullness Cocktail Desynchronization

Echo Crescendo Delocalization Incursion Narrowing
Crossfade Erasure Intrusion Perdition

Flutterecho Decrescendo Hyperlocalization Lombard Quotation

Haas Doppler Immersion m Repetition

i

Drone Metabolic Parentheses Sharawadji
@ Emergence Phonomnesis Phonotonie Suspension

Remanence Repulsion

Mixing Synecdoche Synchronization
Rallentando

Release Wall

Reprise

Telephone

Even without consulting the definitions, readers will grasp the richness and

descriptive power this vocabulary offers. They will also understand that it is
devoid of value judgments: an effect is neither good nor bad in itself. The four
examples below will perhaps also give them a sense of how this vocabulary
can be used as a conceptual tool. It should be noted that these examples are
only summaries of encyclopedia-style articles that are originally some twenty
pages in length. Thus they do not cover the cross-disciplinary dimension; the
empbhasis here is on the formal definition, the statement of a particular char-
acteristic of the effect, and its meaning from the point of view of architecture
and urban planning.

Reverheration
Oefinition

A propagation effect in which a sound continues after the cessation of its emission.
Reverberation has been thoroughly studied in room acoustics since C.W. Sabine
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provided the first mathematical formula for calculating it. w10 It is a phenom-
enon that is almost inevitable in ordinary constructed spaces; we can speak of
an effect only when listeners become aware of the fact that the sound they are
hearing has undergone significant transformation. This may be the case in very
different situations: when one passes from a direct sound field to a reverber-
ated field or from a “dry” space to a reverberant space, when the reverberating
potential of a place is awakened by a sound or a group of sounds when an
individual or collective manifestation uses the effect more or less consciously.

A sound that lasts and repeats

The longer the duration of the reflection of the sound, the clearer the effect is. It is
often the expression of a certain solemnity or monumentality, because signifi-
cant reverberation corresponds to large volumes (churches, courthouses, train
stations). Through its architectural representations, reverberation is thus
frequently associated with the expression of power in its various forms (reli-
gion, justice, knowledge). And in sound culture or musical culture, reverbera-
tion is the sign of a good marriage between a musical performance and a
place. Gregorian chant, for example, uses the long reverberation effect in
abbeys to produce what may be called a virtual polyphony.

In addition, the more distinct the feeling of the return (reflection) of sound, the
clearer the effect is. w11 This feeling, which is omnipresent in everyday prac-
tices in space (stairwells, subway corridors, shopping malls, large halls, etc.),
may arise in all kinds of ordinary situations, in at least three main registers:

— the perception of a presence nearby, associated with a modification of the
reverberated field (in particular, with the return of the first reflections); the
minute variations in reverberations that enable visually impaired people to
orient themselves, to sense that they are approaching a wall from hearing the
return of their own sounds or the tapping of their cane;

- the feeling of collectivity, associated with the spatial characteristics of places of
major ritual, religious or media gatherings (cathedrals, grottos or other sacred
places, but also train stations, department stores, stadiums); if the reverbera-
tion there is significant (since it literally signs the identity of the place), the
intelligibility of messages frequently becomes difficult. An excess of the effect
can create a kind of “sonic fog” and lead, paradoxically, to a world without
signification;

— the propensity to adopt a narcissistic attitude in situations of individual sound
production: the average listener, for example, tends to sing or whistle in the

B 10 We know that reflections of the sound against the surfaces of the surrounding space are added to the direct
signal. The longer these reflections conserve their energy, the longer the reverberation. Sabine published his
famous article ,Reverberation" in 1900.

B 11 Etymologically, the term comes from the Latin word reverberare, meaning “to strike back, to reflect,” and in
everyday language, people often use the word “echo” for reverberation (however, in acoustics, the two concepts
are clearly distinguished). From the point of view of perception, the effect is directly related to the resonance of the
physical space, to which the sound gives perceptible scale (it is often associated with the effects of dilation and nar-
rowing). From a psychosocial point of view, finally, it may occur that the sound reflects back to its double an image
of the self or the collectivity.



shower and to spontaneously value the sound reverberation in places, more
or less consciously taking pleasure in the amplification and prolongation of
his or her own sounds; certain urban spaces are “flattering” from this point of
view, encouraging sound behaviour that seeks the return of the sound to the
self.

Architecture and urban planning

The reverberation of a place is conditioned on very different scales by urban forms
(courtyards, squares) and architectural forms (rooms, halls), as well as by
reflective or absorbent materials.

On a large scale, the use of inorganic materials such as stone and concrete in
urban design (for example, in large housing complexes) has created particu-
larly strong reverberation effects that are difficult to correct, and that resi-
dents sometimes complain about but as often exploit (games, speaking,
shouting, calling).

On a smaller scale and in older urban configurations, it has been shown that the
emergence of the effect is more localized w12: the strength of the first reflec-
tions is more decisive, and then the variation of the reverberations in a path
creates an effect in what we have called “passages of variable resonance.” w13

On the architectural scale, the design of large enclosed spaces, which are becom-
ing more common as a result of large-span techniques and the use of glass,
often produces unanticipated reverberation effects in places far removed from
being sacred or solemn. During a research project on major subterranean
spaces, ' it was shown, for example, that the reverberation effect in a place
could be striking and uplifting for visitors (for example, in the guided tours of
the pyramid of the Louvre), but very poorly viewed by people working there.

A localized correction strategy should be developed to provide opportunities for
“noise relief” and to facilitate interaction at strategic points (ticket or informa-
tion booths, etc.). The differential treatment (absorbent or reflective) of
sub-spaces is thus required; differences in use within a space would be indi-
cated through sound. There are many strategies for designing such effects;
they deserve an approach that is attentive to the context and that seeks to
differentiate sub-spaces rather than “standardizing” an ideal duration of
reverberation in everyday spaces.

Cut Out

Definition

An effect in which a fully perceptible break takes place in a sound continuum. It
affects the composition or organization of the sound material and is associ-

ated with a sharp change in ambience.

B 12 Seel.P.Odion, G. Chelkoff and J.-F Augoyard, Testologie des effets sonores, cresson report, Grenoble, 1995.

¥

13 See G. Chelkoff et al., Prototypes sonores architecturaux, cresson report, Grenoble, 2003.

B 14 SeeG. Chelkoff and J.P. Thibaud, Une approche écologique des espaces souterrains, cresson report, 1997.

1
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In its most elementary form, the cut out effect involves a sudden drop in intensity.
But the effect may also be associated with an abrupt change in the spectral
envelope or a modification of reverberation.

Structuring of space—time and perceptual reframing

The cut out effect plays a fundamental role in the perceptual structuring of time,
which it divides up, and of sonic space, which it delimits. It thus allows us to
differentiate spatio-temporal sequences in the sound environment. These
breaks, insofar as they have an effect, also tend to "reframe” attention, and
even to modify, if only for an instant, the listener’s behaviour. This is therefore
a major mode of sound articulation, one that contrasts with articulation of the
crossfade type. Thus the cut out effect is a privileged tool for countering the
trend towards the homogenization of sensory input deplored by so many
authors, and for rediscovering the meaning of what Gillo Dorfles called “lost
intervals.” w15

In terms of perception, the subject’s activity and the listening context can either
attenuate or amplify the subjective interpretation of contrasts. For example,
the feeling of silence that follows a drop in intensity takes on great importance
over action and hearing: on the one hand, these moments create a pause—an
“interval”—that is necessary for the emergence of meaning; on the other
hand, they lead to a refinement of listening or a reinforcement of attention to
sounds that were previously not very audible. That is why the cut out effect is
also a composition tool that is widely used in different art forms (music,
poetry, rhetoric), a tool that enhances sound events and spaces and constructs
the narrativity of the work. But the effect is also pertinent for describing
situations of ordinary practices: an accident interrupts a conversation, a glass
breaks and suspends the din in the room, the ventilation stops and everyone
falls silent; the listener is suspended, interrupts his or her task, changes
posture or behaviour.

Architecture and urban planning

The cut out effect most often occurs when sound sources are moving or when the
listener changes place. The diversity of sound emissions, architectural forms,
and floor, wall and ceiling covering materials, the nature of the spatial configu-
rations and the relative mobility of the sources and users are factors in the
emergence of the effect. The effect is thus more likely to occur where the
space is compact or in older urban configurations where there are numerous
angles and zigzags. It allows someone crossing the city to perceive virtual
boundaries, “sound doors” marking differences in ambience between different
public spaces or between public spaces and private spaces. The cut out effect
thus influences the memory of movement in public or domestic space. Itis a
tool for differentiating sound spaces and for awakening attention or reconfig-
uring uses.

» 15 Gillo Dorfles, Lintervallo perduto (Torino: Einaudi, 1980).



There are interesting possibilities for architects and planners in the use of subtle
but perceptible modulations of this effect: creation of zigzags or angles
limiting sound propagation, use of an absorbent sound lock to create a separa-
tion, strategic positioning of sound sources, differential work on ground
surfaces. While modern architecture and urban planning have developed the
fundamentally visual idea of a fluid, transparent space, and in doing so have
generated an increasingly homogeneous and continuous sound space, ways
must be reinvented to describe and articulate sound entities and spatial
entities. At issue is the relationship between sonic boundaries and visual
boundaries; they can be designed jointly or separately. The sound door is not
necessarily visible. 4

Metaholic Effect

Definition

A perceptual effect describing the unstable and changing relations between the
elements of a sound ensemble. Derived from "metabole”, a figure of classical
rhetoric, the metabolic effect allows the perceiving subject to transpose in any
order the elementary components of a sound totality that is in perpetual
transition. The metabolic effect is to time what ubiquity is to space.

Onthe permanence of sound variations

In Ancient Greek, the word metabolos means "something that is constantly chang-
ing—something that is in metamorphosis.” The change involved affects the
relationship of the elements that make up the sound environment—here the
addition, superimposition and fluctuation of multiple sources heard simultane-
ously; from this composite ensemble emerge different sounds, alternating,
combining and transforming endlessly. The distinction between figure and
ground is no longer operative. No single sound clearly dominates the composi-
tion. We reach the following paradox: the perception of the ensemble con-
fuses our capacity to distinguish the elements, while at the same time any
effort to discern them causes us to lose the very possibility of an overall
perception of the ensemble. Metastability of sound variations and the ability
to distinguish parts of it are the two main dimensions of the metabolic effect.

Many sound environments provide a metabolic structure in this sense: the arche-
typal example is the marketplace: different nearby sounds (a voice, an impact,
another voice, footsteps, a vehicle, etc.) are continually emerging and disap-
pearing into a constantly shifting sound background. But for the metabolic
effect to occur, the tension between the perception of the whole and that of
the parts has to be such that it places the listener in a situation of aesthetic
perception, or at least perceptual questioning.

In music, the metabolic effect occurs in orchestral compositions in which it is
difficult to distinguish the components since they are so mixed and mingled
together. The melodic or rhythmic structure draws the listener into this
perceptual metastability that is so characteristic of the metabolic effect.
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In everyday culture, humans model their own metabolic sound milieus, which the
urban hum (the constant sound background associated in particular with auto-
mobile traffic) often tends to obliterate: in public space, the metabolic effect
of the voice provides a clear illustration of this, as in the case of the market-
place. More generally, in situations of collective communication, individuals
try to stand out against the sound context, while being themselves producers
of the ensemble they are struggling against. This competitive interplay be-
tween sound productions can be a shifter in this effect: it reflects a modality
of coproduction of the sound milieu, which may be seen as emanating from
the collectivity. w1E This is one of the sound paradigms of public space.

This effect is indicative of a relative equilibrium between sound sources, their
nature and their dynamics. The probability of its occurrence is increased, from
a physical point of view, by variations in timbre, pitch, intensity, rhythm and
localization; that is, by the diversity of the functions and activities present. A
consequence for urban planning is that while architectural and urban design
configurations play a determining role in the localization of sound sources and
the dissemination of sounds, the time of day should also be taken into ac-
count: the same public space can seem metabolic at certain times but not at
others.

In an enclosed milieu, the propagative qualities of the space, which influence the
attack and decay of the sounds emitted, can favour or impede the emergence
of the effect: in equilibrium, the environment will become metabolic; in the
case of strong reverberation, it will shift into a kind of fusion. In an open
milieu, the variation in the distances of the sound sources, if they are rather
close, favours the perception of the effect, immersing the listener in a milieu
made up of fluctuations in the emergence of sounds. This can also be the case
in situations where the variation in the distances is greater, insofar as the
sounds from farthest away become less distinct as a result of the blurring
effect of distance on high pitches. On the other hand, listening from an
elevated place “equalizes,” relatively, the frequency of the sound and makes it
more difficult to distinguish isolated sound forms. It is all a question of equilib-
rium. As well, this effect, which is usually widely experienced in an urban
milieu, can also occur in certain natural or landscaped spaces.

Ubiguity

Definition

An effect related to the spatio-temporal conditions of sound propagation and
marked by the difficulty or impossibility of localizing a sound source. In the
major variant of this effect, the sound seems to come from everywhere and
nowhere at the same time. In its minor variant, it seems to come from a single
source and many sources at the same time.

B 1B Ontheidea of the coproduction of public sound spaces and the ripple and empathy effects related to it, see G.
Chelkoff, Entendre les espaces publics, cresson report, Grenoble, 1988.



Between material and effect

Ubiquity can best be evoked by giving examples of sounds: sound is by nature
diffuse, unstable and omnidirectional, while ubiquity cannot be seen; it
manifests itself through other sensory channels, the predominant one of
which seems to be hearing. God cannot be seen; we can only hear his voice.

There is thus a fundamental, intrinsic link between sound and ubiquity. Any sound
background, whether it be the urban hum, the purr of a motor in a reverberant
room or the bodily sounds of an organism, can be described as a ubiquitous
sound, one that comes from everywhere and nowhere. Yet these sounds do
not produce an effect; the sound material itself is ubiquitous, but there is no
ubiquity effect. For the ubiquity effect to occur, the source of the sound must
defy identification, at least for a moment. A background sound will only pro-
duce an ubiquity effect at the moment of its emergence, either because the
listener is suddenly confronted with it (the arrival of a stranger in a city) or
because we perceive the onset of an emerging sound (the start of a machine in
a workshop). The effect is thus based on the paradoxical perception of a sound
that we cannot locate, but that we know is localized. The sound of the sea, for
instance, is ubiquitous, but since we know that there is not a localizable
source, it does not produce a ubiquity effect.

Space and power

Two major dimensions thus form the basis of the ubiquity effect: space and power.
The first refers to the richness of the representations that can be created in
architecture and urban planning: the formal diversity of urban spaces and
architectural volumes, the diversity of screens that act as both mask and
reflection, the structure-borne transmission of many impact noises or vibra-
tions, as well as the differential mobility of a great many sound sources that
favour the emergence of the effect.

As for the relationship between power and the ubiquity effect, power refers to the
richness of representations in the sociology of everyday life, the media and
the arts (music, theatre and cinema):

— the gratuitous, ludic power of games of vertigo and simulacrum (often accom-
panied by shouting);

— the concrete, pragmatic power of hunting with hounds (beating the bushes),
the buzz of modern media or myth in oral societies;

— theinformative or ,disinformative" power of the media in democratic or totali-
tarian regimes;

— the aesthetic power of pleasure orillusion, drawn both from traditional
techniques of multiplication of sound sources (the distribution of actors in a
space, or more simply, carnivalesque or festive ubiquity) and from the new
technologies for producing or synthesizing sound (signal processing, manipu-
lation of rotating sounds, use of increased numbers of loudspeakers, etc.).
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Since it produces anxiety, we usually seek to prevent the emergence of the ubig-
uity effect. Architects, however, have often exploited it:

— either for explicit purposes of control, such as the transformation of a panopti-
coninto a “panaudible” as well: the architecture of prisons and the penal world
in general is an obvious example; also, Leibniz’s description of a “palace of
marvels”; wl#

— ormore implicitly, to express a symbolic power by making any space of
spectacle an awe-inspiring space: in sacred architecture, this is the function of
the organ, the choirs and the voice of the preacher w18; in institutional archi-
tecture (especially in the great reverberant spaces of neoclassical architecture,
amphitheatres, courthouses, etc.) it is that of the voices of jury members
(sometimes invisible from the hall); in the world of drama, we can find it in
theatres with a central stage, in ancient theatres (such as Epidaurus) or large
stadiums.

This is the case, in varying degrees, for all sites of power and representation. In
addition to reverberation, they draw freely on the ubiquity effect. In practice,
though, a hall in which sound sources cannot be located is a failure.

We can expect such a criterion to be extended to the design of urban space and to
land-use planning. m

B 17 “These buildings will be constructed in such a way that the master of the house will be able to hear and see
everything that is said and done without himself being perceived, by means of mirrors and pipes, which will be a
most important thing for the State, and a kind of political confessional.” Quoted in Jacques Attali, Noise: The Politi-
cal Economy of Music, translation by Brian Massumi (Minneapolis: University of Minnesota Press, c1985), 7.

¥ 1B Any church can be represented as an instrument, with the congregation in a sense inside the resonator.
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» Thearchitect and sound artist Rauiv Canchrow erew up in Jerusalem and
works inthe Netherlands since 2ooy. His most recent installations are based
onthe principle of Wave Field Synthesis, a sound reproduction technigue
using an array of many loudspeakers which allows the creation of a three
dimensional sound enuironment sound enuironment; unlike conuentional
technigues such as stereo 5.1, it doesn't depend on the position of the lis-
tener. Rauiu explains in our talk how working with the Wauve Field Synthesis
has fundamentally chaneed his ideas about sound as a ®spatial material®.

Sound has always been an issue for you, even before you started studying
architecture. What drew your interest towards sounds and spatial acoustics?

One aspect might have been the abundance of very specific reverberant spaces in
my immediate surroundings in Jerusalem. | was particularly fond of these
Byzantine burial-caves, some of them being multi-chamber tombs carved into
the hillsides. Back in the late 1970s these archaeological ruins were for the
most part abandoned, they were simply part of the landscape, and naturally
became very attractive places for the neighbourhood children to explore. The
sound inside these stone chambers had very specific characteristics, not unlike
the effect of small rooms where the voice seems disproportionately amplified.

Another part of this landscape was a series of large concrete halls—apparently the
skeletal foundations for a university campus where construction was halted
during the 1973 war and never completed. | remember one space in particular
that was housed within a much larger hall: a monolithic envelope of cast
concrete, possibly designed as some sort of water basin. The only access was
through a single window at the end of a corridor. There was not a trace of light
that entered the space and sounds created inside had an uncanny reverbera-
tion that seemed to extend infinitely.

But these examples are highlighted in retrospect. In any case, when | started
studying architecture, the question of form and space somehow seemed
inherently combined within the realm of sound.

Can you relate that interest in any terms to architecture as a matter defned by
program and function?

Yes. For instance, on the urban scale, the questions of sound can become very
apparent, even without talking about acoustic ecology, just by considering the



sheer density of sonic activity the city generates. But it can also be discussed
on the architectural scale. Generally, architecture is envisioned as the final
product in a design process. What happens, if you expand the time span of
that process and start to consider the factors that interact with the formal
result? At that point, the definition of “finished” and “unfinished” is reversed:
you end up with an incomplete—or infinite—form that is completed with every
progressing moment anew. You no longer understand the building to be a
solitary thing “out there” but rather as a relational system that extends
beyond the visible. It essentially addresses temporality and experience.

Wave Field Synthesis is based on the Huygens Principle, which is a physical
law that you have to understand if you want to be able to work with that
system. w1 Where do you draw the borderline between that high level of
abstraction and the experiential level you just mentioned?

This border continually evades my grasp. Before | was dealing with the Wave Field
Synthesis, | was focused on the distinction between the seemingly solid form
of the built environment and the temporal form of sound.

At that time | thought that the contact point between sound (as an abstract spatial
phenomena) and the environment (as a concrete optic space) was a geometric
distinction: the arc versus the straight line. Sonic waves expand in circles,
whereas lines of vision seem to be straight. The linear logic of sight is con-
veyed in the geometry of perspective, whereas the geometry of sound is
conveyed by ripples in a puddle. The concentric ripple is exactly the form one
needs to keep in mind in order to comprehend the technique of the Wave Field
Synthesis: it becomes possible to imagine a spatial cross-section through
sound-space, and to think about sound as a tapestry of interacting wave-
fronts that are constantly in flux.

But recently | have been thinking about it in a different way. The ripple image is a
visual armature projected back into an acoustic space. To visualize vibrations
in air, we need to conceive of air as a continual mass, in other words—opaque.
This pattern conveys a certain idea about spatial interaction of waves, but it
says little about the perceived spatiality of sound. What I'm trying to say is
that the vibration image of the ripple is actually not abstract at all. It just
addresses one of the aspects in the materiality of sound.

In terms of the audible, sound really sits on the edge between an abstraction and
mimetic appearance. The cars and birds that we hear right now are immedi-
ately perceived as the spatialised objects producing those sounds. In fact, that
car is not “out there”, considering that its sonic manifestation has travelled
across that distance and is entering the body as a tactile phenomena. The idea
of simultaneity, being both “here” and “out there” is a peculiar issue in terms

B 1 The Huygens Principle states that any wave front can be regarded as a superposition of elementary spherical
waves. Therefore, any wave front can be synthesized from such elementary waves. For a technical Wave Field Syn-
thesis System, a computer controls a large array of individual loudspeakers and actuates each one in exactly the
same moment when the desired virtual wave front would pass through it. The approach to Wave Field Synthesis
was introduced by Berkhout and de Vries in the late 1980's and developed at the Laboratory of Acoustics at Techni-
cal University Delft
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of perceived sound. So in certain respects, aural space is inaccessible to our
visual-spatial analogies. On the other hand our audible experience is abso-
lutely compatible with the visual one, the relations seem obvious and in many
ways mundane.

So you think that the understanding of the audible space and its phenomena
depend on the possibilities of imaging sound?

One of the reasons that we can even talk about these things now, is because
methods of visualisation allow us to understand how sound is rebounding. Just
consider the etchings of Athanasius Kircher where he depicts sounds as rays of
light travelling along straight lines. This 17th century analogy of sound is very
different than the interference pattern mapping introduced by Wallace Sabine
around 1910—the first image thinks of sound as a series of bouncing balls, the
second one as an immersive field. We introduce representations to better
grasp our environment and | believe that these representations actually alter
the manner in which we partake in our surroundings. I'm convinced there is no
such thing as “neutral representation”. The relationship between representa-
tion, perception and surrounding is constantly under construction; this is as
valid a statement with regards to medieval etchings as it is for modern tech-
nology. The fact, that anyone today can download and manipulate a Mp3-file
changes the way that you relate to the materiality of sound. The shift in your
attitude towards that category potentially also changes the way you consider
it's perception.

Do you think that a more accurate understanding of sonic space could eventu-
ally change the understanding of architecture as something static?

There is something essential within the genetic makeup of sound that could open
up new avenues of looking at architecture. To say this is going to be the next
leap in architecture—no. That's too optimistic. First of all, it is a real challenge
to communicate sound in the field of architecture, since the whole discipline is
based on ocular sophistication. The visual regime is deep-seated within the
practice and for good reason—accurate construction requires an opto-spatial
language. Secondly, aural space is something very subtle for architects to
work with. It's much easier to create an architectural presence by tectonic or
material means than with subtle auditory configurations. On the other hand,
when you start to consciously listen to your surroundings, you suddenly hear
an abundance of sonic features.

The aural and the social situation are closely tied together. What we hear afects
our body and consciousness as strongly as what we see; the question if that
relationship is considered in the various academic discourses is a matter of
cultural consensus.

It is surprising actually, that sound was neither an issue for Situationism nor the
whole architectural debate in the 60s and 70s. The idea of listening as a



creative process is only now starting to be seriously considered. w2 By listen-
ing—as well as by observing—you are actually participating in space in an
essential way. This is where space occurs; in a mediation between a given
situation and your experience. But it is another danger to talk about the
occular-centrism as being rooted in our language, etc. and to conclude that it's
now time for sound to come up. | don’t think these interests in sound are only
coming up from a tiredness of the eye: actually if you start to look at things
from the acoustic angle, it has implications on how you understand vision as
well. If you think about vision in terms of “electromagnetic light”, similar to
sound in terms of airwaves—then you immediately understand Duchamp’s
“Delay in Glass”. w3 It's that delay of distance where there is no such thing as
simultaneity. Everything exists in discrete delays where things are being
constructed in every moment of experience. And it is much easier to start to
deal with that kind of materiality with sound, because it is so incredibly slow.

It looks like as if the basic diference between sound and light was diference in
speed and frequency.

Again, that's very optimistic. On the other hand, that point of view has the advan-
tage of avoiding the “"New-Age” aspect that is looming with the questions of
sounds as well as avoiding the discussion of sound as “language’. It is more
about something that is charged within the matter of sound that also charges
light and the appearance of surfaces in a different way. At this point we come
back to Cage: you have to have the intention of listening; you have to listen in
order to understand the unfinished aesthetic of incidental sounds—otherwise
they really are just disturbances. In other words: it is actually a state of mind
that we’re demanding and not an alteration in built form.

Architects are more likely to think about acoustics in terms of material, form
and construction as “architectural” parameters—whereas a musical compo-
sition is always an event, that creates a space on its own in addition to the
architectural form. | wonder, how these two discourses come together.

They have developed separately. In the musical discourse “time" is the founda-
tional element that you are dealing with. In architecture, it's a very late part of
the discussion.

Time has been quite an issue within the modernist discourse on architecture.

“Space, Time, Architecture”, right? w" That's fairly recent. The essence of music
and sound is its ephemerality and “event-ness”. And the essence of architec-

B 2 The past decade has seen a substantial increase in sound studies scholarship centered around the question of
listening: Douglas Kahn: Noise Water Meat, MIT 1999; Emily Thompson: The Soundscape of Modernity, MIT 2002;
Brandon LaBelle, Background Noise, Continuum 2006. Dr. Julia Kursell at the Max Planck Institute for the History of
Science has been conducting research into that aspect through an ongoing project tracing the Historical Epistemol-
ogy of Hearing. But the tendency of observing sound from the position of the listening subject is already apparent
in the research of Hermann von Helmholtz, in his publication from 1863 On the Sensation of Tone.

» 3 Marcel Duchamp has referred to his work The Large Glass, or The Bride Stripped Bare by Her Bachelors, Even,
1915—23, as a Delay in Glass.

B Y Siegfried Giedion: Space, Time & Architecture : the growth of a new tradition, 1941
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ture was the idea of “eternity”; at least, that's one part of the baggage within
the history of architecture—although | don't think it's inherent to architecture
as such. How do these to two aspects communicate? | don’t know if it is
necessary. | think, this discussion has to come out of a need within the disci-
plines.

If you consider architecture as something that is perceived over time, it could
actually become helpful to address the essence of architecture via the
phenomenology of sound.

The temporality of architecture is quite often considered within relation to pro-
gram: projects, where you have a shell, which can take on different functions
according to an alternating time schedule. The problem with sound is, that it
can never be fully controlled—and it has a tendency to travel through and
around the limitations of physical space. These are two aspects, which archi-
tects generally don't like. But it's also very difficult to give a definitive state-
ment on such a condition of unfinished-ness. What would be a Cagean archi-
tecture? | have no idea. We have aleatoric processes for generating form, but
what does it actually mean to consider a finished form as “incomplete”—a
structure that would be in a perpetual state of re-completion defined through
its day-to-day interactions? It will take a tremendous leap of faith on the part
of the cultural consensus to accept the substantiality of sound and not to think
about it as a by-product of constructed “space”. m
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It's true, it's here and now! The use of advanced sound technologies to control
public space. For years the speculation, the rumors over the Internet and other
sources have been describing sonic weapons and non-lethal devices for crowd
control and personnel dispersal as if they were a science fiction reality. From
infrasound to ultrasound, the whole spectrum of frequencies to control human
behavior and physical functioning has been ruminated on but with sparse
evidence to back it up. w1

Actually, sonic techniques for subjugating the public have been going on for years.

Since the advent of sound reproduction and amplified playback, public ad-
dress systems have been incorporated into locations or onto vehicles for
information dispersal and propaganda uses. In former eras it was the church
pulpit and town crier which acoustically informed. We've all heard the sublimi-
nal advertising used to sell soda and popcorn and listened to insipid Muzak,
which drives workers and consumers into endless cycles of brain deadening
relaxation. w2 Since the Vietnam war, the brute force of rock and pop was
harnessed to distract and annoy enemies of the state, as one post to a dedi-
cated web page states,

The U.S. Armed Forces in Panama, where in 1990 former CIA employee, Manuel

Noriega, barricaded himself in the Vatican Embassy in Panama City. For 10
days the Army bombarded him with pop music, loud hits, such as Martha and
the Vandellas’ Nowhere to Run and You’re No Good by Linda Rondstadt.

During the siege at Waco, Texas, ATF agents employed sounds such as Tibetan

chants (deep unsettling growls) to unnerve the Branch Davidians. Other songs
employed were Billy Ray Cyrus’ Achy Breaky Heart and Nancy Sinatra’s These
Boots Were Made For Walkin’. w3

At last, popular music put to proper use.

But in recent years in Israel and also Iraq, military forces have been testing a whole

"

new category of sophisticated devices. With names like Hyper Sonic Sound

1 Stuart, Swezey. (ed.) 1995. Amok Journal: Sensurround Edition—A Compendium of Psycho-Physiological Investiga-
tions. Los Angeles: Amok Books

2 Sutton, David. December 2001. Sonic Doom. Fortean Times 153. An extensive overview of sonic control tech-
niques. www.forteantimes.com/features/articles/256/sonic_weapons.html

3 Above Top Secret discussion board. Posted by: mOjOm. On: Fri June, 10 2005 @ 16:56 GMT.
www.atsnn.com/story/146490.html




(HSS), Long Range Acoustic Device (LRAD) and "The Scream” w", technology
has been developed in the labs which can generate acoustic trauma at an
extended range.

The techniques for the most part utilize high frequency ultrasound to focus in-
tense sonic energy at specific subjects. Imagine a bright spotlight only pro-
duced with sound, with directional beams which can penetrate the skull and
stimulate the inner ear to cause physical trauma, imbalance and nausea. Im-
agine something that can generate voices in your head. One of the tactics uses
ultrasound as a carrier frequency to send disconcerting messages. Program-
ming material includes the sounds of screaming babies played backwards,
or warning messages as narrow cast translations, and if that doesn’t work,
harmonic pain pulses at 150db a shot (much louder than a jet engine). w5

After the “battle in Seattle,” the events of September 11th and the so-called war
on terrorism, non-lethal weapons development has ramped up and manifest-
ed into a growth industry. Along with the use of acoustics, other techniques in-
clude Active Denial Technology (ADT), a microwave based non-lethal pain ray
which cooks on the inside, or something called “Funky Foam” which is sprayed
onto large gatherings of people to literally glue them to the pavement. &

With every new tactic, counter tactics are also developed. Already protesters are
seen wearing motorcycle helmets, gas masks and body armor looking quite
similar to the robo-cops attacking them. But with this new generation of
acoustic weaponry, simple earplugs and earmuffs don’t offer much protection.
One suggestion involves the use of mirroring: w# Since these sound rays are
tightly focused and beamed at the target using high frequency ultrasound, a
simple parabolic dish, such as a small satellite dish, can be used as a passive
reflector to bounce the signal back to the operator. If properly designed and
held in front of the head, this device can create a safety shadow to deflect the
incoming sound waves.

The Theory of the Audio Uirus

In his essay from 1970, The Electronic Revolution, w8 William Burroughs outlines
some other techniques to provoke public space using acoustic methods.
Derived out of his experiments with the “cut/up” and the physical re-ordering
of texts, he suggests some ways that sound in public space can also be cut/up
and re-ordered using a simple tape recorders and portable playback systems.
Expanding on his theories of the “word virus,” this speculative text turns to
sound and the production of the “audio virus” to infect locations and individu-

B Y Associated Press. Israel May Use New Weapon on Settlers. June 10, 2005.

M 5 Associated Press. Troops get high-tech noisemaker. March 3, 2004.
www.cnn.com/2004/TECH/ptech/o3/03/sonic.weapon.ap/ www.defensetech.org/archives/ooo807.html

B B Chicago Tribune. December 20, 2003. PAIN RAY, FUNKY FOAM COULD EASE IRAQ WOES.
www.defensetech.org/archives/ooo6g97.html

B 7 Bain, Mark. 2005. Defensive Tactics for Projected Acoustic Trauma, authors edition.

» B Burroughs, William S. 1970.THE ELECTRONIC REVOLUTION. Expanded Media Editions. Published by Bresche
Publikationen, Germany. http://archive.groovy.net/dl/elerev.html




Psychosonics and the

modulation of public space

Mark Bain

als. Inspired from the Watergate tapes, which brought down Nixon, he sees
audio as an engaging practice to confuse and disrupt information and official
propaganda. He plays the game of bad cop, good cop and confused cop when
describing the three types of tapes to engage a target.

“We now have three tape recorders. So we will make a simple word virus. Let us

suppose that our target is a rival politician. On tape recorder 1 we will record
speeches and conversation carefully editing in stammers mispronouncing,
inept phrases . . . the worst number 1 can assemble. Now on tape recorder 2
we will make a love tape by bugging his bedroom. We can potentate this tape
by splicing it in with a sexual object that is inadmissible or inaccessible or both,
say the senator’s teen-age daughter. On tape recorder 3 we will record hateful
disapproving voices and splice the three recordings together at very short
intervals and play them back to the senator and his constituents. »3”

The key to this technique is the re-ordered use of the targets own voice along with

acoustic material that is familiar to them personally. This type of playback
adds to its subliminal authenticity. Even though the information may be
garbled and confused, the virus stays intact to disrupt the flow of thought and
hijack propaganda. Some forms of propaganda use similar techniques to sway
the masses and deflect information, perhaps Burroughs ideas can also func-
tion as a mirroring device to neutralize the operator’s intentions.

In 1966 a colleague of Burroughs, lan Sommerville, was already making experi-

ments with tape recorders. “He had discovered that playback on location can
produce definite effects. Playing back recordings of an accident can produce
another accident.” For Burroughs this “playback is the essential ingredient” in
creating a slippage or feedback between the real and the induced artificial. He
states that this “illusion is a revolutionary weapon” used “to spread rumors,”
to “discredit opponents,” to use “as a front line weapon to produce and
escalate riots” and “as a long range weapon to scramble and nullify associa-
tional lines put down by the mass media.” He imagines a small “trench-coat”
army outfitted with portable devices where,

“Protestors have been urged to demonstrate peacefully, police and guardsmen to

exercise restraint. Ten tape recorders strapped under their coats, playback,
and record controlled from lapel buttons. They have pre-recorded riot sound
effects from Chicago, Paris, Mexico City, Kent/Ohio. If they adjust sound levels
of recordings to surrounding sound levels, they will not be detected. Police
scuffle with the demonstrators. The operators converge. Turn on Chicago
record, play back, move on to the next scuffles, record playback, keep moving.
Things are hotting up, a cop is down groaning. Shrill chorus of recorded pig
squeals and parody groans.

Could you cool a riot by recording the calmest cop and the most reasonable

L
"

demonstrator? Maybe! However, it's a lot easier to start trouble than to stop
it.” pl0

3 Ibid
10 Ibid



Further on he relates the technique of the audio cut/up to the original speech
scrambling experiments dating back to 1881. Normally speech scramblers are
used to control the relay of information between two or more parties. Used as
an encryption device for radio and telephonic communication, the technique
makes it difficult for outside snoopers to decode or interpret. In its current form,
scramblers are electronic devices spoken through which encode language as
unintelligible sound. Only by using the matching decoder can the message be
re-presented as originally intended. In this in-between space of the garbled mes-
sage, Burroughs locates his cut/up as a pure form of message received outside
the norms of human perception. He sees people acting as conditioned decoders,
massaged by the medial spew and reactive to its content. The cut/up acts as the 18
“monkey wrench?”, disturbing this pure space of conditioned bodies. The mes-
sage, encoded and processed, is fed back and decoded by the same target
subjects. As he states, “remember that when the human nervous system
unscrambles a scrambled message this will seem to the subject like his very own
ideas which just occurred to him, which indeed it did.”11

This shifting of public space, the scrambling and reorganizing of information and
location though acoustic means is something that the newer technology
outlined above shares with Burroughs ideas: both control and manipulate with
sound utilizing a collection of techniques capable of moving crowds. Bur-
roughs, though, is the prankster provoking the dominant ideologies, sending
messages to the collective unconscious to be processed amorphously by the
masses. The technologists on the other hand are searching for the pure
acoustic bullet of direct control. Both could inform each other and both can
neutralize the other, acting out a war of sound and tactical strategizing.

Psychosonic Experiments

In my own work, | have developed a few systems that experiment with some of
these ideas, designing portable acoustic devices, which play with public space
in real time. For the most part these works stand in an ideological neutral zone
without direct political content yet they still provoke. In the summer of 2004 |
was working in Istanbul on a project titled Action Unit: Instant Riot for Portable
People, which consisted of a loud battery operated sound system on wheels.
There was a small bass speaker with an amplifier and a separate stand with
two large PA horns. The program material was 40 minutes of rage, a collection
of protests from around the world mixed to reflect conflicting opinions yet
share the same anger in different languages. It presented a kind of Babylonian
freak out which lacked any ideological content. | spent two months collecting
over the radio, cable and Internet, personal video uploads, news reports and
audio files of protestation, sounds which when editing together, seemed to
permeate certain base centers of the brain. At times | would have this sound
still in my head triggered by ambient noises for up to an hour after leaving the
editing room, a kind of acoustic trauma with a latent hangover effect.

B 11 Ibid



modulation of public space

Psychosonics and the
Mark Bain

In using the system, | would go to public spaces and play this sound, a sound that
everyone knows but abstract enough that direct information isn’t being
relayed; a virtual sound, without the protesters nor the banners nor the
ideology infecting an otherwise normal scene. | set the unit up outside the
Platform gallery, which is sited on one of the busiest shopping streets, with a
sound level that matched the shops next door blasting western and Turkish
pop music. It played a total of 6 min 40 sec. By then a small riot ensued, some
people yelling, others messing with the equipment and shoving me around,
then the police arrived and shut it down for good.

A more recent project is the Acoustic Space Gun (ASG). This device is a linear sound
shifter, which couples a meter long directional microphone with a parabolic
sound emitter pointed in the opposite direction. Used in public space, it
collects live sounds and conversations at long distances from one side, then
amplifies and projects them far out to the other. Looking like a shoulder
mounted sonic weapon of sorts, slightly space age and designed for function-
ality, it operates as an absurd spatial megaphone, which monitors the crowd
in spaces to re-project and shift the natural dynamics of acoustic location.
Coupled to the microphone input is an electronic circuit that can add up to goo
meters of delay to the signal. This adjustable delay line allows you to shift the
sonic footprint of a certain space, producing a forced echo or canyon effect,
which adds to the spatial feedback. Acting as a live mixing instrument, shifting
the natural sounds and provoking other levels of hearing, the device is played
at a level comparable to the surrounding ambiance. Suddenly people can
hear their voices coming from alternate directions and in other time frames,
echoing off of building facades and twisting the normalcy of public sound.

These works incorporate the public as performer within the content and distribu-
tion of the sound. Locations and actions are amplified via simple technical
devices, sometimes causing unpredictable situations, but which somehow
integrate spatial acoustics with the people involved. Whether through the
antics of Burroughs propositions, the actions of police forces or with the
experiments I've carried out, there is something most people don’t recognize:
that the ear is a conduit for psychological affect. Even natural ambient sounds
of the city or countryside can induce a type of trauma that mostly goes unno-
ticed. An idling truck or even atmospheric changes in the weather can gener-
ate large amounts of infrasound. These unheard sounds may produce feelings
of fear and anxiety, while the din of general noise pollution can also provokes
the same thing. Humans are adaptable creatures, adjusting to environmental
situations and selectively filtering sensory input. For the visible we can choose
to look away or close our eyes, but for the audible it's more difficult to shut
out. Our ears adapt to the noise, yet the brain still takes itin. m

This text was first published in a similar version in: OPEN 2005, Nr. 9, Sound in Art and Culture.
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» ArnoBrandlhuberis a Berlin architect and Professor for Architecture and Urban
Studies at the Academy for Fine Arts in Nurembere. His latest projectis an
atelier and gallery house on the premises of Brunnenstrasse g in the Berlin
district of Mitte which inteerates two existing investor ruins from the 1gges.
The building is being wired by artist Mark Bain with a hypersensitive sound
system: Once itis finished, passers-by can plug in their earphones and listen
to the sounds and mouements of the structure. We met in the neighbouring
Weinbergspark and talked about sound insulation, Schanbere and the difficul-
ties inimparting information between architecture and music. The project
manager Markus Emde was also present at the discussion.

Room acoustics in architecture is just one of many requirements. The sound of a
room—is that something that carries any weight at all during the design
process?

Architecture is normally about avoiding sound. There are very few rooms, such as
studios or philharmonic rooms, in which the subject of room acoustics comes
up at all. Sound Design doesn’t feature in architecture as it does with a good
Mercedes door. Sound isn‘t a quality feature.

Do you miss that?
No. But of course it would be nice if an entrance door sounded like a Mercedes
S-Class door.

Your Sport and Culture Centre in Copenhagen consists of a large room that is
divided by a grandstand so that several events can take place at once. This
results in an overlapping of programmes, causing an overlapping of sounds.
Did acoustics play a generative role here?

The discussion we had was more about having less of a building. The building
works like a modern barn that has rain protection but doesn’t exactly have
full air-conditioning. This is why a lot of sounds enter the building from out-
side. Acoustically, the building's shell is a weak division, more like a large
tent.

People are sufering increasingly from noise pollution. It seems rather unreason-
able to bring urban noise into a building.



This playground right here in the park has probably already led to the first charges
being pressed by local residents. Sound as part of communal life is perceived
mostly as an annoyance. The sound design of towns as a layer within the
master plan remains vacant.

There are cartographical sound maps.
Yes, but they're usually the product of noise protection. It always comes from
prevention; it's never an active tool.

An active, creative approach to sound appears difcult for architects and town
planners. One reason for this is presentation techniques: how can an aural
room be visualised? Sound waves and frequencies provide a technical image,
reading material for specialists.

Acoustics cannot be made visible. There is no procedure enabling sound to be
achieved as a room, model-like, in the sense of what models represent for
architects as a true-to-scale downsizing of reality. It's only then that the model
becomes a tool for us; one we can create something with, one we can use in
order to approach the real room.

Is the acoustic room therefore less real than ceiling, foors and walls?

Maybe the transfer can be achieved right where architecture is perceived as an
acoustic image, such as with lannis Xenakis and his Philips Pavilion w2, which is
actually not sound-oriented at all. Only the generating procedure comes from
musical analogy. It's merely an acoustic notation but not a sound room.

That’s pure formalism.
A very beautiful formalism.

Let’s move on to the “live sound” room. How should that be approached? When
modern architects hear the word “listening room” , their initial reaction might
be one of disapproval. The anthroposophical aftertaste is potentially scary.

Do you mean because of the decay of what remains of the sensor system when
you remove mouse-clicking? The fact that we have to wonder—with a new
kind inwardness—what other senses we have that we disregard in architec-
ture?

Our sensory perception could help to start with. But there are also aesthetic
parallels between a visual room and a sound room: since the 1920s archi-
tects have been looking at the concept of montage. Acoustic montage is
technically possible today but has so far found little resonance in the archi-

B 1 Inthe Philips Pavilion, built by engineer and composer lannis Xenakis in the Le Corbusier Office for the Brussels
World Fair, sound was modulated using four hundred loudspeakers that were placed around the room. The room's
shell was based on the graphic translation of Xenakis' composition 'Metastaseis' (1955), a glissando that uses
no distinguishable melodies. When performed three-dimensionally, the continuous lines of the strings form the
surfaces of the Pavilion's hyperbolical parabolic shell.
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tectural discourse. Even musical compositions that deal so clearly with the
room in an analogous way, such as works by Luigi Nono, receive little atten-
tion from architects. w2

This is also the case the other way around. Recently | was in the Arnold Schénberg
building in Los Angeles; that was a real dump. How can someone who works
so precisely with space as a musician live in such completely conservative,
banal architecture! This demonstrates that issues aren’t being confronted.
There is a lack of ability to enter into mutual contact. It appears that in a field
that is as close to architecture as music is, precision doesn’t enable you to
apply quality features or to transmit them. Even only passively. When you look
at the buildings the heroes of sound live in, you can only conclude that the two
sides can't expect much from each other.

You've already worked with musicians who composed a residential building out
of your ofce, the Kdlner Brett (“Cologne Board”) w3. Did this enable you to
draw conclusions on the design work?

The issue was this: what actually happens when the information that we took as
a diagram for designing the structure of the building is used in music? The
building consists of a module for loft dwellings which we applied, mirrored
and turned, twelve times. The vibraphonist Christopher Dell tried a structural
approach; he had been with Stockhausen and had seen that turning and
mirroring went quite well. To Rococo Rot, on the other hand, based their as-
sumptions on constructed experience: they recorded the sounds from twelve
rooms and, using these, continued working with various atmospheres. It was
like a test: if the modules were merely shifted and mirrored, then there could
only be one (acoustic) type. What we concluded from that was that the furni-
ture in a room influences the sound more than the design of the room itself.

So the pavilion over there may sound just like a room in the “Cologne Board”?

This work was primarily an interpretation of the building’s structure and not of the
individual room. The actual freedom was the freedom in translation. For us it
was interesting to see that such autonomy can suddenly arise within an
acoustic area. Suddenly, 12,000 copies of this CD were sold; this is a scale that
couldnt be achieved by any architectural journal reporting on the same
project. With this translation we won something of our own that we couldn’t
have illustrated.

However, the procedure is not compatible in reverse. What came out is worse than
playing Chinese Whispers. You immediately find yourself in a completely
different architecture. And then in yet another completely different sound.
The sound doesn’t allow you to make assumptions on the room nor on its

M 2 There has been a collaboration with architects though, for stage design. The premiere of Luigi Nono's opera Pro-
metheus: or the tragedy of hearing at San Lorenzo church in Venice (1984) was performed within a gigantic ship-like
wooden structure which acted as a resonating case, designed by the architect Renzo Piano.

W 3 Kélner Brett (Cologne Board), To Rococo Rot, CD, Staubgold 2001; Christopher Dell. Metazoon, published by
b&k+. Cologne 2001. Leporello with Audio-CD, Verlag der Buchhandlung Walter Konig






conception. So there is no absolute information that can be expressed in
various cultural practices, first as music, then as a building and then as a text.
And that brings us to Mark Bain w": this work is not an interpretation. Mark
Bain takes the building itself and turns it into a transmitter. That is a complete
inversion.

Is that also a form of architecture unto itself? What happens if you turn the
power of?

What the power switch is for Mark’s work — is for us the demolition ball. We've also
wondered whether his work only exists at the location itself or, let’s say, via

17 live streaming on the net. And this in turn leads us to ask whether an acoustic

room also has a genius loci, or whether it has no need of one.

The idea that most appeals to me is this: there is a small box on the outside of
a building that all passers-by can connect to, as they're all equipped with iPods—
a location-bound but nonetheless alternating experience. | imagine a thin cable
coming out of a large building and someone standing in front of it, enraptured,
eyes closed. That would be the perfect image. Not like ordinary architectural
tourism that consists of taking a photo and having your eyes wide open.

Does the building answer to this acoustic transparency?

There is no floor covering and no footstep sound absorption. The result is some-
thing like the shell of a building. As far as sound is concerned, the various users
have to come to an agreement. But this is only possible if there isnt a building
contractor who is complaining afterwards. By the way, that’s the case with
heat insulation protection, with sound insulation protection, with work safety
protection, there’s always some kind of protection.

The system of norms is after all a system driven by concerns.

Yes, it's actually about not being able to hear anyone (G NN

The answer is incomplete
due to a person next to

About having silence. The best thing would be to have a completely sound-
proof room in the home. But what does it really matter anyway if you can hear
that your neighbours are at home because they're walking around?

us screaming so loud
that the recording is
overdriven.

Sounds like a kind of radical phenomenological approach.

Several things come into play here. How does this room sound, how does it feel? Is
it too cold, too warm? Today’s living rooms no longer sound like they did in the
1950s. If I had the chance to flick a switch in the room that could regulate
features such as open and closed, light and dark, quiet and loud, echo or no
echo—that would be wonderful. Electrically or mechanically, whatever. m

B Y The sound installation BUG by Mark Bain (2008) implements a sensory system for seismic data readings into
the infrastructure of Arno Brandlhuber's atelier building. Hypersensitive instruments catch all mechanisms and
acoustic micro-sensations in the building and its immediate surroundings, e.g. subsidence, roof vibrations, tremors
caused by underground trains passing below the building. These are used as raw material for a composition that
is then to be installed at the gateway to the building and made accessible to the public. The title BUG refers to the
east German secret service STASI that excessively bugged houses.
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For the first time in history, the majority of urban dwellers possess the tech-
nology to create their own private mobile auditory world wherever they

go. w1 The movement of people through the city is increasingly privatised
and auditized. Contemporary consumer culture is a sound consuming culture
in which daily life is increasingly mediated by a multitude of mechanically
reproduced sounds. w2 We wake up to radio sounds, walk to music, drive to
sound and often go to sleep accompanied by reproduced sound. In urban
culture sound consumption is welded to movement, which is often a solitary
experience. This solitariness is imposed in the daily movement of people to
and from their places of work, yet it is equally often a preferable option for
many as they either walk or drive to and from work. Yet this desire for solitude
is joined to a need for social proximity and contact in daily life. w3 For many
this solitude is an accompanied solitude: the iPod produces an intoxicating
mixture of music, proximity and privacy for users whilst on the move. In this
article | am going to discuss how people use their(Apple iPods)in the city. w*

Aesthetics and the City

The aesthetic component of urban experience is highlighted in William Gibson’s

description of the Sony Walkman—when he stated that "l can’t remember any
technological experience since that was quite so wonderful as being able to
take music and move it through landscapes and architecture.” w5 The Walk-
man was a limited technology—users were confined to their pre-determined
tapes or CDs. Technologies like the Apple iPod offer users potentially unlimited
and liquid auditory resources.

1 One half of Australians possess an MP3 player or its equivalent whilst the figures in China and South Korea are
70%. European figures are similar to the Australian percentage.

2 Tia De Nora: Music in Everyday Life, Cambridge University Press, Cambride 2000

3 James E. Katz und and Mark Aakhus (Hrsg.): Perpetual Contact. Mobile Communication, Private Talk, Public Per-
formance, Cambridge University Press, Cambridge 2002; Zygmund Bauman: Liquid Love, Polity Press, Cambridge
2003

4 Whilst the present text focuses upon Apple iPod users, large numbers of consumers possess alternative brand
MP3 players or mobile phones with music listening capability. Many of the auditory strategies are equally applica-
ble to these users. The author having been threatened with a lawsuit by the Sony corporation for using the term
“Walkman"” as a generic term to describe personal stereo devices in a previous study (Sony owns the word “Walk-
man’). | decided to avoid any potential problem with the Apple corporation by only interviewing Apple iPod users!

5 Gibson in Michael Bull: Sounding Out the City: Personal Stereos and the Management of Everyday Life, Berg,
Oxford 2000, Page 1



This aesthetics of the street is largely an audio-visual one in which iPod users are
transported from one cognitive and physical space to another through the
dominant organising potential of sound. The use of an iPod enables people to
create a satisfying aestheticized reality as they move through daily life.
Traditionally the aesthetization of city life was understood through the visually
inspired concept of flaneurie—in this scenario the isolated city dweller imag-
ined what it was to be like the “other” in the city. Flaneurie represented a
visual movement beyond the subject to an imaginary embrace of the other.
Yet the auditory appropriation of space invariably represents the opposite of
flaneurie. The aesthetic moment of urban experience within iPod use draws
the “other” mimetically into the users own imaginary realm-theirs is a strat- 11
egy in which all “differences” are negated to become one with the user. iPod
culture represents the aesthetics of mimicry.

“The world looks friendlier, happier, and sunnier when | walk down the street with
my iPod on. It feels as if I'm in a movie at times. Like my life has a soundtrack
now. It also takes away some of the noise of the streets, so that everything
around me becomes calmer somewhat. It detaches me from my environment,
like I'm an invisible, floating observer.”

iPod users aim to create a privatised sound world, enabling them to re-spatialise
urban experience through a process of solipsistic aestheticization. The aes-
thetic appropriation of urban space becomes one cognitive strategy as users
attempt to create a seamless web of mediated and privatised experience in
their everyday movement through the city. Cities themselves become a
function of users specially chosen playlists:

“| refer to my iPod as my pacemaker, it helps me find that place. | almost exclu-
sively travel to NYC when not in London. | have a dedicated playlist called ‘NY
State of Mind’; this includes a lot of New York rap music and NY/ East Coast
Jazz. Something with NY in the lyrics, but also the sophistication, edge and
energy of the place.”

Cosmopolitanism, so often associated with urban living, becomes a fictional
reality existing in the often eclectic mix of the users music collection itself. For
many iPod users the pleasure of the city comes from not interacting with
others who “disrupt” and “distract” their energy but rather from listening to
music, which might remind them of what it is to live in a city.

Normative and coenitive urban spaces

"l walked around with a Sony Walkman attached to me whilst walking or roller-
skating my way around many major cities in the world during the 1980s. In
retrospect | wish | had not been so stuck in my own head, so disconnected
from the natural symphony of place.”

Mobile technologies, from the automobile to the iPod play their role in the
neutralisation of urban space; these technologies empower the citizen in the
very creation of the city as an alienated space. The automobile, train or bus,
whilst facilitating the movement of people through the city vies with the
pedestrian for space in the city. These pedestrians, in turn, increasingly use






mobile technologies like the iPod in order to manage the contested spaces

of the city. The constitution of city life becomes an arena of multiple sensory
shocks in which subjects are obliged to adjust to the demands of the city.
Crowds have to be negotiated as does traffic and the host of technologies
that accompany automobility. Urban sensibilities become defensive and
increasingly skilled in the management of urban space. Technologies of
separation such as the iPod, have progressively empowered the urban citizen
precisely by removing them from the “physicality” of urban relations. Urban
experience undergoes a systematic “ghettoization” in which iPod use is its
most recent and pervasive manifestation, furthering the technological
intervention of the subject’s intent on urban retreat, transforming the polyr-
hythmic nature of urban space into the interiorised monorhythmic sounds of
users. iPod users close their ears to the multi-faceted soundworld of the city.
In doing so, they are responding both to the perceived oppressive and envel-
oping nature of the cosmopolitan urban crowd, to the neutralising architec-
ture of city spaces wE and to the contingent nature of urban experience itself.
iPod culture represents a world in which each person is locked into their own
interiority, moving to their own rhythm and motivated by their personalised
auditory soundtrack to urban life:

“Sometimes it seems to look a lot more hectic and almost like I'm in my own slow
world, going only at the speed of the music I'm listening to. The lack of day-to-
day sound effects totally changes living in a city.”

The city of the iPod user is made up of parallel and privatised soundscapes in
which each iPod user looks around the subway compartment at others equally
enclosed in their private soundscape, each “inhabiting their own reality”. iPod
users if they do stare at others do so through their own hermetically sealed
soundscape. iPod users are representative of Bauman’s urban citizens who
“whatever company they may wish to enjoy (or are willing to tolerate) they
carry with them, like snails carry their homes.” ¥ In iPod culture, movement
through the city, unlike Lefebvre’s understanding of city life, is no longer
“made up of chance encounters.” w8 Indeed, iPod users never willingly interact
with others whilst listening.

“The subway is noisy with scratchy announcements and squeaking wheels. The
noises make me irritated and nauseous, but if | have my headphones on it
blocks the noises and makes me less irritable and impatient. If | wait on the
subway platform for a half hour | do not mind if I have my iPod to listen to”.

Historically communication technologies have permitted users to engage in a
diverse range of sensory filtering—the mobile phone filters out body, vision
(sometimes) and touch; internet chat rooms filter out all but the disembodied
word. In the city, where face-to-face co-presences arguably remain the norm,
auditory filtering is a central strategy developed by iPod users.

» B MarcAugé: non-places: introduction to anthropology of supermodernity, Verso, London 1995; Richard Sennett: The
Conscience of the Eye, Faber, London, 1991

B P Baumann 2003, Page 98

W B Henri Lefebvre: Rhythmanalysis. Space, Time and Everyday Life, Continuum Press, London 2004, Page 30
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"I see them [people] as an obstacle. | have to deal with crowded streets and
subways all the time and the iPod helps me cope with this . . . You have men
making comments at you like Yo Baby and then you have people trying to
hand you religious flyers, or tourists trying to get directions, and all | want to
do is grocery shopping and go to the bank. If  have my headphones on | am
invisible.”

The iPod is akin to an audio-visual pair of sunglasses—protecting and empowering
the user who no longer has to return the gaze of the other or hear their un-
wanted requests. iPod use is symptomatic of a culture that increasingly
privatises public space; public space is increasingly possessed through the

1% process of auditory privatisation and exclusion. iPod culture repositions the
sensory experience of the city to that of an experience in which touch and
friction melt away as users glide through the street in a sensory world lacking
opposition and voided of meaning.

iPod users glide through the urban street silently, and silence is imposed upon
others as they passivize the looks and remarks of others. The silencing of the
“other” is a strategy of control, representing a refusal to communicate with
others in public. The privatised sonic landscape permits the user to control the
terms and condition of whatever interaction might take place, producing a
web of asymmetrical urban relations in which users are, invariably, in control.

When the French anthropologist Marc Augé argued that parts of the city are
increasingly becoming “non-places” for subjects, he was thinking of new
shopping centres, airports, motorways and the like—spaces with no historical
narrative attached to them. Yet Augé’s analysis of city spaces places too much
emphasis upon the determining structure of city spaces upon the cognitive

See Arno
Brandlhuber
p.170

make up, desire and response of the urban dweller./iPod users can transform

any city space into a privatised space which they control and inhabit.]To some
extent the histories of cities can be understood in how we come to share social
space with others. The use of an array of new sound based technologies such
as the iPod forces us to rethink our relationship to the urban spaces through
which we move. m
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» The neuroloeist Stefan Rolsch inuestieates the perception of music and lan-
guage and the underlying brain mechanisms. His special domain is the effect of
music on emotions, on the autonomic nervous system as well as an the haor-
mone and immune systems. Beforehand, Bolsch has studied violin and compo-
sition as well as psychology and sociology. Since 2oe3, he has chaired the
juniorresearch unit ®*Meurocognition of Music® at the Mas Flanck Institute for

Human Coenitive and Brain Sciences in Leipzig

How does the human brain convert acoustic stimuli to sounds?

Since Helmholtz, many scientists have worked on this issue over the last 150
years, but overall empirical science still knows less than one would expect.
Although a considerable amount of research has been devoted to finding out
how sound waves are converted to nerve impulses in the cochleaw there is
still much uncertainty in neuro science about many aspects of the processing
in the auditory cortex, the brain’s hearing centre w2.

In comparison, the cortical processing of visual stimuli has been much better
researched. One of the reasons for this is that it is easier to experiment with
visual stimuli, both as far as the presentation of stimuli and explanation of the
experiment setup are concerned. Visual information is much simpler to convey
and its recognition simpler to investigate. Furthermore, the visual cortex in
the back of the head is easier to reach by single electrodes than the auditory
cortex in the temporal lobe.

But let us return to the cochlea: from here impulses are delivered to the brain stem
via the cochlea nerve, where they are prepared for forwarding to the thala-
mus w3: pitch, timbre, but also phonetic and spatial information are processed
here. And probably a certain emotional pre-sorting also takes place in the

¥ 1 The cochlea and the labyrinth (semicircular ducts) together form the inner ear. Both organs are accommodated
in a helical and arched cavity of the petrosal bone, the hardest area of the skull. In the cochlea, sound waves are
converted to nerve impulses, the semicircular ducts control equilibrium. Sound and gravitation are absorbed via
similar mechanisms: the cochlea and semicircular ducts are filled with a fluid (endolymph) and lined with fine hairs.
Movement of the fluid sets the hairs in motion and triggers nerve impulses.

M 2 The auditory cortex is the area of the cerebral cortex that processes acoustic stimuli and makes them conscious.
In humans it is situated in the upper turn of the temporal lobe. Analogous to this, the visual cortex or visual centre
lies in the occipital lobe.

¥ 3 The thalamus (Greek: thalamos: bed chamber) forms the major part of the interbrain and is referred to as the
“gateway to consciousness”. It determines which sensory information is important for the organism and must be
forwarded to the cerebral cortex for consciousness.



brain stem and thalamus. At this point auditory signals of danger can be
detected—even though it is hardly possible to identify whether the sound is
from a lion or an avalanche. Further processing stages are needed.

From the brain stem and thalamus the nerve connections extend into the limbic
system m' in the centre of the brain. Here a major part of the emotional
processing takes place—for example, to trigger flight reactions in response to
menacing signals. From the thalamus the majority of signals pass into the
auditory cortex, where they can be finely broken down by volume, pitch and
timbre. We are particularly familiar with this from experiments with rats and
monkeys. In humans we know this because stroke patients who have, for
example, lost the auditory cortex on the left, right or both sides, can still say it
whether a second tone in a hearing test is higher or lower than the first — pro-
vided the tones are far enough apart. However, precise and fine tone determi-
nation is no longer possible.

What distinguishes the processing of acoustic and visual signals?

The first point is the relationship between the organ of equilibrium and the ear, for
which there is no equivalent in visual terms. The auditory system was devel-
oped phylogenetically from the system of equilibrium: cochlea and semicircu-
lar ducts are part of the organ of equilibrium that coordinates fast, automatic
reactions to movements and contact—as when we stumble and immediately
try to regain balance. In a similar way this organ also triggers reflexes to
acoustic stimuli. Imagine you are standing on a station platform and you
suddenly hear a bang—you wince or jump to one side. If someone takes a
snapshot with a flash, you will also be startled, but this does not result in a
comparable motoric reaction. In acoustic stimuli an important part of basal
signal processing takes place at encephalic trunk level—in visual signals that is
not the case, at least not to the same extent.

A further difference is the speed and processing time of stimuli, albeit a matter of
only a few milliseconds. If you cut out a single digital sample from a recording
of a lion’s roar, you will not be able to make head or tail of it. You must first
listen to it for a few milliseconds. Time lag also plays a role in the location of
acoustic sources. The brain localises an acoustic source by calculating the time
the sound takes to travel from one ear to the other 5. In contrast, the infor-
mation from the fovea wE is immediately available. But between visual and

B 4 The limbic system (LS) is a collection of complex structures in the centre of the brain which form a double ring
around the basal ganglia and the thalamus—like a seam (lat.: limbus) between the brain stem, interbrain and
inner cerebral cortex. The LS is responsible for processing emotions and instinctive behaviour. Its most important
structures include the hippocampus (plays a key role in the memory), hypothalamus (controls the pituitory gland
and thus hormonal balance) and the amygdala (regulates social and emotional behaviour).

B 5 This time lapse is referred to as the “interaural time difference”. Acoustic sources directly behind or in front of
the body do not result in a time difference; an acoustic source at an angle of 9o° to the body axis results in a differ-
ence of maximum 0.6 milliseconds.

B B The central fovea of the retina lies in the centre of the so-called yellow spot of the retina and is responsible for
sharp central vision. The rods or receptors of the fovea are connected to the ganglion cells at a ratio of 1:1, creating
the resolution or area of greatest visual acuity. The fovea contains only cones for colour perception, no rods for
twilight vision: for this reason it is difficult to read a text in the twilight.
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acoustic information processing there are also process-related similarities; in
both cases a critical pre-sorting takes place at thalamus level and in part
dispatched to the limbic area and cerebral cortex. Particularly acoustic and
visual signals are permanently transmitted back and forth between the
primary cortices and the thalamus, or further differentiated and forwarded to
other structures. These processes mainly serve to distinguish within only a few
milliseconds between pleasant and dangerous stimuli.

You wrote that the brain treats languages like a special form of music. Can you
explain the relationship between sound appreciation and speech recognition?

Verbal communication does not consist of words alone. To make ourselves un-
derstood we also use prosody »¥, the musical aspects of language such as
intonation, rhythm and tempo. The brain does not significantly distinguish
between speech melody and music: for the auditory cortex it is a minor differ-
ence whether a sentence is intoned as a question or statement, or whether a
sixth chord resolves into major or minor. Most languages are in any case tonal
languages wB, whose phonemes w3 have a different meaning in another pitch
or length, such as in Chinese or Vietnamese. The melodious and rhythmic as-
pects of the language are very important. In many African languages there are
no separate words for language and music. The development of the brain and
thus auditory abilities largely depend on education and speech training. The
gift of absolute pitch w18 appears to be related to the fact that a child learns
at a very early development phase to associate certain sounds with certain
meanings. The hippocampus, an area of the limbic system, is then trained for
this memory function. Again, language comes into play. In East Asian coun-
tries absolute pitch is much more common than in Western Europe—because
small children learn to assign different meanings to varying intonation w11,
In principle, average human hearing and cognition are able to make highly
sensitive acoustic distinctions, e.g. in frequencies from 1000 to 1001 Hz.

What happens in the brain when a sound is associated with a word?

A series of word concepts is an acoustic event: wind, thunder, river or a dentist’s
drill. Semantic representations and the sounds of these events are stored in an
almost identical place in the brain. This can be compared with a lexical entry in

M 7 Theterm prosody (Greek: song sung to music, also word accent, syllable emphasis or intonation) is the name
given to the theory of word accents in ancient grammar.

¥ B Most languages are tonal, including the Sino-Tibetan, Afro-Asiatic and Austro-Asiatic languages: alone in the
given groups there are approx. 1555 languages, spoken by 1.7 billion humans (including High-Chinese with approx.
0.9 billion); Indo-European languages are not normally tonal languages, but with 2.1 billion they form the biggest
group of speakers. However, there are also exceptions such as Punjabi, Swedish and Norwegian.

¥ 3 Aphoneme is defined as the smallest unit of speech that can be used to make one word differ in meaning from
another.

¥ 10 Absolute pitch describes the ability to determine a frequency without being given a reference tone. In Europe
and America about 10% of professional musicians have an absolute pitch, in the West European population the
average ratio is 1:10,000.

¥ 11 In2004, US music psychologist Diana Deutsch compared music students’ hearing ability in New York and Pe-
king. 60% of Chinese and 14% of American students who had begun their musical education at the age of 4-5 years
possessed absolute pitch. See Diana Deutsch, University of San Diego, CA, US: www.aip.org/148th/deutsch.html
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a dictionary. If we hear the word “thunder”, the same region of the brain is
activated as when we hear a clap of thunder. In other words, semantic proc-
esses are triggered by musical information which are rather similar to those of
speech processing. However, we must admit that words are in part more
abstract concepts and awaken other associations than a major or minor chord.

Let us return to the comparison of seeing and hearing: Do acoustic stimuli have
a diferent efect on the human psyche than visual ones?
Last year an Israeli study was published in which the emotional reactions to music
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from advertising clips and horror movies was tested and compared2. The
emotional reaction of the brain was considerably stronger when the music was
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played together with a film sequence than when the music clip alone was
played. But in this experiment the film clip was emotionally neutral: a car
passing through a landscape. Depending on whether the music played was
“happy” or “frightening"”, the subjects rated the stimulus as “very positive” or
“very negative”, with accordingly measurable reactions in the amygdala and
hippocampus.

It is worth noting that emotionally connoted music alone showed no comparable
reaction in these brain regions. Perhaps this has something to do with the fact
that the combination of music with the neutral film sequence stimulates more
fantasy. But if a neutral film alone increases emotional activity to such an
extent, one can imagine how great the effect would be if the message of the
music were linked to the appropriate visual message.

Can sounds have an infuence on the human immune system?

Stress and fear levels in the dentist’s chair or during surgery can be mitigated by
music, reducing the need for anaesthetics. However, there is no scientific
consensus for specially “suitable” sounds. Some scientists say that the effect
of such recordings is always individual and must be seen against the personal
development. | myself think that certain features of music are so similar to

those of language—a minimum melodious pitch range and a certain tempo,

For the reverse effect i L - N
rhythm—that they automatically have a similar effect,)If music contains clear

see “Psychosonics” by

Mark Bain, p. 163 parameters of light-hearted language, the human brain will recognize this as

something pleasant.

Free jazz would not function on the operating table.

Here | must draw a line. There is a general consensus that permanent dissonances
or harshness are usually perceived as unpleasant. But if the patient is an
absolute jazz fan who is used to dissonances it would also function in the
operating theatre. Up to a certain degree the brain has an innate relationship
to certain tonal characteristics, but the cultural conditioning obviously plays
rather an important role. m

B 12 Feeling the Real World: Limbic response to music depends on related content Eran Eldar, Ori Ganor, Roee Admon,
Avraham Bleich and Talma Hendler, Cereb Cortex, December 2007; 17: 2828—2840.
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» The works of the soundartist Jacoh Rirkeeaard emerge in between composition,
recording techniques and spatial installations; actually he uses rather unortho-
dox recording technigues like accelerometers, hydrophones or home-built
equipment. We met Jacobin a cafe in Garliteer Park and talked about his works
Eldfjall, Rion| 4 Aooms and Labyrinthitis. Eldfjall is an album using the record-
ings of the seismic mouvement of volcanic earth, Aion| 4 Rooms works with the
playback-recording of four spaces inthe Isolation 2one of Chernobyl; and the
most recent work Labyrinthitis plays with the otoacoustic emissions of the

human ear.

You refer to Labyrinthitis as “the infection of the inner ear”. As | listened to the
piece for the frst time this year, | had that feeling of sounds going literally
through my head—even without using stereo headphones.

The piece activates the hair cells in the cochlea liquid to generate tones. So you
don’t only hear sounds coming from outside your body, but you also hear
sounds coming from inside your ear. It's a paradox: the movement of the hair
cells is responsible for our hearing, but it's also the hair cells that produce
tones by themselves.

I have tinnitus and the pitch in my head is changing the whole time. When | enter
aroom and hear unexpectedly a continuous pitch of high frequency, | often
don’t know whether it’s a radiator, a printer on hold, or a tone in my head.
After listening to Labyrinthitis, | was quite disturbed.

I have tinnitus as well, but my tones are of a very high-pitch and constant. They
don't disturb me. But tinnitus is not a real tone.

The tones in Labyrinthitis are real?

It is a simple physical or anatomical process. Just imagine the liquid of the cochlea
like a basin with water. If you have any sound entering the ear, the water
vibrates. And according to the frequency, you will have a standing wave with a
certain frequency in the water, which makes the hair cells oscillate and send
neuro-signals to the brain. But if you send two tones of a certain ratio into the
water—into the inner ear—you not only have two standing waves in the water,



but also several others, the frequency of which can be exactly calculated. w1
Labyrinthitis is composed in the frequency ratio of 1:1.2. It starts off with two
tones at 3199.2 and 2666 Hertz, which create a slightly deeper tone in the ear.
Since | know it is exactly at the frequency of 2132.8 Hertz, | fade that tone in
and add another tone in the ratio of 1:1.2 on top, which creates another tone
in the ear, again slightly deeper, and so forth. The combination tones are
always slightly deeper, that's why the composition is descending.

You are composing with a place inside the body of the listener. In terms of
anatomical structure, the cochlea is one of the most “architectural” parts of
the body considering its stability, resistance and spatiality. It’s the hardest
piece of bone of the human body next to the teeth.

That's why you feel that the piece is taking place at different locations in your
head. The composition is literally going through most of the cochlear spec-
trum; the lower the frequency, the deeper inside the cochlea the response of
the hair cells happens. You have to listen to the piece in order to make it
happen. Half of the piece is created inside you.

Aion/ 4 Rooms is based on a montage of time: you record a situation and play it
back—but on CD you just hear a very strong, atmospheric groan. Labyrinthi-
tis has a very strong physical efect—but if you don’t know much about the
anatomy of the inner ear, you don’t understand what is going on. How
important is the listener’s previous knowledge, either anatomical or concep-
tual?

If I exhibit or if | release work on CD, there is always an explanatory text. That's an
offer to the listener. On the other hand, | like the idea that you don’t know
exactly what's going on. Labyrinthitis is not a scientific work about the ear.

I want people to get lost in the end.

What triggers your curiosity to discover and tap unknown territories by acoustic
means?

When | started to do recordings of the city environment about 13 years ago, |
thought, ok, | dont want to play instruments any more, | want to investigate
the world as an instrument. Inspirations were artistic movements like Musique
Concreéte and the works of Pierre Schaefer, but also the film Week-End: Walter
Ruttman presented a black screen to his audiences and played a montage of
city sounds to them as a Horfilm—as early as 1930. w2 But | guess my interest
in the unknown or hidden sound environment really started when | studied at

B 1 Combination tones are one among several other forms of otoacoustic emissions; tones produced by the human
ear itself. The phenomena was discovered in the 18th century by Georg Andreas Sorge and Giuseppe Tartini.
Combination tones can be calculated according to different frequency relations, the two most prominent being the
“cubic” distortion tone, most commonly used for hearing screening (fdp = 2f1 —f2) and the “quadratic” distortion
tone, or simple difference tone (fdp = f2 — f1).

M 2 Walter Ruttman (1887—1941) was trained as an architect and is most commonly known as the filmmaker of
“Berlin, Sinfonie der GroBstadt” (1927). The Horfilm or Soundcollage “week-end” created in 1930 isn't as popular as
the famous movie, except among radio professionals.
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the Academy for Media Arts in Cologne, where | could experiment with differ-
ent recording techniques. One of the most important things to discover was
the fact that sound is not what it seems to be. It is more like a human being.
Recording techniques make it possible to dive underneath the surface of a
human being. You can listen to my shoulder whilst | am speaking and you can
hear the sound through my skin.

| understand your position in some respect as a “mediator” between new tech-
niques, scientifc research and the way these techniques clarify the mecha-
nisms of certain phenomena. What about your role as an author?

I have often been asked: “What impact does the equipment have? Would it change
if the loudspeaker was larger?” Of course, it would change. Maybe the term
“interaction” would be correct. The technical equipment is important and each
place has a life of its own. But without me, there wouldn't be a piece: | decide
on the day and the place to go to, | determine the equipment, and so on.

I would like to understand the point where your intentions come into play.

I don't know if | have any. | have a concept. An idea. But that changes. For Aion |
only knew that | was gonna go to Chernobyl and do these recordings, inspired
by Alvin Lucier’s playback-recordings of space and voice. But | don’t know in
advance what it is going to sound like. | don't work at all with the intentions of
a classical composer. | am more interested in unfolding the sound by a method
than by intention.

There are certainly diferences between your work and a piece of classical music,
but | also see some analogies in terms of composition techniques. The math-
ematical construction of Labyrinthitis and a baroque counterpoint are not
totally alien to each other.

When my idea for Labyrinthitis first appeared | actually had Bach’s “Musikalisches
Opfer” in mind; that's a piece which ascends continuously and eventually ends
where it came from. And | had hoped, that the combination tones in the ear
would ascend—even though that's a very Christian idea. As it is, it goes in the
other direction, downwards—inwards, into the cochlea.

Medical apparati can record body-sounds and noises and turn them inside out,
like the heartbeat. In Labyrinthitis you are composing with a body area that
is out of reach for the listener—and you manipulate it. How do you deal with
that position of power?

| think, my pieces trigger something on a rather physical level. Once, | was working
in a sound installation in Kaliningrad, in a circular space within an old military
fortress, which was fantastic for acoustic playback-recording of the space. |
used a similar principle as in Aion, but here you could experience the piece in
the room where it had been recorded. The spatial setup created very powerful
vibrations, which in fact don’t disturb the ear, but are transmitted through the
body. By accident these vibrations were felt very strongly below the waistline.



That was no intention of yours?

No. Sound can touch our senses physically and evoke something emotional. But |
don'tintentionally create a situation which evokes a certain emotion. | want
the people to invent their own story.

And yet the sounds you compose enter the listener’s intimate space without
asking them. You create a state of mind, which “touches” you in a similar
way as if you were listening to classical or popular music. What's the idea
behind the freedom of the listener?

It's all a suggestion. You can leave the room. Emotional music or aggressive
music—these things are incredibly predictable. It's all tricks: keys, tonal
changes, rhythm, doesn’t matter if it is techno or classical music. | hope that
my pieces leave enough space for listener’s individual intimacy—a space which
might appear in the method itself, somewhere in the gap between technique
and intention. | completely agree on McLuhan, but on the other hand, tech-
nique is nothing unless we put a message in it. m
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