archetypes of sound

While vision has largely been regarded as the dominant sensorial faculty through which we negotiate the
world,1 it must not be forgotten that human beings are constantly gauging the spatial aspects of their
environment through the conscious and unconscious cognition of sound. In many ways our perception of
sound is truly three dimensional, the stereo nature of our ears and their position on either side of the head
make hearing an all encompassing act of perception. With this facility we are both able to perceive the
depth, size, shape and materiality of our environments and can monitor and respond to the movement,
speed and proximity of people and objects as they move around us. We most often take this aural acuity for
granted and it is perhaps only when the acoustics of sound sources we are hearing are either extraordinary
or intolerable that we become aware of our aural environment. Likewise, within the profession of Interior
Design, the control of a particular space’s acoustic field is either largely ignored or if addressed is undertaken
as the act of dampening sound by using acoustic panelling and soft furnishings such as carpet, fabric and
curtains. For designers it is often considered that the manipulation of sound in spatial environments is a
specialised field serviced by artists, audio technicians and musicians. Beyond this it is seen as the realm of
acoustic engineers to deal with the complex acoustic demands of concert halls, opera houses and recital
centres. In many cases the solution to an acoustic problem in spaces such as cinemas and live music venues
is to provide suﬃcient acoustic dampening to allow high quality multi-channel surround sound speaker
systems to be the primary and highly controlled source of sound. This transformation of the understanding
of sound from its acoustic properties into the realm of electronic media has distanced contemporary society
from the essential qualities of sound and the value of finely tuned acoustic spaces in our daily lives.
In order to transcend the abstract and highly technical nature of sound manipulation and contemplate
its control from an object maker’s and spatial designer’s viewpoint it became necessary to define sound
as a sculptural medium, a tangible physical field which can be shaped into expressive and compelling
compositions that set up dynamic relationships within architectural space. In this undertaking it was
important to come to the understanding that sound is in fact moving waves of air and that hearing is a
physical reaction to the frequency and pressure of those air waves. In this sense sound can be considered as
the ultimate haptic experience, as it is the result of a physical medium being felt by the sensitive membrane
of our ear drum which is then converted into the electrical impulses that are perceived. When it is of
significant amplitude its vibratory power can be felt through the body, skin and bones. Coming to terms
with the idea of sound as a three-dimensional spatial configuration of moving air requires an appreciation
of the geometry of wavelike behaviour that lies at its core. While the wavelengths of light are infinitesimal
and as such perhaps too fine for us to imagine, sound’s wavelengths and frequencies are at a scale that is
closely related to the size of human beings and the architectural constructs that they inhabit. In this way we
can start to imagine the dimensions of sound as specific fields of vibrating air through which we pass every
second of the day. Adopting these perceptions in the formulation of a conception of sound as a physical
entity required the understanding of its behaviour as a combination of specific frequencies and amplitudes
which create fields of interference and degrees of resonances and reverberation within the objects and
spaces that surround us.
The Visual Manifestation of Sound
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Acoustic Geometry

The initial design investigations into the physical and spatial properties of sound sought to expose ways
of visualising sound fields as standing wave interference patterns. The first project took its cues from
the celebrated experiments of Ernst Chladni2 and set out to explore the nature of the vibration of sound
and its visual representation. The project involved the construction of an apparatus in the studio which
manipulated a shallow pool of water via a series of speakers which were placed underneath. As tones were
played through the system the relationship between the frequency of the sonic vibration to the shape and
depth of the water pool manifest diﬀerent standing wave patterns. Changes in the sound intensity and the
addition of other frequencies caused corresponding alterations in the patterns on the water’s surface. In the
course of undertaking these experimental design projects a number of variables in the process were tested,
these included: the size and output specifications of the speakers; the frequency and amplitude of the tones
played through the system; the size and the shape of the pool; the thickness and flexibility of its materiality;
and the depth and viscosity of the liquid that filled the pool.
Through a series of refinements a rig was set up that utilised an elliptically shaped, vacuum formed
polystyrene dish that was partially filled with water. This dish was mounted on two eight watt speakers,
positioned at each foci of the elliptical shape which were connected as two channels to a simple amplifier.
This rig interfaced with Cool Edit Pro mixing software and a tone generator which allowed for the
manipulation of diﬀerent frequencies and amplitudes to be produced in the separate channels of the
apparatus. The rig made it possible to generate a vast array of ‘frozen geometries’ in the pool’s surface by
manipulating frequencies from almost subsonic rumbles to high-pitched ear piercing whistles. Over time the
rig’s use was fine tuned to produce a compelling and varied set of standing wave patterns that corresponded
to specific frequencies. Many hours were spent tuning the frequencies and testing the relationship between
the harmonic proportions of two distinct tones in order to create certain patterns and in appreciating the
influence of the amplitude (or relative volume) of these tones in controlling the patterns manifest on the
water’s surface.
In generating these standing wave geometries, it became obvious that the quality and angle of the light
striking the water’s surface and the colour of the water in the dish were vital in presenting the eﬀects with
a clear visual acuity. An equally compelling eﬀect to that of the patterned ripples on the water’s surface
could be achieved through the reflection of light from the surface onto an adjacent wall. A light source (with
a very tight beam angle) was set up so that it would reflect oﬀ the elliptical body of water and produce a
circular image of the water’s eﬀects onto the wall. With this arrangement of apparatus it was possible to
reflect a perfectly symmetrical and frozen pattern of light on the wall. Interestingly the frozen patterns of
light were best achieved when the amplitude of the sound was low and that there seemed to be no standing
waves visible on the water’s surface, while when the frequencies and amplitude were set to create clearly
visible standing waves on the water’s surface the reflected light would display moving vortices of flows and
circulations.

Mantra
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The work was finally conceived as an installation entitled Mantra, which exposed sound fields as standing
wave interference patterns and imbued this phenomenon with a poetic dimension and sculptural presence.
The soundscape was composed by the careful orchestration of a looped sequence of extended musical
notes of a seemingly human voice that subtly and rhythmically faded in and out and overlapped each other.
This created an array of geometries in the water filled elliptical dish, which sat within an inverted cone
shaped altar-like form. A red coloured beam of light reflected oﬀ the water’s surface to create an ethereal
and meditative spatial aﬀect of frozen mandala-like symmetries and swirling vortices which were magically
manifest within the darkened space. The work’s title, Mantra, alludes to the inherent connection between
sound and geometric form documented in ancient Vedic verses. In the Vedic conception of the world sound
and form were considered to be inseparable as all the properties of form are considered to be in sound and
conversely all form is considered vibrating energy, a movement which produces sound. In this system every
object in creation is seen to have its subtle constituent sound, and it is through the knowledge of these
sounds, the science of mantra, that the world can be understood and organised.3
The uncovering of the connection between sound and form mirrored the work of Hans Jenny, who in the
nineteen fifties used crystal oscillators to vibrate metal plates and membranes at specific frequencies, upon
which the aﬀects on a variety of materials like sand, spores, iron filings, water and viscous substances were
tested. In his studies Jenny gave numerous examples of ‘vibrations, oscillations, pulses, wave motions,
pendulum motions, rhythmic courses, serial sequences and their eﬀects and actions.’4 Jenny’s startling
images suggest that events in the natural world do not take place in a continuous sequence but are in ‘a
continual state of vibration, oscillation, undulation and pulsation and that where once we could consider
the physical world as formations, textures and forms it is now possible to conceive of the physical world
as movements, currents, circulations and rotations that are constantly being regenerated in a rhythmical,
serial vibrational character.’5 Philip Ball in ‘The Self Made Tapestry’6 extends the concepts of vibrational
and wavelike geometries to encompass observations and analysis of self-organisation that can be seen to
be continuously occurring within the patterns and structures of nature. In these observations it seems that
science is echoing the ancient tantric Aphorism that, ‘form is the envelope of pulsation.’7 These insights
into the connection between sound and form became the foundation for concurrent projects in which an
approach to the conception of structural and material designs were informed by the geometries of wave like
behaviour found in the qualities of sound fields.
It is interesting to note that while I was researching these phenomena and conducting the standing wave
experiments it seems that similar ideas were being explored in synchronicity by diﬀerent artists across
the globe. In 2002 the French Canadian collective [plumb] produced Ondulation,8 a temporal sculpture
composition for water, sound and light in which the three elements were intertwined and choreographed
into a forty-minute composition. In 2003 New Zealander Lyndal Jeﬀeries9 exhibited Amoebase a work
in which low frequency electrical resistance was transmitted randomly through sound into pools of a
variety of materials including mercury, oil, pigments in order to create intricate patterns, wave forms and
crystallisations and won the national Sculpture Award for Cymatic Field, a vibrating ‘sound pool’ on a
tank of polished stainless steel overlooking the ocean. While in Helsinki in 2003, the Finnish sound artist
Finnbogi Petersson10 produced the installation Sphere, in which sine waves within a frequency range of 50
to 60 Hz were channelled into a large, clear bowl of water, creating reverberations on the water’s surface
through which light was then projected from beneath the water onto the ceiling, creating an undulating
orb of light. As in the Mantra installation, these works allude to the idea of the use of ‘sound as a tool to
generate visual works that chart the terrain between sound and vision, creating temporary and invisible
physical phenomenon that is visible and almost tangible’11 and evokes ‘the primal nature of sound.’12 These
works give a ‘visual form to sound by creating a new experience of the sonorous world for the viewer’13 and
manifesting eﬀects that are ‘not quite music, sculpture or cinema but a hypnotic and compelling mixture of
all three.’14
Mantra
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Resonant Objects

The further development of a specific expertise toward the crafting of acoustic environments was conducted
through a series of experimental design installations that used a simple testing rig to uncover the principles
of the nature of sound and its relationship with materiality, form and spatial volume. These test rigs revolved
around the disassembly and reconfiguring of inexpensive computer stereo speaker kits, in which the speaker
boxes were taken apart so that the amplifier and speakers became discrete elements to which any number
of speaker arrangements could be configured so as to interface with a laptop or iPod. This rudimentary
set-up was employed in conjunction with the use of Sound Forge digital audio editing software that made it
possible to engineer multilayered sound tracks that could interface with the configuration of speakers and be
used to test diﬀerent mixings of frequencies and amplitudes of sound. The construction of this simple device
provided a certain level of freedom through which the intricacies of sound production could be demystified
and ensured that the experimentation with sound propagation and acoustic qualities could be explored in a
responsive and intuitive way. With the rig it became possible to uncover how specific sounds reacted with
diﬀerent materials and volumes, how the construction of simple enclosures enhanced the performance of
the speakers and how diﬀerent arrangements and combinations of speakers relative to the listener achieved
diﬀerent levels of sound quality, clarity and spatial aﬀect.
These experiments evolved into a series of briefs for what became known as Resonant Objects. These
works were considered as being a cross between a speaker box, a musical instrument and a sculpture. They
diﬀered from the specifications of the typical stereo speakers in that rather than being devices that were
designed to produce clear reproduction of music they sought to respond to a specific range of frequencies in
specific ways to create tangible spatial and physical eﬀects. In many ways they held similarities to the design
of a light fixture in which a specific source of a particular wave frequency is directed and shaped, however
in this case rather than light waves it was soundwaves that were being modulated. The design process for
these pieces diﬀered greatly from the purely visual techniques a designer is used to employing, as they
were made primarily to perform and react to the specific invisible vibrations of sound. In order to come
to terms with this approach to design it became necessary to identify and control the principles of sound
such as propagation, frequency, amplitude, diﬀraction, diﬀusion, absorption, reverberation, resonance and
harmonics and to develop an ‘ear’ that was tuned to the subtle changes that diﬀerent conditions would
engender. The familiarising of oneself with these qualities of sound through their direct manipulation meant
that the media could be thought of as a spatial tool that could be readily used by the designer rather than an
abstract and specialised field that was the exclusive realm of specialist technicians.

Standing Wave Patterns
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The initial iterations of these experimental works were conducted through an undergraduate interior design
studio entitled The Museum of Sound, which was run in conjunction with Nicholas Murray, who was engaged
in a doctorate entitled ‘Sound and Space: an Architect’s Investigation.’15 After being introduced to the
physical principles of sound the students produced a sound piece as a response to a space in the city whose
acoustic properties they had studied and recorded. From these two starting points the students created
carefully crafted instruments that attempted to express visually the idea of resonance through its form
and in doing so defined an architectonic volume which beautifully amplified and aﬀected a range of aural
experiences. The safety, simplicity and inexpensive nature of the test rig provided an immediate gateway
into the production of sound and the testing of acoustic eﬀects. The finished resonant objects ranged from
constructions that displayed the visualisation of the nature of sound through: the reaction of coiled springs,
water and sand on vibrating plates; the qualities aﬀorded by sound’s interaction with diﬀerent materials;
the resonant properties of air columns in cylindrical forms; the focusing nature of domed shapes; the spatial
potentials of stereo aﬀects; the diﬀusing nature of low frequency sounds and the directional nature of high
pitched ones.
These works were then presented in an exhibition in the School of Architecture and Design Gallery at
RMIT in which each resonant object was wired up to a central amplifier and sound source that allowed
the individual computer speakers to act as line amps in the control of the overall sound field. For this
installation it was decided to incorporate all of the soundtracks the students had produced onto one large
looping masterwork, so that while individual pieces would respond periodically to the sounds for which
their objects were designed, they would also find new resonances and qualities in the way they responded
to other student’s sound works in the mix. The set up of the exhibition provided another level of research
and refinement in the understanding of the shaping of a complex sound field, as each piece was carefully
positioned within the gallery relative to their sound quality and the acoustic aﬀect they would create within
proximity to each other. The looping soundscape interacted with each piece in diﬀerent ways as specific
tones moved through and around the pieces and were eﬀected in diﬀerent ways relative to the individual
resonant objects materiality and sculptural form.
The final installation required many hours of careful tuning as the volume of each individual resonant object
and the mixing of the soundscape was adjusted so as to intermingle the eﬀects of each individual piece
into a balanced, unified, fluctuating and defined field of sound that was structured within space and time.
A key to the success of this work lay in the fact that the visitor could comprehend the relationship between
each individual physical resonant object and its material and geometric dimensions and the aﬀect that it
had on the swirling soundscape that engulfed the collected works. One could experience the work by either
wandering through and around the sculptural objects and appreciating the sound field they created or one
could stand still and perceive how an individual piece translated particular parts of the score into tonal
and spatial expressions and compare this with how an adjacent work performed. The overall aﬀect was an
enchanting spatial composition which shaped a series of subtly shifting aural encounters that confounded
and delighted visitors to the gallery.

Museum of Sound
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Harmonic Fields

With the principles of acoustic geometry and the performative aspects of resonant objects clearly defined,
the next phase of the project examined the creative manipulation of the elements of sound, through a
number of propositional works. These works sought to develop design strategies which considered the
medium of sound as a geometric construct that would enable the merging of the quantifiable aspects
of aural and acoustic control with the expressive scope of the medium in a unified and holistic way.
The projects sought to clearly quantify the ideas of resonant frequencies and their response to certain
geometries and materials and provide a guide to understanding the shaping of sound as manipulatable
fields within architectural spaces. The investigations revolved around research into the physical dimensions
of sound when it is expressed as clearly defined wavelengths and how such knowledge could be directly
translated into the conception of sculptural form that is carefully calibrated so as to generate harmonic
resonances, acoustic beats and other spatio-aural eﬀects when they interact with particular sound
sources. At the core of this approach to design is the idea that it is possible to create sculptural works and
architectural spatial elements that directly relate to the specific frequencies, tones and noises that interact
with them and that there can be an intimate relationship between sound and form that guides the design
process.
The establishment of a conceptual framework for such thinking involved research into the history of the
comprehension of sound that lies at the base of mankind’s physical and metaphysical understanding of the
world. In tracing the connection between the intrinsic order and archetypal properties that lie within the
phenomena of sound and its role in defining the fundamentals of musical theory, mathematics, geometry,
architecture and the physical sciences, an approach to the conception and manipulation of sound as a
physical and spatial practice was developed. The work that evolved from this thinking expressed diﬀerent
aspects of sound wave based phenomena while drawing upon the metaphors inherent within their historical
references to infer an expressive poetic dimension within their constitution.
The Chora piece was developed as a way of visualising these premises and providing a measurable
technique for considering the eﬀects of sound fields on objects and spaces. The title of the work refers to
the ancient Greek concepts of both chora and chorus. In this project the term ‘chora’ was considered as a
space from which the idea of form can be manifest, a receptacle for the genesis of the concept of spatiality
that forms the foundations of the attributes of place and place making.16 These allusions were integrated
with the idea of the chorus in traditional Greek theatre, in which a group of performers would use vocal
techniques such as synchronization, echo and ripple to provide an accentuated aural layer of commentary to
the unfolding drama onstage. With these influences in mind, Chora was conceived as a sculptural vocal choir
that could adapt its output and spatial arrangement in response to diﬀerent environments, circumstances
and moods to create unique spatial aural events. Rather than being a musical piece or non musical
soundscape, the Chora is based around the conception of a composition of carefully tuned tones and their
interaction with specifically dimensioned forms so that they create tangible and specific spatial sensory
aﬀects. In this way the work was conceived as a way of matching the arithmetic, geometric and harmonic
aspects of sound fields, sculptural forms and their surrounding space.

Chora
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The concept for the tonal system that interacts with the Chora piece was based on the diatonic scale (which
correspond to the white keys on the piano) these musical notes were chosen as their wavelengths have a
direct proportional relationship with one another. Initially the conception of the piece was based around
Pythagorean tuning, in which multiples of the 3:2 proportions of the perfect fifth were used, to create a
fractional system for the understanding of specific notes and their relationship to specific lengths of hollow
cylindrical forms. The visualisation of this concept highlighted the idea that it is possible to produce a
number of diﬀerent resonant frequencies, harmonics and overtones with air columns within the specific
length of tubes and in doing so create an array of potential harmonic juxtapositions. It was envisaged
that the individual columns would resonate with the tones of musical scales, creating multiple harmonic
arrangements between the carefully tuned chambers. In order to achieve this, research was done to
ascertain the absolute lengths of specific musical notes in both open ended and closed volumes which in
turn informed the calibration of lengths of cylindrical pipes used in the design of the final piece.17
The study of the dimension of sound waves led to the generation of a series of sculptural forms that
employed specific horizontal tube lengths so that complimentary harmonic relationships between two notes
could be employed to resonate within them. These columns were punctuated by a smaller intersecting tube
that acted simultaneously as: a device for the modulation of specific resonant frequencies of the tube; a
base reflex vent that improves the eﬃciency of the air column at low frequencies; and a listening portal
from which an intimate experience of the sound produced within the chamber can be heard. The installation
was made up of three column-like forms that are laid out in plan on the points of an equilateral triangle.
The standing columns were of diﬀerent lengths and the portal tubes intersect them at diﬀerent heights
relative to dimensions of the notes which will play through them. The outer skin of the column forms were
abstractly reminiscent of the human figure, the diﬀerent ratio of the wavelength columns giving each
individual figure its own slightly diﬀerent personality. The idea that the arranged objects were members of a
chorus was heightened by the human sounding tones that resonate from deep within the standing sentinels.
In this sculptural/spatial/harmonic composition, the precise distance between individual sound sculptures
was considered as being essential so as to set up the optimal relationship between sound sources for
the creation of clearly defined patterns in the acoustic field. The geometric interaction of the sculptural
forms and the patterns of sound that they generate, orchestrates the experience of the space which
surrounds them. These concepts were first visualised through the construction of a series of drawings/
diagrams that sought to map the nature of the interference patterns that the arrangement of forms and
notes would possibly create. These diagrams not only became an important tool in the conception of the
potential soundscape in a visual and spatial way, they were also particularly informative in the way they
expressed the intensities and dispersions of the sound field. Through the gestalt of the visual patterns
generated, the diagrams acted as a way of illustrating how the mixing of nodes and antinodes creates
various amplifications, cancellations, beats and composite aﬀects within the sound field. The diagrams also
highlighted the need for a degree of acoustic isolation of such a sound field, as its aﬀects work more clearly
as one enters the perimeter of the resonating forms but could be destroyed by reverberant conditions of the
surrounding space. Through these considerations it became clear that the relationship between a carefully
composed sound source, its qualities when interacting with resonant sound sculptures and the acoustic
condition of the space it is situated within, is a symbiotic interaction in which all elements need to be
considered and finely tuned.
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Note

Frequency
(Hz)

Wavelength
(cm)

Resonant
frequency
Length
cylinder(open)
cone (closed)
(i)w/2

Resonant
frequency
Length
(closed)
cm
(w/4)

Harmonic
Ratio

Musical
term

C4

261.63

132.

66

33

1:1

C#4/Db4

277.18

124.

62

31

16:15

Pure Minor
Second

D4

293.66

117.

58.5

29.25

9:8

Pure Major
Second

D#4/Eb4

311.13

111.

55.5

27.75

6:5

Pure Minor
Third

E4

329.63

105.

52.5

26.25

5:4

Pure Major
Third

F4

349.23

98.8

49.4

24.7

4:3

Perfect Fourth

F#4/Gb4

369.99

93.2

46.6

23.3

45:32

Pure
Augmented
Fourth

G4

392.00

88.0

44

22

3:2

Perfect Fifth

G#4/Ab4

415.30

83.1

41.55

20.775

8:5

Pure Minor
Sixth

A4

440.00

78.4

39.2

19.6

5:3

Pure Major
Sixth

A#4/Bb4

466.16

74.0

37

18.5

9:5

Pure Minor
Seventh

B4

493.88

69.9

34.95

17.475

15:8

Pure Major
Seventh

C5

523.25

65.9

32.85

16.425

2:1

Octave
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Chora - Harmonic Field Diagram

Aural Presence

The development of an approach toward the designing of the sound sculptures and resonant object
installations revolved around the conception of a sound rig that could produce up to eight independent
channels of output so that an overlapping field of sound sources and resonant responses could be
orchestrated. The principles employed in the crafting of these compositions varies from traditional musical
scores in that they are conceived of as integrated loops of sound of diﬀerent lengths and character that set
up a constantly changing set of relationships with each other when played concurrently. The individual tracks
are mixed and looped in such a way that they are constantly doubling back on each other to create diﬀerent
sets of relationships with one another, so that a series of simple soundtracks can produce a complex aural
condition. The sound compositions are conceived so as to move from rudimentary tonal arrangements
which highlight fundamental spatial qualities of the installation to complex orchestrations and eﬀects
that have powerful expressive possibilities. In the conception of these pieces the works are considered
as an assemblage of resonant sculptural objects organised in a variety of spatial arrangements for which
soundscape pieces are composed. The works are orchestrated so that the diﬀerent channels establish an
extended cycle of sonic relationships with each other and the resonant chambers they emanate from and
in doing this create sound fields that can be considered as clearly defined sculptured forms that exist within
the parameters of space and time. In the Mantra and Chora pieces the ideas of ancient notions of sound
from diﬀerent cultures became the driving force behind the design of sculptural sound pieces. These designs
were based around particular aural archetypes which informed the design of the object and the shaping of
the sound. In both works, the idea of the human voice being the medium through which specific sounds are
produced was seen to be an intimate and compelling approach to animating sculptural resonant form. In this
way the pieces were considered to be simultaneously an evocation of particular knowledge toward sound as
well as powerful artistic expressions of metaphorical intent.
In Babel, the use of the human voice was envisaged as an obvious central metaphor that exploited the
diﬀerent aural qualities of languages from around the world, in order to create a swirling and cacophonous
tower of the spoken word. The concept of the piece was to create a phalanx of sound that is created by the
translation of a simple phrase into multiple languages (English, Chinese, Japanese, Arabic, Spanish, Swahili,
Greek, Latin, etc). The phrase used was, ‘they are one people and have one language’, which was taken from
the Genesis chapter in the Old Testament which describes the Tower of Babel.18 The phrase is combined with
the repetition of the word/name ‘Babel’ which unsurprisingly sound similar in most languages. The resonant
chambers take the form of terracotta vases that are stacked in groups of four, facing each cardinal point.
The vase form was chosen for both its resonant properties and for the fact that it is an archetypal form
that can be found across cultures. Each layer of the tower of vases is oﬀset at forty-five degrees to the layer
below and made up of progressively smaller vases. A specific diameter speaker is mounted in the throat
of each vase which allows for sound to be projected outward in a directional manner but also aﬀords the
bulging base of the vase to act as a resonant chamber. The diﬀerent layers and speaker sizes have a diﬀerent
frequency response to the phrases and languages being transmitted through them. The bottom layers
responding to deeper masculine voices and more nasal sounding dialects and producing a low reverberating
and non-directional sound field while the top layers respond to the higher register of the female voice and
the more staccato dialects and provide piercing directional sound eﬀects. The sound sculpture is wired as
four stereo channels that do not reinforce the qualities of the individual horizontal layers but define the
structure as four interconnected spirals. In this way the soundscape can be composed and orchestrated to
create a cascading vortex of sound that circles the sculpture and seems to be ascending to the heavens. The
amplitude of the soundscape is calibrated so that the sculpture is not merely working as a giant speaker box,
rather the piece seeks to achieve an aural presence in the way that the voices seem to inhabit the spaces
of the vases and ripple along the hardened clay surfaces. The sound field is kept in close proximity to the
physical form so that the two become inseparable elements of the same entity.
Herald and Babel
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Sonic Envelopes

In the Mantra, Museum of Sound, Chora and Babel projects a methodology was developed that enabled the
combination of sound fields with the conception of physical objects. Each project explored diﬀerent ways
in which the nature of sound may interact with the material and the formal in order to create a specific
relationship between these phenomena and the perception of the audience. The development of these
projects focused on the conception of resonant objects, however through the process of uncovering the
nature of sound and the material world it became apparent that the relationship between these sound fields
and the architectural enclosure they inhabited was a vital component in the success of the final work. In
works such as Mantra the system was set up in such a way that the eﬀects of sound on the water’s surface
were modulated separately to the sound aﬀect in the room. The volume of the speakers activating the
water were controlled through one channel while a separate set of speakers sat at the base of the altar-like
form and amplified these sounds so they would resonate with the floor and reflect a non-directional field of
sound throughout the room. In this case the more reverberant and cave-like a space the better, as the piece
was based around the clarity of single notes and simple harmonics lingering and rippling in unison with the
projected geometries of the water’s surface. In the Chora project the idea was to isolate the sound field so
that a complex arrangement of tones and sound sources could be controlled. In this case, the floor and the
ceiling of the space in which the resonant objects stood were to be made of hard reflective and acoustically
bright materials while the perimeter of the installation was to be ringed in a light translucent curtain and the
floor covered with carpet tiles. These gestures were intended to acoustically isolate the sound field of the
installation so that the audience would move from an acoustically dampened environment and through the
veil of the curtain into an acoustically active and charged space.
The appreciation of the relationship between the generation of complex sound fields and the control
of their perception in architectural spaces led to the conception of the next projects. These works were
inspired from a fascination with the ancient acoustic sounding vases described by Vitruvius, called ‘echea’,19
which were reportedly used to enhance the qualities of the sound in ancient Greek and Roman theatres.
These chambers supposedly worked to heighten the qualities of certain frequencies of the voices of the
performers and absorb the sound made by the audience. Similar devices have been found to be used in
the Islamic mosques 20 and in medieval churches 21. The concept behind them works the same way as a
Helmholtz resonator in which the dimension of the throat of the opening and size of the resonant chamber
have specific relationships with certain frequencies of sound that enter them. These ideas are used for the
design of contemporary bass traps and slat wall acoustic panels where the dimensions of the gaps or holes
in a plywood sheet allow certain frequencies to be absorbed by porous acoustic material. This idea of a
resonant form that is integrated with architectural space was pursued as being something that could both
passively and actively engage with the sound qualities of a space.

Circle of Fifths
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The brief for the following projects asked how an approach to design may be taken where the use of such
resonant devices goes beyond their ability to dampen sound. The projects explored the potential for the
conception of architectural elements that focus, amplify and enliven the acoustics of architectural spaces
in specific ways. Blesser describes devices such as these as acoustic embellishments, ‘an acoustical object
or geometry that produces aesthetically recognizable acoustic attributes, adding aural richness and texture
to the space. Embellishments can be actively creating the sound source or passively filtering, resonating or
reverberating sound. In concert halls acoustic embellishments are generally unwelcome as the acoustics of
the musical space, an extension of the instruments, should match the musical repertoire. In contrast aural
embellishments are welcome in social or religious spaces, providing aural variety, symbolic meaning and
spatial texture.’22 The development of these concepts revolves around the generation of ideas for ceiling,
wall and screen elements that both generate sound sources and act as acoustic modulators that respond
dynamically to the sound field of a particular environment.
The idea of constructing sonic embellishments was based around the exploration of the careful repetition
and array of resonant chambers to create complex repeating geometries. This investigation began with the
Herald piece which employs a constellation of bright orange ‘witches hats’ traﬃc cones which are arrayed
to create a large two sided hanging structure that visually confronts the viewer with its dynamic form and
challenges them to interact with its acoustic properties. Due to the nature of the acoustic focusing of its
cone-like resonant forms, the Herald can be used as a grouping of megaphone-like devices that concentrate,
direct and project one’s voice across a space. Similarly the sculpture can be used as a series of ear trumpets
which aid in the amplification of ambient sound. Within the array of the cone forms, the piece was designed
to operate as a large-scale receiver and transmitter of the sounds within complex aural environments in
which it would collect and reflect the acoustic terrain within a space in vibrant, elusive and intriguing ways.
In Kotel, a system for the creation of large-scale sono-acoustic walls was developed in which the wall acts as
a housing for multiple speakers and also functions as an acoustic element. Through its faceted geometry and
diﬀerent sized resonant volumes, the wall can be finely tuned to reverberate or dampen specific tones and
sound qualities within a space. The design is made up of a system of truncated pyramid forms constructed
from plywood. The grid like arrangement of the diﬀerent sized individual elements enables large areas of
wall space to be covered and a vast a variety of patterns to be produced from just ten simple base units. The
intriguing quality of the exponential geometrical relationship between the individual units is their ability to
generate a seemingly shifting and pulsating gestalt of octagonal and wave-like patterns in the wall’s surface.
So that the hard-edged geometry of the resonant chambers becomes a flowing field of wave-like aﬀects
that seems to mirror the acoustic geometries of the standing wave patterns of sound discovered in the early
experimental works. The Kotel piece marries the concerns of sound propagation and acoustic control with
a visually compelling aesthetic and a refined structural logic and suggests an approach toward the design of
resonant objects that could be synthesised into the fabric of architectural environments.

Kotel
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This phase of speculative acoustic projects culminated in the Circle of Fifths piece, in which the
understanding of the properties of column-like forms that can be tuned to resonate at specific
frequencies was used as a means of creating a dramatic hanging ceiling installation. The piece is to be
made up of twelve concentric rings of cylindrical constructions. Each element consists of an upper and
a lower length of translucent acrylic tube. These two lengths are connected by an assembly consisting
of an internal tube that acts as a joining bush for the two column elements. It also houses a small
speaker. The lengths of the cylinders that extend from the central housings are cut to correspond to a
specific wavelength of a note of the chromatic musical scale. Each individual ring of columns represents
a diﬀerent note.
The assembled columns produce a subtle domed ceiling form which is intended to hover gracefully
within an architectural space. The piece acts as a ‘sonic chandelier’ in which each column resonates
to specific notes when a musical piece or soundscape is played through them. The arrangement of
resonating columns in the circular form creates an intriguing spatialisation of the sound field as diﬀerent
areas of the installation resonate at diﬀerent times relative to the compositions that are played through
them. The piece is not envisaged to act purely as a sound sculpture which responds to specifically
composed tonal orchestrations but also provides the platform for all manner of sonic interactions
from carefully produced responses to its geometric principles through to the playing of musical pieces
through its resonant chambers. The work is considered as an interior architectural fixture appropriate
for foyers and entrance spaces of public buildings which would operate as an kind of resonating
instrument that is capable of manifesting many and varied acoustic eﬀects and sonic envelopes.
In concert with the shaping of the sound field the piece would also act as a means to modulate light
within the space. Each tube construction is fitted with RGB LED ‘cats eyes’ ring lights which would
illuminate the frosted acrylic tubes. This field of adjustable light sources would oﬀer an extraordinary
range of possible lighting scenarios that could work in unison with the shifting sound fields produced
within the resonating columns. The connecting of both light and sound systems so that they can
interface with programmable controllers and audio visualisation software would allow the piece to
become a device for the expression of synaesthetic connections between the seen and the heard. The
Circle of Fifths may be programmed to pulsate in a direct relationship between tone and colour or could
create immersive atmospheres that subtly shift the mood of the space in response to a soundwork’s
emotional character.

Circle of Fifths
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Sound and Vision

In the final project of this phase of acoustic investigations, the principles developed from the studio-based
experiments and the proposals for sound sculptures and acoustic embellishments formed the foundations
for an exploration of how such works can interface with the urban environment. This exploration was
undertaken through the teaching of an undergraduate interior design studio, entitled Sound and Vision,
in collaboration with Dr. Bruce Mowson, a sound artist who had recently completed his doctorate which
had explored the concept of immanence as ‘a subjective state that emphasises an embodied sense in time
and space’.23 The studio provided an opportunity for our parallel fields of research in sound to converge.
The confluence of light and sound was seen to be a particularly powerful topic to explore. While these
two most prominent yet separate sensorial stimuli seem to interact with and reinforce each other in many
extraordinary ways, it is a field that is only just being explored by artists and designers. In manipulating
these phenomena and the specifics of their perception, the project oﬀered a refined comprehension of the
dynamics at play within the intersection of the senses.
In undertaking this task we first established a technical and theoretical framework for the understanding
of the principles of light and sound within the urban environment. The concepts of light that had
been developed through my studio-based investigations were introduced to the students through the
consideration of the phenomena apparent at the twilight hours and the interchange that occurs between
the spectral colours manifest in the fading light of sunset and the intensity of the city’s artificial luminance
at night. These considerations were then intersected with the techniques of the medium of projected light
and imagery within and upon architectural spaces. Through the engagement with these methodologies the
studio sought ways to dissolve and transform existing architectural conditions, creating other dimensions
within an environment in which metaphorical dimensions and spatial dynamics could be made apparent
through the juxtaposition of light and space.
In concert with these investigations were a series of ‘active’ listening exercises designed to develop
kinaesthetic awareness of the bodily position in space and aid in the construction of a critical perception
toward the acoustic qualities and spatial dynamics of particular types of spaces. This knowledge was
qualified and quantified through the development of techniques that would guide the sonic reconstruction
the spaces. This was achieved through the understanding of the layering techniques that are used in the
construction of movie soundtracks which was then applied to the identification of the layers of sound at
work in the space. In this approach to addressing sound, the techniques used in the acoustic mapping of a
space became a guide to the use of audio editing software. These principles of sound were then used as a
foundation for the composing of soundscapes that would interface with the particular acoustic properties of
specific sites.
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The studio questioned how light and sound can be used to augment and amplify the conditions of an
architectural space and in doing so expose layers of interpretation, contextual reference and potential
metaphors inherent within the urban realm. It was felt that by engaging with the cultural and historical
conditions that define the city, a designer may conceive of urban spaces in ways that interweave the
accretion of the past within a simultaneous present. In uncovering original approaches toward this kind
of fashioning of the urban fabric, the studio considered the dynamics of selected iconic spaces within
Melbourne’s Central Business District and asked how the context, history and issues of a particular site,
can be exposed through the use of light and sound. The design brief asked for the proposal of a spatial
transformation that would take place within the prominent urban interiors, from the hours of five and nine
in the evening for one week, as part of the State of Design Festival. This task introduced the concept of
designing in time as well as space and addressed the temporal dimension inherent within the use of light
and sound. Within the project, the manipulation of time was embodied through the exposing of histories,
myths and memories of the city and through the development of spatial strategies that altered space
minute-by-minute, hour-by-hour and day-by-day.
The spaces chosen for the project included the War Memorial, the Immigration Museum, Southern
Cross Station, BHP House, 101 Collins Street, the Capitol Theatre, the State Library, Melbourne University
Underground Carpark and the Museum of Victoria. The sites were carefully chosen to represent the civic
values, historical periods, cultural institutions and corporate sensibilities that define Melbourne’s character
and architectural heritage. The resulting designed responses encompassed ideas on the construct of
history, the nature of collective memory, the experience of duration and the resonance of the ephemeral
and suggested how these may become key underpinnings for the development of an interior design. The
bringing together of sound and light within sites which are rich with historical references and contemporary
meaning highlighted the mnemonic potentials of the interplay between the phenomena to evoke mood,
emotion and atmosphere and to transform interior space into a heightened dramatic and theatrical
experience.
The design responses that evolved throughout the studio were ultimately seen as belonging to three
diﬀerent strategies towards the use of light and sound and their interaction with an extant architectural
space. The projects that were sited in large corporate foyers and public atria used the concept of ‘amplifying
the everyday’ as a strategy for the light and sound installation. Another typology of space that became
apparent were the ‘spaces of memory’, in which the students found that through the nature of the program
of the building, there was a compelling story that could be told through light and sound. In other projects
students were challenged by the splendour of great buildings that seemed to hold deep histories and
resonances within their interiors. In responding to these spaces the students developed ‘constructed
narratives’ from which to they could perform appropriate accompaniments to the existing order and beauty.
In synthesizing these concerns into a vernacular that could transform our perception of existing architectural
space the projects embraced concepts from the worlds of installation art, architecture, cinema, literature
and philosophy to suggest a plethora of potential urban spatial experiences. 24
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Aural Architecture

The approach taken to this series of projects exposed how the appreciation of sound sources and acoustics
within architectural space can go beyond the purely technical realm and potentially become an expressive
medium in the shaping of spatial experience. Blesser describes this role as being an aural architect, a
professional who:
‘acts as both artist and social engineer, they select specific aural attributes of a space based on
what is desirable in a given context. Acoustic architects focus on the physical properties of spatial
acoustics whereas an aural architect focuses on the way a listener experiences the space. To
evaluate aural architecture in its cultural context we must ascertain how acoustic attributes are
perceived: by whom, under what conditions, for what purposes, and with what meanings.’25

In the preceding investigations the consideration of sound as a tangible physical field that can be shaped
and constructed along with other material, phenomenal and sensorial qualities of a space in order to
heighten one’s experience has been the central focus. The knowledge gained from the sound installations
and propositional works has evolved into a set of conceptual principles that act as a guide in comprehending
the acoustic potentials of architectural and urban spaces and the identification of opportunities to
create complex, dynamic and dramatic juxtapositions of sound and space. In such a design methodology
the comprehension of the performative aspects of sound propagation and acoustic aﬀect needs to be
understood in unison with the conception of specific architectural geometries and spatial arrangements.
The approach to the shaping of architectural spaces in such a way involves the appreciation of the integrated
and symbiotic relationship between the production of particular sounds and tones, the size and shape of the
objects that resonate in their presence, the positioning of these resonant objects relative to one another
and the interaction of the resultant sound field with the acoustic properties of the spatial enclosure in which
they reverberate. These complex physical considerations are further augmented by an appreciation of the
symbolic references and archetypal qualities that are inherent within the relationship between sound and
form.

Sound and Vision
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