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In Memoriam

John Cage 1912-1992

'
f 1 corresponded with John Cage informally about music + architecture. He was a magnet for interesting inquiry and

always gave fascinating, often loaded responses, which have become part of the concluding notes of PA 6.
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y high school writing tea-

cher, Mr. Springbored,* taught our
class that there are four distinct cac-

egories of writing: informative,

descriptive, analytical, and entertainT
ing. Attempting to fulfill an assign+
ment, | produced what I thoughg

was a strictly informative paper on
“Maintaining a Sea Monkey Farm|
in Your Own Home.” After reading:
it to the class, T was told it wasn’t§
informative; it was entertaining. Asi

clear as the four categories seemed,

too many lines crossed between
them, blurring their distinction.
This has led me to recognize that
the world is not so neatly confined

and defined as I was always taught.

So, rather than relying on a con-
fined, separated definition of music
and architecture to introduce
PAI16, T've fallen back to the root of
each art: the eye and the ear. The
eye and the ear resemble each other
in construction, number, and in the
function of their parts resulting in
the obvious perception of analo-
gous properties of matter. The eye
lends itself to a visual field; the ear
to an aural field. Architecture repre-
sents the art of design in space;
music, the art of design in time.
Nature continually manifests
motion in space or motion and

space bound together as one;

foreword AfCliiTecture as a Translation of Music

| S

it is LIFE. The properties of space and time
are inseparable. Without time and space, mat-
ter is inconceivable; it is a dead thing. Space
gives form and proportion; time supplies it
with life and measure.

This study of music + archirecture is a work
lin progress rather than a definitive and
iexhaustive study of architecture as a transla-
}tion of music. I am assembling this study to
stimulate criticism and discussion of the basic
lissues and perhaps involve other investigators
lin the rask of extending this sketch to the cre-
ative process. The ten musicians and archi-
tects whose work provides the basic material
for this study explore the language, philoso-
iphy and character of music + architecture.
Their work successfully breaks down the cul-
curally erected barriers that separate the music
audience from the architecture audience.
Here a new stage is being built; the old idea
of music + architecture isn’t erased, but it is
out of focus, blurred, and unsharpened.

‘The pamphlet is divided into four sections:
Vicruvius Program, y— Condition, Case Stud-
ies, and Concluding Notes. The Case Studies
lare further divided into three point of views:

Based on Acoustics, Instrument as Architec-

. 1
ture, and Layered Relationships. These three|
approaches are not the hard and fast cate-;
gories that Mr. Springbored implied, bur are|
instead offered here as other means of explo-
ration. Overtones from one approach often|
sound into another, making no one project a
pure representation of a single point of view.
For example, Michael Brewster’'s Geneva By—|
Pass project explores the acoustics of threeI
consecutive tunnels, but also shares the quali-|
ties of 2 wind instrument. |
We live in a culture that readily and perva-|
sively privileges the eye over the ear. I have
assembled PAIG to counterbalance thisl‘
unconscious tendency and to spark an inter-|
est in the translation between the two medi-
ums of music and architecture. By tyingl
together the adjacencies and overhearing the
varied mutations of visual sound and acousti-
cal space imagined and installed, T hope this
pamphlet will give another sense to the
numerous ways music and architecture have,

mutated and cross-fertilized one another.

* The persons depicted in this article are purely fictional. Any resem-|

blance to any persons cicher dead or alive is purely coincidental,



you put something d ace you can see the m . It's a cool 1dea—why a € you doing
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VIL(UvIUS Program

he Vitruvius Program is an educational organization devot-

ed to the development of teaching materials and methods in the |.

field of architecture. Vitruvius was founded by Kathleen and
Eugene Kupper Lfl‘l.dt‘.‘j’ the nusPices of the Southern (?alifomia vhe Architect should be equipped with the
Institute of Architecture and is named after an architect who lknowledge of many branches of study and
Ten Books of Architecture, the oldest and most influen- |varied kinds of learning, for in the architec-
tural judgement all of the work of other arts
is brought into test...therefore let our archi-
tect be educated, skillful with the pencil,

We understand from Vitruvius chat architecture is not a special- |instructed in geometry, knowledgeable in
ized and exclusive subject, but one of the most universal and |history, follow the philosophers with atten-
tion, understand music...and many kinds of
learning, I think that no one has the right
lto proclaim oneself as architect hastily....

wrote the

tial work on architecture in existence. The very first words of

chis text are devoted to the “Education of the Architect.”

inclusive of human abilities. Learning architecture is a creative

integration of doing and knowing and the importance of each in

solving problems. These are abilities that our children can devel- |Those, therefore, who from tender years

op, that will act as the foundation for their growth and under- [receive instruction in the various forms of

learning, recognize the same stamp on all

anding of th Id with ind.
snndmg © ¢ wor 2 SRORELET the arts, and an integration of all fields of

A five-week workshop on music and architecture was developed study, so that they can more readily compre-
to explore spatial ideas of sound, noise, acoustics, melody, and |hend them all.”

harmony as well as construction techniques found in the design |N\°fCU5 Vitrvius Pollio
of musical instruments. The students work in a studio environ-
ment that functions as a laboratory for developing projects,
ideas, and curriculums in design. The workshop began by read-
ing Claude Clement’s The Voice of the Wood, which is a story
about an Iralian violin maker who carves a violin that captures
the transforming powers of music and “only a heart in tune with
the voice of the wood can draw a sound from the instrument.”
With a program of a violin-makers shop, drawings and models

capturing the experience of the instrument-maker’s craft were cre-

ated. Violin-making is a discipline and as such it offers the poten-
dal for the pursuit of a way of life, unique to each individual, but
tied to a lifelong dedication to a craft that demands constant
refinement. Fusing the objective, as well as the intuitive, respons-

es, an attempt was made to weave the poetic interpretation of



s 2 whale-rone but dor’c tell anyone because I'm gonna male chis a famous

N . . . . . . . . resent.
the craftsman’s ideologies into the marerial fabric of a building. The process of design was informed by the *This box =P agent. He'd be here buc he's on aspecial mission now.” (Micchell)”

iden dipough my secret

nature of the act itself.

Drawings and models were created while viewing the Music Animation Machine, which is video-illustrating ed squeak; the sound bounces off the wall of the

. - . . . irch
‘computer software developed by Stephen Malinoswki. Like a conventional music score, the software contains pt

cave and returns to the bar as an ultrasound echo. From

information abour pitch, timing, and instrumentation in traditional musical notation that can be grasped with the amount of time between the squeak and the echo, al

out musical training. It is simply an animated, graphical music score for listeners and viewers. The drawings

bat can tell the distance to the wall. . .
were created over two SeSSiOHS, layermg watercolor shapes over anClled forms over ink musical pacterns. The Vitruvius hsted music as one oft‘ e “essentials

o . . . . _ . | Through these kind of studios or workshops, young peo- of architecture, used primarily to “tune
models were made from bar-blocks by utilizing techniques of layering with an additive assembly of architecton- develop a sense of imagination and relevance in| ballistae, catapultae, and scorpiones to

ple the proper key

addressing constructive decisions and designs for physical

| and social systems. Artistic and problem-solving activities Workshop teachers: Annie Coggan, Liz

. all media are explored as an intellectual and creative| Martin; preparation of curriculum: Liz
4 Martin; saxophone and guitar demon-

stration: Mark Baez.

ic components that were influenced by the musical material of the Music Animation Machine. This computer|

program gave a wonderful insight into the architecture of sound.

The workshop continued by building hybrid instruments and creating notation systems that became inventions|
i of their own. It was as if they developed a new language by developing a

discipline. It's as important to learn how to design, draw,
' simple system of writing down music and using it to play the music|
]

and think spatially as it is to learn how to read. The Vit-

ruvius Program’s purpose is not to teach children to be| pooks: Taber, Anthony. The Boy Who

architects but to build self-esceem and encourage prob- Sfoiped ;;I;e New York: McElberry [
) Books, 1 ;

“Cri ) ‘ e L : i lem solving by using architecture as a tool. Clement, Claude. The Voice of the
Criss-cross i became a way of communicating, describing, narrating, and exchanging| ‘

| they composed on their hybrid instruments (shown on the right). The
| . . - . .
. symbols and instructions on a score tells the musician which notes to|

. play, what rhythm to follow, how loud or soft, and how fast or slow. It

Wood. Translated by Lenny Holt.
New York: Dial Books,1988.

Rosen, Michael, editor. “Ears, Eyes, Legs and Arms,
South and North, Fast and West. Massachusetts:
Candlewick Press, 1992, pp. 50-52.

SOLlnd waves are . . . . ., . .
¢he Right parterns b, their ideas by first translating sounds into images then into a noration

of the bac inside. system. The students’ projects examined the movement of language
{Nora)* 5

“When I pull the

string tighter it

___ from whar they understood to what they created. The children decided
| that they didn’t really like music, but liked noise. Instead of creating sounds d‘?{“;“['* i
| ical ti h beg: dr [ [ (Robin) — “When I look through it T can see the other side of my
| musical notation, they began to draw noise pat- . : instrument but when I blow, it echoes! Does that mean
| terns. Music is a form of sound and is carried through the air : I'm hearing the ocher side?” (Elizabeth)®
to our ears by sound waves. The students explored sound
| waves by building a room that a bat inhabits. Bats have poor
eyesight, but a very good sense of hearing. They can hear ultra- |
sound—high-pitched sounds that are way beyond the human
5 hearing range. Bats can |
use ultrasound to ﬁnd
their way around. When|

a bat malkes a hlgh—

B -
- - ,-'mr-;,-,‘-:- L3

vitruvius program




*Can 1 play my painting next week?” (Matthew) “Layer Smayer, so what?” (Luke) “This is a frozen kind of music engine.” (Luke)* T
15

VIIfuvius program

* all captions are quotes from the children during the workshop.
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| from one discipline to another. What I mean

YA

brane is similar perhaps to the role of a semi-

Let’s say, simply for a point of departure, that
there exists a definable membrane through

which meaning can move when translating

I by membrane is a thin, pliable layer that con-
| "h.mg\l\/bx,"< nects two things and is, in this case, the mid-

dle position of music + architecture. The mem-

idea is carried by way of investigation, drawing, and

construction into a finished piece of architecture. In

A . . .| this case, starting at the immeasurable is beginning to
tone or semi-vowel in the study of phonetics. o ] .
) . . explore the y— condition of music + architecture.
. A semi-tone is a transitional sound heard dur- ) ] i
) . . . . Although music + architecture have different phenom-
ing articulation linking two phonemically i o )
. ) enal presences, the underlying organization of their
E contiguous sounds, like the y sound often ' o
. . respective formal structures and colloquialisms are
heard between the 7 and the ¢ of quiet. I am| i o DR
. . . ! similar. The aim of this investigation is to explore as a
T suggesting that something similar occurs, 2 y— . i
. . . .. . DESIGN TOOL the idea of translation defined as a
condition, in the middle position of music + ) ] . i
o . L rendering of the same ideas in a different language
architecture when translating one to the other.| f | — Y —T o
) . . rom the original.” This is accomplishe searchin
) Louis Kahn once described great architecture A " ég | 1 lead p Y ¢ &
} . . ) or a methodology that may lead to a means of expres-
g as that which starts with the immeasurable,| &Y . ¥ . ) P
- sion for the y— condition of music + architecture.
( - proceeds through the measurable, and returns 7 ]
! M . o The y- condition explores the two art forms in a
to the immeasurable. He was describing a . L
. . comparative way, as far as necessary limits will allow,
A process by which the spark of genius in an i = 5 i
and through experimentation discovers that there exists
) | between them a consistent and organic union. A relation-
)
ship starts in the physical laws of light and optics on the
T | one hand, and sound and hearing on the other. In their
|
rudimentary media of expression, such as notes, meters,
I [ tones and lines, colors and geometrical forms, the union
is carried on by their respective systems of artistic and
N

imaginative composition, design and execution.

ogram The focus of the y- condition project was to
pr

ate and define a methodology. Because the explo-
create 4 .

don In itself was more important than the specifics of
ra

any one program
heory. I searched for a program that by its very

I chose a program and site that exist
onlyin t : .
nature is resonant with theories of minimal music.

rogram is based on the idea of a center in which
o

The p
a synthesis of t
a super-tech earth station—a center that Lebbeus

he entire field of knowledge can occur—

Woods invented and called an Epicyclarium. It is a
structure composed of the forms and spaces that house
the instruments of an advanced electronics technology
and the staff of creative scientists
necessary to gather a vast and
diverse body of knowledge.

site as a Natural meraphor
[ discovered that a particular
land formation, a mesa, illus-

trates characteristics of minimal

4 - music: simplicity, repetition,
“% wems ™ illusion/perception, events,
e TV

—— phase-shifting, complexity and
[T D
e
H""wr—-——ﬁw—'?_n“‘b,g L.

: Some of these characteristics can

sudden alterations of density.

ey
be recognized by viewing the mesa physically while
others become apparent by analyzing topographical
maps/geo-notation systems. Using a mesa as a natural
metaphor serves as an abstract interpretation of the

interplay of different but related elements.

music composition and Theory I started
this project by analyzing several scores of
music to discover the essences of the works,
specifically those of minimal classical com-
posers: Steven Reich, Terry Rily, Philip Glass,
and La Monte Young. I chose to study con-
temporary classical music to implicitly chal-
lenge the appropriateness of certain tradi-
tions in architectural form-making, such as
the idea of utility and purposive form. In
minimal and traditional classical music, the
basic palate of ideas and raw materials are the
same; but in minimal music some of the rules
of traditional classical music are either broken,
lost, or exploited. From this analysis, I out-
lined the basic ideology of minimal music,
pointing out why, with the same ingredients,
it is different from traditional classical music.
Minimal music is the extreme reduction of
musical means in terms of harmony, counter-

point, and theory of form. According to Arnold

Schonberg, the docirine of musical composi-

tion is usually divided into these three areas:
warmony s the doctrine of chords and their possible connec-
tions with regard to their tectonic, melodic, and chythmic values

and relative weights,
counterpoint is the docrrine of the movement of voices with

regard 1o morivic combination.

theory of form deals wich disposition for the construction and

development of musical thoughrs.

v CONDITIOIN

T
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To achleve this, a minimalist considers only the essential facrors of his/her perceptions and discards th

rest. Minimal music is composed in such a way as to deny hierarchic structure and patterning resultmg
in a succession of events rather than a progression of events. ;_
| Traditional music is linear, having a beginning and an end similar to those of a classical novel, where

the denouement resolves che conflict of the plot. Minimal music creates a cyclical experience much hke“

|th1t of a factory: repetition of a product being made. {'
Minimal music focuses on repetitive cycles where the basic form is repeated and where smaller unlts'

with different rhythms are added like a wheel-work. Minimal music discards the traditional harmomq
schemes of tension and relaxation and the musical narrative that goes with them. Traditional music uses
ideas of reperition to tell a story. In Maurice Ravel’s Bolero, for example, an eight-measure theme is|

repeated over and over, building up to a climax as in the story of the bullfight it is telling.

LINEAR—CYCLICAL

1. CREATES CYCLES OF EVENTS RATHER
THAN A LINEAR SEQUENCE. A LINEAR
'SEQUENCE IS END-ORIENTED, SIMILAR TO A
TRADITIONAL CLASSIC NOVEL WHERE THE
‘DENOUEMENT RESOLVES THE CONFLICT
OF THE PLOT.

CYCLE OF EVENTS IS MUCH LIKE A PROD-
UCT BEING MADE IN A FACTORY.

TRADITIONAL BEPETITION

1, FOCUSES ON MUSICAL COMPONENTS
LIKE RHYTHM, MELODY, AND HARMONY.
PRE-FIGURED BY UNDERLYING DRAMA-
'TIZED CONSTRUCTION, SYMBOLIZATION
OF SITUATIONS, LIMITATION OF ACTION.

MINIMAL REPETITION

1ri. CREATES A FEELING OF MOVEMENT.
THE PULSE PULLS ATTENTION AWAY FROM
THE DETAILS OF THE FORM TO THE OVER-
ALL PROCESS. THE PIECE OF MUSIC IS LITER-
ALLY THE PROCESS.

OBJECT—SPACE BELATIO NSHID

1v. SUDDEN ALTERATIONS OF DENSITY.
|ONE MODULAR FIGURE IS STRETCHED AND
;CONTRACTED OVER A CONSTANT PATTERN
OF SOUND MATERIAL.

9

SM— COINDITION



LAYERED PLANES | |
| graphic

1 composed a piece ©
ed on the sets and ordering procedures in minimal music. This exercise diagrams the| 3

Music
f graphic music to visually communicate minimal music theory. The piece is|

gmphicaliy bas
narrative an
y composed music drawing, one square equals one eighth note, within a range of forty-

d non-teleological process.

g || Y - R 3 !
f 23455 7830f%2 23426783 Cu

lv. CREATES LAYERED TEXTURES OF MUSLE 0%

[In the graphicall

{
| j ’ L : ;:?)Ié IX_SEE;iiy:;iléNgAﬂliziRl\ngPgihg five notes and a pattern of duration; symbols were assigned to various rpodes of articulation and a sim-
ol I - . EEL ' [ le set of rhythmic cells were created, connected by lines of chord members and successive notes at the|
! SR AR P LB RSk B [TRATES THE INNER ESSENCE OF SOUNDE P o ghig & -mopinoinoiny 930 et g pip tpBadn b fupd.  same dynamic level to complete the structure.
i - L I e R e BY BRINGING OUT THE SIMPLICITY AND f‘EF I et 460 nal exercise, | developed a build-|
: . . . < _ OTRLESIY S ing in the exact process. One square equals|
A i . the smallest unit—a beam, wall, or floor|
5 ‘ - plane—within a range of forty-five units zmdI
. a pattern of duration; symbols (al, a2, a3 amdI
| - b1, b2, b3) were assigned to various modes of]
I Gl articulation and a simple set of spatial units|
iF were shown stretched and compressed in time|
el and then connected by lines of relationships
H | ’ @ o axHEoe e (000« with the same spatial quality to complete the
| 00 O =or—ou=b’ :} structure. This layered drawing became the
?_ vi. FOCUSES ON REPETITIVE CYCLES = 'ﬁ‘l " ‘Mb’, framework for the creation of the y— condition.
{ o WHERE THE BASIC FORM IS REPEATED AND
PHASE-SHIFTED. THIS IS A DEVICE USED
A WHERE A FIXED PART REPEATS THE BASIC
PATTERN THROUGHOUT THE PIECE WHILE
B THE SECOND PARTS ACCELERATE TO TAKE

I'T OUT OF PHASE.

M CONDITIOIN
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cycle of vvents In minimal music, tempos
and rhythmic patterns are meshed together,
creating layered planes. At certain points all
lines in the piece emphasizing their first beat

of a particular measure interlock, creating a

cycle of events. In common usage, an event is
something that occurs at a certain place at a

certain time. We can think of space and timg

Photo/Beney Chan

as being composed of events. In the y— con- |
dition, an event is the conflux of a phase shift]

Specifically, a cycle of events is the coincidenl—J

A

tal meetings of the different phases at thei
point of interlock following a mathematical 1
system that determines |
its spatial position. I
phase-shifted space

For the cycle of events ol b oh ifed L o
. .| portrait; throu ase-shifted space that portrait is
that occur in the Epi- P ) 'g p ) P p i
) mutated. In this particular case, the first plane remains
cyclarium, the phased ) i .
Bamsbe |, 771 2 constant while the second and third planes are shift-
N shifted space determines . ) o .
s ed slightly. The form occurring within the punctures is

| & 8wl Ben the form. In the phasq ) )
T s . determined by the planes above and below it. In both
o shift, a fixed part repeat§ X o .
. . . | minimal music theory and y— condition, a phase shift

the basic pattern throughout a piece while the . ) o

} | creates a behavioral portrait of events in time.
second part accelerates to take it out of phase, . ; o )
. , } alteration of pensity Another characteristic of min-
This produces an ever-changing alignment o e i
. . imal music is that it is structured to create a fecling of
against the first part and results in the stres- i )
. ) movement. Due to 2 sudden alteration of density, one
sing of constantly different notes. i )
. . i . modular figure is added or subtracted from itself and
Phase-shifted space is multi-dimensional )
. y layered over a constant pattern of sound material. The
space; it’s coordinates no longer represent 4 i . ) i
. result is 2 number of rising and falling composite fig-
place, but rather an event. As a series of events )
. ) | ures thar are stretched and compressed, creating a
travels through time, it carves out a specific ] )
restricted or extended time-sense.

Cubic elements of the Epicyclarium move along a
mechanical track, which is divided
il into 365 increments. This

| movement represents the

-_ | cycle of the year. The
largest space between the

moving cubes and the stat-

ic structure is an observation deck at

the summer solstice; the smallest is 4

\.\\\\'33‘
NS

D

Phclc;/Benny Chan

\ corridor or passageway at the winter

N

JL solstice. The movement of the struc-
wimer tures creates an ever-changing spa-
tial relationship in a rhythmic-arithmetic manner,

resulting in an alteration of density.

rransformation of pimension In our own bodies
physical hearing can be thought of as a dialogue
between the inside and outside. In much the same way

architecture also resembles a dialogue connecting out4

. Fhato/Banny Chan

side and inside; specifically, the facade can be thought

of as the meeting place of internal and external space.| &8
In the 1930s, many architects used a mathematical pat—|
tern of measurement analysis to develop proportion)

systems; Jan Hoogstand’s work is an example. The

facade uses the mathemarical pattern of

i\
Wl

dimension analysis and the physically calcu-

lable behavior of light and its reflection, both

X

A
Fann
A,

of which aid in translating a subjective image

| into architecture. It’s an attempt at using a

I spatial grammar as a y— condition instead of a

| direct comparable system of proportion in
reference to the notes in music.

| INTERNAL SPACE is determined by the col-

|umn centers of the supporting structures,

A CONDITION



M

floor to floor access, and an average clerestory|
height, resulting in a proportion of 2:40:16I
EXTERNAL SPACE is the average column
bay, average width of building, and an average
of the facade height, resulting in a proportion|
of 28:80:33. From this dimension analysis,i
the following series was established in related
figures: 14:40:16; this determined the facade.
Setting up a series of relationships similar to
this is the seed that begins a composition in
minimal music and therefore is incorporated
into the design process.

Repetition as o form of piscovery The y-
condition creates things removed from their
conventional architectural or musical repre-
sentation. Its sequences do not lie in an accu-
rate translation of our external awareness, but
in the internal logic these sequences display.
The Epicyclarium, one possible manifestation
of the y~ condition, describes complex rela-
tionships between objects and events, between
space and its purpose, between time and dis-

tance, berween visual and aural, between

movement and object. The process of explo—l
ration of the y~ condition leads to a discovery|
that can only be be seen against the backdrop|
of another discovery and another and another;
and another.

“Whenever a thought presents itself as a commonly|

accepted truth, and we take the trouble to develop it, we|
|

will find that it is a discovery.” Lautremont, Poeszes.

1 would like to thank the faculty of scr-arc, especially
~eil penari, for their input and for their generous assis-
tance: John I{lingmon, carol Lowry, alexander Baseman
kichen, Bill hogan, sara warshaw, Jim Bassett, tvan

mulho, and spencer HunTt.
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gased on ACoUstics

e

1 geoustic [Gr. akoustos, heard, from akouein, to hear] pertaining to the ears, to the sense of hearing,

h or to the doctrine of sounds.

! ’ 27

he following acoustically] .
{ g | ability to create and recreate
based projects use sound as a ] .

. any sound with precise accura-
raw material. Each pursues =7 1 oo shift
g i . . | cy in ime, and to shift it or
case studies—— = connections that interact and <7 ’

. combine, in order to fill spaces

move it around in space with

; . the same precision. We can use
with the simultaneous attrac- o i

3 . sound as a building material for
tion of the architectural and | desion al Lol
| spatial design along with light
the sonorous. The power of p o 8 o
N . . shadow, or concrete. These
acoustics has its roots in the ] e
. . projects work within spaces
way that it ties a person into : | o by il
; that are less assiste the eye
] the sound of a room. We our- . Y 4

| than the ear, heightening our
selves make the room resound )
. acoustical awareness of the
with our steps or speech, or by BoR l
) . . space. By minimizing our rela-
simply breathing. This intercon- pace. Y N
: . | tionship to the visual, we focus
nection between humans and :

. . our attention on the aural. As a
space is a dialogue that enables )
. . result, our perception of sound
us to experience ourselves in the )
becomes more space oriented.

sound of the room.We have the




LE CYLINDRE SONORE

Sunk into a bamboo-filled, valley-like land-
scape of the Parc de la Villette, Le Cylindre
Sonore was created as a publicly funded inter-

vention artistique for Section 4 of the parl.

The double cylinder, the top of which is on
grade bordered by the tree-lined streets, is an

integral part of the park’s promenade. Before

relevance only as they unfold, transform, or superim-
pose the experience of sound.

The inside diameter of the double cylinder is ten‘
meters; its height, five meters. Behind each of the
eight perforated, precast concrete panels (each measur—|
ing 1.2 x 3.7 meters) that compose the inner cylinder|

are three speakers mounted at different

—  heights. The voids between the eight panels|

- [ <= act as columns through which sound is com-|

posed and elaborated. The space between the|

1 || two cylinders, besides acting as a service corti-|

lentering the bamboo garden, || || |===—
one descends into the sound EJ I~ I[—I

space, and coming from the \:’A“{j
garden, one enters the sound || [

space before climbing the steps ’ﬁ _ ||
back up the park. Although @<*f|/bﬂ
‘constructed as a static, platonic 1q 2 i '
isolid inserted into the land- | | (3“7—.__:

| dor with access to the|
AN

/\ \-;’> underground control

| AN, N

A7 N V}\\ room, serves as a,
LS "

‘-\" & resonator. Eight

|scape, it was conceived and |
built as an event in time, a
sequence of experiences / //
with a beginning and LAY
an end. As an acousti- |
!

Ical container, its spa- |

i ,\‘?‘ narrow vertical|
“/ > strips of water|
¥ are acoustical fine-|
tuning devices, further
‘.I refining the conditions

| under which the sensori-

tial boundaries have |

| | um of the ears, skin, and}|
'.-jghs?l'

5 ing sounds atcract the/
|

brain functions. Emanat-|

5% curious, inviting them to

5 stop, to listen attentlvely,l
)

#) and to linger; sonorously|

~and spatially, thought and|
senses are bound within and

liberated from this place.

LE CYLINDRE SONORE
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Facing Page:
Notation of four sound experiences—circling space, prickling space, eight coliwmns

of sound; and fields of static space.

ﬁ'he combined effect is the acoustical delin-[Eg

eation of space and the physical massing of

sound. Sound is no longer exclusively the

Fhotos/Deviel Hacht

instrument of musical expression; designed

ith precision, it becomes a building material/ °

fin the creation of space. Sound’s ability tof
|

. -
ders represent a phenomenal equivalent to the

=
-

artistic concepts of interpenetration, nonob-% =

.

merge with other sounds and its lack of bor- S "%

e

jectiveness, and nonobstruction. Active pro—'_:;%
cesses that use sound’s invisibility and tempo-".?f'
rality interpret sound as having a characteristic : =y
of nonbeing. By enclosing a moment, Le§&
ICylindl’e Sonore creates a field in which acousti-
cal experience may occur using what Arturj
Schnabel calls “kompositionsprozesse”; hel
states: “It is not the aural effect that is pre-i§
scribed, but the process that generates it.” In
this instance, product and process are the same;
there is no longer a question of the reproduc-
tion of an experience—each visit to the cylinder
produces the work for the first time. John Cage wrote that the music of the past was “dealing with concep-
tions and their communication, but the new ;
music being created has nothing to do with the|

communication of concept, only to do with

Photo/David Hechi

perception.” Le Cylindre Sonore attempts the
architectural equivalent—to free space from the
burden of representation and to offer it instead

as a purely perceptual dimension.

PI\oVo/‘Duvld Hechi

LE CYLINDRE SONORE




Facing Page:

r M
Top: HMustration of heaving within a human ear. Bottom: Curved portion of

A

Synaptic Island installation space (labeled X on plan of space),

SYNAPITIC ISLANID-

The multi-media work, Synaptic Island: A
Psybertonal Topology, is staged architectural-
ly as a dramatic narrative, evolving through-
out the space and joining both indoor and music in Synaptic Island reinforces additional tones
outdoor spaces of the Tokushima 21st Cen-

| consciously and cultivates interplays between tones
tury Cultural Information Center durin

& that originate in the ears, the brain, and the room—

CyberSound Week (30 April-5 May 1992)4 this can be thought of as perceptual geography.

The Information Center is part of the P L
erceptual geography seeks ways of composing in
Tokushima Bunka-no-Mori Park, which con-g

which tones, originating within human anatomy, exist
sists of five pavilions including a library and a

| in their own right by becoming perceptually more
modern art museum. CyberSound Week

| than an accident of acousric tones in the room, result-
explores the relationship between advanced .

| ing in a conscious interplay between them. Synaptic
technology and our culture.

| Island explores the way sound infiltrates the ear and

Exploring acoustics, perceptual psycholo ' . . .
P & > pereep psy &y | our bodies by using the architectural characteristics of
architecture, and computer technology, Syn-

the Information Center to create a dramatic sound

aptic Island creates a space where the listener .
experience.

becomes the vibrating instrument in a trans-
formed environment. The music is engineered
as sound, felt throughout the body, as well as
heard. We might naively assume that profes-
sional musicians need only to know how to
count, recognize, and name notes, tones, and
chords, etc., but are not really concerned with
describing them physically, to be able to expe-
rience what is inside the sounds—what they
are as energy—all the complex and interesting

events take place within the timbres. The

' Music is connected to the phenomenal char-

: acteristics of sound. The object of perceptual
geography is to learn to compose spatial
dimensions in music—the kind of aural

| dimension we experience in life, but usually
not in music. The idea is to create a world

| for the audience to enter where architecture

| magnifies the expressive dimensions of the
music. In this approach, the phrases of the
music are choreographed to sound at specific
heights and locations. Tactile in presence,
they appear both larger than life and small

| enough to touch, heard as though mile?
away, or felt inside the listener. Sound is sent
through the solid medium of the building
before entering the space. These structure-
borne sound waves travel faster and create a
larger wavelength than airborne sound. The

| wavelength we feel for an airborne sound-

‘\ wave for middle C is only four feet; the

I structure-borne sound wave is over twenty
feet. Making use of this discovery, we can
control, reinforce, and enhance acoustical

| shapes to create the music within a specific
space. Referring to this work, Marvin Min-
sky stated that it “explores the ways that sub-
tle environmental changes affect how we see

n
the world from moment to moment.

W
")

SYNAPTIC ISLAND



Bottom:

llustration from “Musurgia Universalis,” Rome, 1650 >\4
— U
0
|
B ATL32421M5 T O
| e #—"m;:‘mﬁ'“"’ % In responding to music, —_ : D-i
= ==l our ears act as instruments, % O —
o s sounding their own tones, - 5
L | o in addition to those pro-
R I o e ey DO duced by musical instru- =_ H
. ments in the room, like . <ﬂ
R I another instrument joining Z
' , " N ; . the orchestra. Neuroan- ) ‘ O
§ ’—“WWSE E - ol o Gtcliny sesporTlegael o ives armosphere that gives a sense of being N
ishape to the most subtle traces of acoustical information. We hear tones other than the given acousti- immersed inside a cinematic close-up, antici- Q-/a
A cal tones taking their shape inside our ears, as the membrane vibrates in response to the given acoustic pating virtual immersion environments, 1
tones. Think of yourself, as the listener, responding to certain extremely sensitive resonant instru- Places of thematic focus—rooms, corridors,| M
o iments within the anatomical structure of your own inner ears. The simplest case is demonstrated walls, doorways, ba >\‘
‘when two sine waves sound and we respond by creating three more tones in our ears. The source selected to create the scenes and vary wid?m the 0
. of these sounds is NOT created by an electronic multi- eaniln - stoty line for edch scenario over. each p'crfor—l Q"
. !speaker, but by the sounds responding within the i __I_ mance. They ate then staged as installations of <
space. As 2 result, another sound system is then created ' | : music and sets with feature length perfor- o
where the building is the speaker and the listener’s brain mances, each’'having a duration of cighty min_-| Q
lis the mixing board. In this way, not only the building { utes to one hour and forty minutes. ¢ | 7z FE]OJGEIFEJ Z
A buc the participant becomes integral to the experience. :i Listening to and observing sound stricrures is ﬂ.‘rl\ 'U"j/hlj'f—a S
Works in this genre are productions of music and sets . ) very much like observing cell structures: lC:'C:'.k| 483084 5AB5H*%
M that have evolving scenarios that build one upon the | ' ing at “life-within” to discover and under 1?;93i_iﬁz1&§a§g,{«/ﬁx — b 0
other, over a period of several days or weeks. Synaptic L stand it special features, order of shapes, and i
A Island pushes this idea even further by adopting the ' | ' unique intelligence before composing new B v R E H s “ “ N n W [ E K 0
C mini-series format of television and popular comics, | ; theorics or rearrangements. Synaptic Island: A P A ]:
composing a musical narrative “to be continued” in con- i Psybertonal Topology exploxes the notion 0{ B D.1
H secutive episodes. The audience walks into “the world of ' ’ perceptual geography by combmmg rhe il er‘ {
the story” upon entering the set. Complex sound shapes ceptual dimension in the acoustic space w“hl Z
E fare designed to interact with rhe architectural that of tone sensatiors originating within the >\
5 structures of the room before reaching the listener; anj i HISEO LUy 0




SCENEVA BY-PASS

Along the N 1a Highway, the lush Swiss
countryside is broken up by a series of long
claustrophobic tunnels. The Geneva By-Pass
project is a competition entry that proposes tg
physically improve and aestheticize the mo-
torist’s transit through three subterranean pas-
sages by using sound and light to emphasize the
kinesthetic experience of travelling,

While their well-designed mouths do much ta
ease the transition from outside to inside, the
experience afforded by the interior of the tun-
nels is quite austere and harsh, especially in
such sudden contrast to the Swiss landscape
through which the roadway passes. It is the
aim of the Geneva By-Pass project to develop
a treatment of the tunnel interiors that would

mitigate their austerity by softening their visu-

al/audio noise lev-

els while enhanc-

ing the traveller’s
kinesthetic experi-}
ence. Light and
sound are perfect
media for such a

situation because

they do not introduce any barriers or other impedi-
ments to one’s drive along the road. Presently it is tech-
nologically impossible to produce actual Silence with
“inti-noise” wave forms, and that is NOT the objective.
Instead, this is a proposal to use the vehicular noise
trapped in the tunnel as a “raw material” in order to
make kinesthetic sense of the driver’s underground pas-
sage, to re-qualify that huge noise, and to make acous-
tical “sound fields” from the traffic noise. The Geneva
By-Pass secks to improve the conditions of the way we

live by changing qualities of our “surround,” not only

| aesthetically but also physically, actually altering and

improving the environment we've made for ourselves.
The perceptual quality of the tunnel is the result of the
dynamic behavior of sound when restricted by confined
space. It is important to
, 48 .nderstand; however, that
B he acoustic volume of the
" tunnel is not simply a mat-
S ter of cubic measurements.
Each cavity has its own
modes of sympathetic vibra-
tion that must be measured
in terms of time, not in

spatial dimensions.

Geneva By-Pass has been developed by a relationship,

of the time of the sound to the'time of the tunnel.I e ardhitectiire, The Geineva By-Pass

The behavior of the acoustic cavities, indoors or out, pioject I8 aestially sound architecture by
needs to be understood in terms of time and Eimei piopelling atention bom ot BotmndasyidE
envelopes. Whether the particular result is made by the space to the next. The viewer is obligated

i ing of cycles, or the phasing of intervals, or : ;
simple phasing of cycies, P & ’ | to move through the linear space in order to

i

d el | integrate what is heard with the strictly visu-
the phasine of events, each and every work relies upon ) . .
P & ’ 24 P | al notions of what space is—the area in,

the mat.ch or coin.cide'nce of the active time c?f the around, o between—while becoming aston-
sound with the passive time of tl.'le tunnel. The penphcr-i e hipljiEware Ok sensibility that deals with
ally confined, frontal nature of sight makes it a perceptu-| light, space, and soun d as material, as solid
al relative of painting, while the 360 degree “scan” of . )

| evidence of being.

hearing resembles more the three-dimensional charac
|

37
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1.0 Theoretical Vision |
presence of the “white” noise was actually reducing

the sound pressure level inside the tunnels. This
would be a subliminal result, but it should contribute
considerably to stress reduction for the drivers. Two
types of sound effects will be generated within the
tunnel. The first would be a “standing tone,” a steady
and all-pervasive, masking group of tones that would
“qualify” each tunnel. The purr in one tunnel would
an omnipresent slowly cycling, purring hum, become the warble found in the next, while the third

like that of a two-propeller 7 or ﬁnelyl'l might be dominated by a prevalent pulse. The secor?d
mode of sound treatment involves the use of experi-

tuned road machine. This steady, soochingl. ]
| 4 .
sound will be penctrated by the soun d of thd mental technology called ACTIVE Noise CON

143 . » <« - » . i
slipstream,” a nearly white” noise whose

Upon entering the tunnel the motorist wiH:
first become aware of a single fifty-centimeter-
wide band of continuous lights chasing down
the length of each tunnel at a rate equal to the
speed limit. (The rate of the “chase” would beé
adjustable by manual override to suit overall
craffic conditions.) The driver would also!

notice that the car had become enveloped in

TROL, which has recently been developed for use in
reducing the noise level in air-conditioning ducts and
industrial exhaust stacks. Considerable research and
development work is needed since the ACTIVE Noise
CONTROL is still a nascent technology. In this theo-
retical version, the lighting in the tunnel would be
keyed to an external envi-

sound content or “color” would never be
quite the same because it would be adjusted to
the varying vehicular content in the runnel,
Influenced by the speed of the moving Iights,!

an invisible but
fluid field of
sound that would

ronmental sensor. The lay-

out of the fixtures inside

N the tunnels would be

“cushion” the ex- .
. changed to eliminate the
perience through I

the tunnel. The

travellers would

flicker in the driver’s

peripheral vision imposed

by the present intermittent
not be aware of y thep

the fact that the

“skip” lighting layout. This
band of chasing colored
light is responsive to exter-

nal conditions and linked

to the overhead trafﬁclsignal lights. If a red light-stop

emergency condition exists inside one of the tunnels, reduce the noise level. Research continues

with this technology to produce a viable

the chase will stop with all fixtures lit, in a full whire—|
solution for this site. In the practical version,

light, stationary mode. Ideally, the lighting system will
work as a subliminal traffic regulator. At proper speed,
if you entered in a lighted zone, the zone would tra\'eii
with you through the tunnel; your vehicle always stay-
ing within the light. Consequently all sequences of]
events—the passive sound mask, the active sound|
mask, and the light chase—will occur at a rate equal to
the speed limi, thereby acting as a subliminal guide to

all the drivers traversing these subterranean spaces.

now under construction,” externally pro-
duced tones coexist and interact with vocal
tones derived from several types of unac-
companied music similar in character to music
by Josquin des Prez.
The tunnels will be filled with voices in a
simple fashion: a multiple CD player will be
| connected to a group of constant durty high
output audio-amplifiers powering a string of

weather-resistant loudspeakers hanging from

2.0 Practical Vision

ACTIVE Noise CONTROL was tested in tunnels in| the ceiling at fifty-meter intervals, beginning
Los Angeles and San Francisco with great success. The| and ending one hundred meters inside the
technology was then taken to the Geneva By-Pass, but| mouth of each tunnel. The singing voices
due to the greater length of the tunnels, an untenable] will play continuously, but their loudness

number of control devices were needed to successfully

CENEVA BY-PASS



mstrument as architecture

will be adjusted automatically to match the loudness level of the traffic noises. The audio system will in ? stru . ment [L. instrumentum, a tool, implement, stock in trade, furniture, dress, from instruere,
for the regular to furnish, equip; in, in, and struere, to pile up, arrange.] a mechanical device or tool, such as a sur-

play the music, but in an irregular sequence to keep the experience fresh and developing :

b By-P I beh | I bi I d field as a “Movin geon's instrument; a formal legal document; an electronic measuring device, such as a navigator's
traveller. In the Geneva By-Pass, the user behaves scu prurally, probing the sound i€ & instrument; a person or a thing used by ancother for some private end: and any device producing musi-
cal sound, as a violin, oboe, or drum.

Viewer,” in this case driving at seventy mph through instead of aroun

cal conditions and spatial percepts as unique as thick or thin and active or inactive s

itself becomes a perceptual field. The Geneva By-Pass has examined, exposed, and enlarged our under-

d volumes, apprehending physi-
pace. Acoustics

41

™M
|‘ standing of sound as a means for producing an art of spatial percepts free of encumbering artifacts.
l. |
I he following projects
‘ ) & p JECES g lirther, there is an inside with-
c deal with structure itself as | o
l'; ) in the inside of the space—our
| instrument, or metaphor for . .
il u . 2 7 bodies. Developing an under-
il inscrument. They bring intg .
i . standing of the earasa finely
| question and explore the roles . .
{ A . " tuned instrument for measuring
of audience, performer, and .
i ) . | can enhance our perceptions of
il composer, the interaction be- . .
il E - | space. We hear not just with our
i tween the three roles, and their . . .
§ ) ) ) . | ears, but with our entire bodies;
i interaction with the instrument . .
L ) . low frequencies can be heard in
(or tool) itself. In this sense . .
. ) | the pir of the stomach, just as
music loses some of its defini- | . .
. , high frequencies, such as finger-
tion as purely vocal or instruq * .
nails scratching across a chalk-
mental sound and becomes more )
B . . | board, can make the skin crawl.
closely integrated into a multi .
) These works attempt to pin-
media approach. Because therel . ..
R .. | point the transition berween the
i are No musicians, No COMPOSETS, . .
i ; . physical feeling of a space, or
0 no audience, the viewer becomes ) .
' E archicecture, and the emotional
i all these roles. Though we can ) i
i . . | feeling of a space, or music.
survey a container from its out- R .
i W ) . The result is neither purely musi-
- side, our sense of its space must .
! R cal nor architectural, but a
] develop from its inside, result- .
| S . ; | hybrid that falls berween the
| ing in a complete experience L
| . two disciplines.
. T both internally and externally.
E D & N A R I
;i U L L M A N

*As a resulr of the 1994 elections, this project,

after an extensive competition process and res

earch on che specific acoustics of the site,

was terminated,



CcP870s8 EXPLODING SONIC TEST — o
AUDIO VISUAL BIG GUITAR | =T

N 1.0 The composer Glenn Branca has stated that the elec
tric guitar is “Just a piece of wood with a microphone on|
it.” Something so simple, yet so powerful: an unlimit-

| € . . . s

A ed machine. Through this openness, the electric guitar ) . .

o : ] tar has remained basically the same, 1t has
is, indeed, the ultimate accessible and controllablcI

American (noise) machine. For forty years it has ful-

filled the promise that volume, amplification, and

nonetheless been an important tool in the
construction of cultural evolvernent.
Like any potent machine, performance and

; L. ) |
sonic power are inevitable and inescapable cuh:urally.I beaty is virtua Uiy indistinguis bable in the

L expressive responses to our present condition. As with| . . o=
) ] ) electric guitar: seeing and hearing is often one

any invention, the device was created to fill a need, a ’
| and the same.

need that still exists. Since its ince tion, the electric "
_ - ] P M 2.0 Separated from culture, however, the
guitar fulfills the definition of its own purpose—itisa . . . .
i ) . i 7 7 guitar is an instrument of physical laws. The
musical device, while at the same time, the electric gui- | . . - ) i
big guitar is a spatial/interactive piece that

tar has a cultural relevance beyond its use as a musical . .
explores simultaneously the roots of the gui-

D . . . .
instrument. The popular American tconogra hic ; I
) P P ) N .p | tar culturally as well as its physicality. The
image of the electric guitar, created by the histrionic . . . .
3 . o . | big guitar is a large aluminum resonator box
playing of its heroes such as Jimi Hendrix (almost . .
E that the player occupies. It is the scale of the

evervone knows he played a ri ht-handed Stratocaster . .
r.y ) piay & i i body, between the size of the guitar anda
upside down), reinforces the subversive meaning off . ,
o . } room. Upon entering, the viewer faces the
N this guitar device. In fact, the guitar does not even i — .
neck, six 10°-0” long strings su orted by a
have to be plugged-in or present to be a signifier of our © gs SupP 4
plugs P & | fret board and an oscilloscope at el. 57-2
. ) p
time as any rock-and-roll poster illustrates. These ,, . . .
1/2”. Any space 1S automatically an acousti-

A images are s0 casual, almost subliminal, that we often )
cal conrainer of sounds, the theater or sym-

do not recognize a relentless hesemonic force pulling : -
) & N o putling phony hall being the most specialized in
culture into new, perhaps post—anarchlstlc, areas. In ) b
shape. Any change of that space’s size and

this, the electric guitar may be seen as a kind of para- chape cffects what we hear. The big guitar

. . . .|
digmatic instrument: where the technology of the gui- . ) )
| uses an interactive rotating roof flap that

alters the small space in which the player is

AUDIO VISUAL BIG GSUITTAR



Audio Visual Big Guitar was constructed in late August 1987 at
Columbia University by Mark Brearley, Peter Cook, Larry Daves, Neil Denari,

Diana Thater, and Hishman Youssef.

N ienclosed. The fixed
edges of the space are

ldesigned to reflect
E isound down to the

lplayer generating

The instrument produces the sound;|

the player manipulates the sound;

Jand the oscilloscope gives the visual|

logue form. The viewer is intrigued

- O] 2) 3 . : . ;
; unpredictable geomet- y (;l,g-' L in a different and active way wich)
| . . b el . o s |
| rical reverberation pat- ;r‘ L musical exploration, in contrast
|terns. Volume, tone, 10 rovemL ‘. ' ;’ - to the physically passive listening
. is.nd. roof controls may "‘\\ - ;’ A Ry posture of a concert-goer. Though M
be operated while ' f‘I o~ motivated by cultural rebellion, the, (ﬂ
|viewing the sine curve s < | //-"' function of the electric guitar is| H
P NS 4
: . gylo A o - . . . ~
display of the oscillo- €Es ] E—. =y changing; in harnessing volumetric D
|scope—rhe visual rep- % 1 - , ~— power it becomes a tool to under-|
. k 1 / —— .
resentation of the fre- 1 ~5) stand sound itself. Sound can be O
| . S+ - .
D quencies generated by m - reduced to an elemental mathemari-| @
5 . . TO. DOOR OPENING 1 r 5 .
'serting the strings into $wr " i cal equation. Mathematics are sym- M~
| = : -+ . .
: lvibratory motion. _plo ocunscde ] L —F————® bolic of basic structural and con-| A
i3 ° ' ; : :
O\_ — a3 ceptual forms. This reflection of m
@ e - —— - - _
ol I | -1 mathematics as music refers to the!
.i@ - G) . . .
N . ey S S possible monism of mathematics.
— - A9 Martin Heidegger has asserted it to|  {f)
5 — © be the “fundamental pre-supposition S
A = of all things.” By being an instru-
T g ” ~— i ment of sonic manipulation, archi- O
4 3 T SN 4 .
S = | tecture joins the ranks of those disci-| ™
N | plines involved in a (hopeful) dem-
P
erlicol Section The signel is then heard Mhrough amplification ond seen as . D
v %pe produces Ihe sine curve in respanse fo the frequency of the signal. The onstration of a SlﬂgUIaF 13nguage~
sound curve of a musical sound s periodic, it recurs at perfectly regular intervals, It
is essentially a graphic disploy of the actual vibreling string with lhe waves Iravel - <

ing olong ifs length.



SONIC
SPACE
OF THE

LONG-STRINGED INSTRUMEINT

Inside an old candy factory in Austin, black draped|
walls optically recede, creating the illusion of endless
space. One hundred and twenty long strings suspendcdi
at waist height define the horizon line. Illuminated|
from above, éli}fﬁfgmiéhmn%co float infinitely in|
space before &-i?sulvlnéx_into the void. The Long-|
Stringed Instrurﬁcnt_. a sfiqtial an::l\:cmporal explo-

\ \ |
ration, evolved over a period” of ‘cwelVe years. Created|

g & 4 L
and refined. as a collaboration with engineers and|
3 T \ |

instrument builders experimenting with wire, ré'sonatori

Physically vast, the strings span éig'ljry—ﬁvé foet. A pci‘-—.!

N 1o oLl A Jac
boxes, and tuning systems, thes Long-Seringed Tnstru-

ment now fills an entire warehouse space: \

former must enter the installagion and move among thel *
'} 1 Ll

wires to make music. Stepping back\one becomes a

viewer, seeing other players slowly glide\through space,

in relationship to other performers travelling. Loud!

sonic textures fill the room; inside.the instiument, you

are inside the sound.

The music expresses the properties of longitudinally| . !

vibrating elongated strings. As the performer’s position|
th{fﬂ“thtf'ﬁﬁfr}grc‘cﬂtﬁmnlly changes, so do the pro- :
portié‘nate lengths created by pressed fingers dampen—!
ing t|1é--§rrings. T-}__le constantly changing lengths pro-|

duce casrading secondary pitches—the overtones.|

These overtones emerge as a matrix of higher|
pitched harmonic relationships above theI
notated pitches.. Overtones result from thel
fact that a body vibrates in section as well as|
along its total length. By focusing on the|
overtones while slowly walking and rubbing

fingers on wire, the performer experiences the|

order of nature through the physics of sound. |

The tone quality produced by the instrument
can be described as similar to a bowed cello,
but reedier. Multiple parts played at full vol-

ume produce the drama of a booming pipe

organ. Vibrations, the physical manifestation|

of sound, move through the body. The shift-

ing of one’s attention between the fundamen-

LONG—STRINGED INSTRUMENT
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Top left: Tuning diagram
Bottom left: Notation page out of notebook

tal pitches and the always changing overtones
induces a hyper-medirative state, altering
one’s perception of time. The intellectual
space of harmonic intervals is planar.
Stretched harmony, introduced by composer
James McCartney, straddles different planes.
One moves among these planes in chordal
progressions, subjectively twisting space. Dis-
sonance doesn’t exist in this system—only
added complexity.

Tuning is the matching of a tone on one
instrument with the same tone on another
instrument by changing the length or tension
of a string. Once one tone is matched or tuned
on an instrument, all other tones of that
instrument can be adjusted to the matched
tone. The Long-Stringed Instrument is tuned
using a small number proportionate relation-
ship, paralleling the visual world of architec-

ture. The simplest and most harmonic

_ relationship is the

@\Eg; octave, 2:1. The
¥ next most harmonic
1| is the perfect fifth,
' | 3:2. Other propor-

tional relationships
i that can be used in-
clude 4:3, 5:4, 6:5,

i and so on. These

. relationships can be

| mapped visually,

N
ol

producing a diagram like?-e-.._—:é"ff‘_"
a2 molecular structure. %

The musical notationf

for this instrument
evolved alongside the
evolution of the in-
scrument itself. A basic
premise of the nota-
tion is that time is
described by distance
walked. At metric intervals, numbered lines
on the floor are used to direct performers
how far to walk. The performers’ movements
and the corresponding harmonic transitions
can be coordinated to occur in various rela-
tionships to each other: multiple parts staged
in unison, staggered randomly or in symmet-
rical proportions. As the need for musical
sophistication increases, new layers of infor-
mation are developed into visual symbols and
added to the existing notational form.
Experiencing sound from within the Long-
Stringed Instrument allows us, as audience and
performer, to explore the relationship between
space, time, and sound, to experience the or-

der of nature through the physics of sound.!

1 [nfluences for the Long-Stringed Inscrument are from the work of:
Maryanne Amacher and Phill Niblock—the concept of loud sonic rextures,
experienced viscerally; Pauline Oliveros—the concept of performer as observ-
er and the concept of transforming yourself\vi[h your work; James Tenny—

the concept of the intellectual space of harmonic intervals.

LONG-STRINNGEI> INSTRUNMENT
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FREEWAY AS INSTRUMENT

THESE DIAMONDS ON MY WINDSHIELD

ARE THESE TEARS fFROM HEAVEN.
I'M PULLING INTO TOWN ON THE INTERSTATE.
I GOT ME A STEEL TRAIN IN THE RAIN
AND THE WIND BITES MY CHEEK THROUGH THE WING.
THIS LATE NIGHT fFREEWAY FLYING
ALWAYS MAKES ME SING
IT ALWAYS MAKES ME SING.
Tom Waits

Diamonds On My
Windshield

Music is an inseparable part of the culture of driving. To drive, particularly on the freeway, means to
listen to the radio—albums and driving songs. The temporal structure of music seems particularly
isympathetic to the experiences of high speed automobile travel, and the rhythm of the road plays
iimpromptu harmonies with the songs blaring out of our speakers. This is a project about music and
!rhe road, not only as a celebration of their special relationship in popular culture, but in recognition of
the fact thar the primary experience in freeway driving is temporal rather that spatial. Traditionally,
\music is defined as aural elements expressed through time. Freeway as Instrument explores the idea of
music as defined by visual elements expressed through time, specifically, shadows cast as the sun tra-
iverses the sky, a visual representation of a temporal experience—the cycle of the day. Freeway as
Instrument explores the idea that the road itself is an orchestra and the ever-changing and continual
'shadows that fall across it and beside it are music experienced by drivers and their passengers. In this
context, the sun is the conductor, light are the musicians, roadside elements (vegetative and built) are
the instruments, and the shadows they cast are the music.
The American city has lost its definitive status as a physical location, challenged by a variety of phe-

nomena that often occur around major nodes of infrastructure or communication. The suburban

he endless addition of cookie-cutter homes, industrial parks, and the
network of freeways as a result of nineteenth-century

bout Houston, Texas, where this project

sprawl of cities continues with ¢

countless mini-malls all interconnected by a

expansion and twentieth-century zoning. This can be said a :
onstructed by the State Department of Highways.

was commissioned and partially c it

“departure on the urban freeway system. The over-

reinforces this momentum. To make an artistic

There is a feeling of sameness on the arrival and.
whelming pressure directed to find favorable locations

impact within the endless sequence of exits and entrances, to partic -
£ the freeway to an archerypal realm, one does not look at the

ularize one interchange and make it

unique, to briefly elevate the experience 0

N 4

%

the cvanes: i | one.
a spatial solution, but racher to the evanescence of music for a tempora _
«

either vegetative of built, operate as instruments based solely on
These clemnents are specifical-

visual or plc_arts for
The forms of the physical elements,

i i the temporal experience of music.
the physmal properties necessary to create p p e i
of plastic or sculptural art, but are choreographe

ly not intended as art in the sense

FREEWAY AS INSTRUM_ENT



The develr of the sub

» was a collaboration between Zeug Design, Inc.

(John Brown, principle, Joanne Heinen, Eileen Stan, Michael Knudsen, William
Semple, Loraine Dearstyne Fowlow, project team) and Mark Hults as consultants

to the Texas State Department of Highways.

with a specific shape as well 7T | R DR R TR

as height, that will play

—
-
|

]

throughout the day. =

The physical elements, the

instruments, composed of
vegetation and built ele- f§ i

ments are not works of art in

Q
the sculptural sense. Their =\
=
form is based solely on creat- R
3 0.0 (e i [, ]
ing the necessary condition T R
from which the temporal | =

art of music can spring
forth when played by a tal-
ented musician following
a predetermined score.

As musicians wait in anxious trepidation while the conductor takes the podium, the freeway awaits the
dawn, and as the sun peeks over the horizon, the conductor raises the baton and the interchange is filled
with the ephemeral rhythms, harmonies, melodies, and counterpoints of the shadow patterns created by
the instruments as they are played, their latent potential is realized through the movement of the sun.
The quality of light in Texas, where this project is built, engenders the composition with a virtuosity of
performance that clarifies the special but often overlooked quality that light brings to this landscape.

The daily performance, ranging from pianissimo to fortissimo according to variations in the weather and

time of day, renders explicit the subtle, ever-shifting qualities of the environment that are normally lost

. 8 ithin the air-conditioned
world of either our build-

ings or automobiles.

*.
The first instrument is
comprised of rows of ever-
green trees and, playing
the role of a cello in a

string quartet, sets the base

: 'H“\i‘]‘ [Ty temporal structure for the
N.- . piece. The second instru-
B \cnt, analogous to the
| viola and consisting of a
series of masts attached to
* the roadside, adds har-
- N monic overlays. The third
heights, shapes, and flowering patterns and, playing
consisting of wavelike forms sus-

instrument is comprised of deciduous trees of various
the role of the first violin, sets the primary melody. The final instrument,

pended over the road surface, is analogous to the second violin, and shares melodic lead with the first.

Fach day brings a cyclical performance of the same general
azimuth and altitude throughout the year adding subtle shifts i

and the four planting/culling plans develop va .
with each performance being subtly unique

characteristics and solar variations 1n
n tone and harmony. Vegetation

riations on the original theme.
growth, leafing cycles, g

The result is a piece whose structure is time dependent,

and tied inseparably to the ever-shifting moods of its location in south central Texas.

FREEWAY AS INSTRUMENT



Layered relationships

lay’er a thickness of some material

he following projectJ
deal with a synthesis of layer

ing. Each of the works were

designed using a series of ].ndc-%
pendent layers, superimposed

together to create a coherent,|

more inclusive whole. The mul-
tiplicity of informartion address-

ing movement, language, struc-

ture, light, proportion, buildiné
technology, site, and spatiall
arrangement were extracted
and analyzed. This is a process

that studies the inherent nature
|

of architecture as a multi-

laid on, over or under a surface; a stratum; a bed; ete.

layered discipline by combining
the constituent elements of sepa-
rate material into a single unified
entity. The resultant overlapping
of ideas and layering, juxtapo-
sitions and superimpositions,
purposefully blurs the standard
relationship between graphic
conventions of building as plan,
section, and elevation and their
meanings in the built realm. In
these instances, music is one of
the several layers of informa-

tion—a layer of opportunity.



Facing page (left center):
Paul Klee drawing of music from sketchbook.

STRETTO HOUSE

The analogies made berween music and architecture
have historically generated an overwrought territory of
comparisons along narrow channels of interaction:
inumber, thythm, notation, and proportion. A transfer-
ence of essential properties or ideas from one art to another
could occur through channels not primary to eicher. In
order to look further into transposition along other lines,
we could think of architecture and music as unknowns
land solve an equation for two unknowns. Where music
has a materiality in instrumentation and sound, archi-
tecture attempts an analogue in space and light.

[The question would not simply be “how to compare?”
but what unmarked routes to investigate and what
lexperiments to perform.

IThe Stretto House was designed as a parallel to Béla

Bart6k’s Music for Strings, Percussion and Celestra

(1936). Sited adjacent to three ponds with existing con-
crete dams, the Stretto House projects the character of
the site in a series of concrete block “spatial dams” with

metal-framed “aqueous space” flowing through them.

lin music, water is an overlapping reflection of the land-
scape outside as well as the virtual overlapping of the
ispace inside.

Barték’s use of folk music, which he collected as mater-

ial for his work, and his mathematical approach to and

|Coursing over the dams, like the overlapping Stretto” |

material x sound = material x light
time space

ails of the music. In music!

material are the raw materials that determine the det
proportion, and mathematics are of elementary importance.|
ned not only with achievements of purely scientific|
posers. According to the natural order of]|
h a process that stimulates tht:I
match that coex-

manipulation of this
as well as in architecture, form, rthythm,
Speaking of this Barték wrote: “We are concer
¢ also those which have a stimulating effect on com
s theory.” In architecture we are also concerned wit
Erno Lendvai, pointed out there is an evident mis
sion and his systematic compositional technique. This

. . ) il
e resulting direct representation of experi-

issues, bu
things, practice come
result. The Hungarian musicologist,
<ts between Barték’s highly personalized expres
multi-layered combination of mismatches can be seen in th

ence in both the music and the house.
Barték’s composition is in four movements and has a distinct division in materiality between heavy (per-

cussion) and light (strings). The Stretto House is formed in four sections, each consisting of twol
modes: heavy orthogonal masonry and light, curvilinear metal (the concrete block and metal structures|
of Texas vernacular). The plan is purely orthogonal; the section, curvilinear. The guest house is an inver-
sion with the plan curvilinear and section orthogonal, similar to the inversions of the subject in the first]
movement of Barték’s score. The spatial relationship created from the rectangular contrasted with the|
curvilinear becomes a mismatch that results from the meeting of the golden mean with the curve. In the

main house aqueous space is developed by several means: floor plans pull the level of one space through

and an arched wall pulls light down from a skylight.

to the next, roof planes pull space over walls,

STRETTO HOUSE



B : In both works, the music and the house, you are left
with the sense that something remains hidden, that

LT several layers are at work beneath the structure. For

T ; i example, Barték’s fugue in the first movement consists

each section of the movement clearly approximates

the Fibonacci sequence. The Fibonacci numbers are
the unending sequence 1, 2, 3, 5, 8, 13, 21, 34, etc.
where cach term is defined as the sum of its two pre-
decessors or a:b = a + b, a<b. One senses the intentions

of Barték’s music from the manner in which all the

major turning points in the first movement are related
to this sequence: the strings remove their mutes in bar
34; a climax is reached in bar 56; the celestra appears
on the upbeat in bar 77. There results a multi-layered
| combination of mismatches as befits the Fibonacci
sequence to which Bartdle is thought to have recourse.
This layering of mismatches, which Barték uses as a
8 ool to cormnpose his music, is then applied to architec-
ture and is the raw marerial that determines the result-
ing details of the house.

The Fibonacci sequence’s method of dividing and
organizing natural numbers is similar to that present
in the Golden Section. The Golden Section is the pro-
portion of the two divisions of a straight line such that
the smaller is to the sum of the two. Suggesting the
. possibility of comparable methods of study, the Stretto
House uses Golden Section relationships throughout

expressed by: solid/void relationships of walls and

| i-._"_l.;: in its entirery of 89 bars, while the number of bars in

U= i T TR e a

— i s i
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openings, window mullions, mirrors, cabinets, and
drawers. Between the four bars floats a contrasting sys-
tem: wavelike roof forms and curved cast glass fill in
the space between the rectangular and the curve.
Almost every surface has a trace of the Golden Section
overlaid with a second set of curved references. The
spatial relationship created from the rectangular con-
trasted with the curvilinear becomes a mismarch. Since
the aqueous spaces remain through the medium of the
mismatches, there also results a multi-layered combination
of mismatches similar to that used by Barték. As bound-

aries between disciplines collapse, new channels sug-

gesting thought and development open up. W

The correspondence across these once sepa- |
rated territorics may not follow purely “rea-
sonable” lines. Two children from totally
different cultures, lacking a shared language, |
could meet and “interact” by means other
than verbal correspondence. Collapsed
boundaries open crossroads and galleries of
connection—opportunities to establish a
more direct architecture in the dynamic con-|
dition of twentieth-century culture. Analyz-
ing music as an approach to architecture is
only one way of confronting pressures I
toward autonomy of architecture, or its vali- |
dation by historical precedent alone. A move
away from compartmentalizing and mental

closing is a move toward an open future.

*Stretto in music is applied to the entrances of compositional
themes, usually in fugal works, where the different voices do not
wai for each other to finish stating the fugal subject but pile in
on top of each other. It is important not to confuse the poly-
phonic form of a cannon with the device of the stretto. In a can-
non che imication is continuous, preserving a fair distance
berween voices, while in a stretto it is momentary and accelerat-
ed—occurring in rapid succession. The result is an allusion of
concentration of musical matcer and an accelerating clash of
musical events.

Klaus Liepmann. The Language of Music. New York: The
Ronald Press Company, p. 275.

STRETTO HOUSE



GRAND CENTER—ST. LOUIS

Studioworks: Robert Mangurian and Mary-Ann Ray with Mary Miss and James Turrell
Technical Gonsultant: Kent Hodgetts, Music Consultant: Eugene Kupper

BS
) SEVEN LAYE
This master plan for the Grand Center Arts and Enter-|

ai ¢ District of St. Louis is based i F ment’s part are spaced in such a way Each of the seven layers contains its own functions, creates its own form, and radiates its own state of
ainment District of St. Louis is based on a set of . ) . .. . _
: underlying physical, functional, and conceptual prin that all ;ounds meant to be heard together mind. The layers are put together in a well-defined system of physical, social, and aesthetic ideas in an 61
) ’ are lined up. Scoring is similar to a surveyor’s .. i iz
ciples. These principles are the foundation for the olan ) Ei ] & i 4 urban district. The urban context and program determine the organization of the seven layers. Each layer
ples. p ples are oundation 1o PR practice of “marking off” the land. Plans for

' luti d & g d f lized makes a strong proposal for at Jeast one architectonic aspect. The characteristic of each layer is sharply
. evolution and configuration, and are formalized as « d ; . . .
il T o & . ,' CEmSEE e s eHci i i defined; together, these characteristics communicate the essence of the project.

seven compositional strategies—the seven layers. Thel o1 jcror would mark off his score. The con- - ’
i richness and complexity of the district as it is and the ductor of an orchestra must thoroughly ana-
(Il . . |
.I U progr:tim that emerges from the strategies are mlcm:li lyze the parts of the score before coming to : ¢ 40 -
orated into the master plan. The seven layers evolved d i FEETS
p ‘ p ' . 4 | an understanding of it as a whole—as a syn- grand on/off stoge — E 2
after studying the area and discovering nuances wherei thesis of the individual parts. The same is true 4~ 17 Grand Boulevard is seen as a stage for Grand Center, Con- N
D elements could intercede to have the most effect onl . ST e e e K nevarr ey sidering Grand Boulevard to be “on stage” and behind Grand Boulevard as ) e o
t f i h The ai h | e v PP |“back5:age" is appropriate to this scheme. On stage is formal, attempting to u
FERSSORRTLEE] CS JICd, S S0 EER was.__ the master Plan of Grand Center. - |make the streer more active and theatrical; off stage is informal,
there and Strengthen it within the master plan Each iayer} The objective is to analyze atcempting to bring out the backstage aesthetic of fire escapes, "‘f ;
i
1 i i . ; J —: 1N . eral security doors, stored sets and props, and the husele and
has a piece of music dedicated to it whlch.ﬁ g s Q 1 Grand Center to reveal its m ¢
lai he ch d'(f; " : }-—JL | il |bustle of backstage acrivity.
explains the char- A l—rﬂ'." H 1l rJ e specific structure and ele- |
sl = E . . ' W - v L s
o acter of the layer. ‘ { = Iz [} ments, its nature as a city; and L AT B v i i P
Grand Center is | z = e

iy to develop a process of de-

realized as overlap-

W ping systems that all \'C‘ ﬁ’
operate at the same || .

time, similar to &N\ % i
o the relationship of m\‘},.\@!_: :

. Al
each instrument’s = . 1=
==L =

{—i" -~ cision making in which

Q.

= L1 ™ the design is created

| | directly from given supposi- .

—i tions and then combines what ! o 2. streer and Green
N - is found into a EZREER A second major element will be added by caking advantage of the

: uniﬁed Cl’ltity. { grassy knoll of Grand Hill. This layer realizes thac Grand Center needs more

part to a music /\_d_,_n i than one major element to serve as organizer of acrivities and spaces. The

R « » b . | 3.':"‘ Ieis hoped that streets and alleys are seen as connectors from Grand Hill w0
score. The word “score \".I/"‘—\_ this non—singular the green. The scenographic and functional attention to these %
H \ | ! links is crucial to the success of this layer.
comes from the name gLven \\‘ \ and layered method of = 4

to the process of drawing \“1_; esign will lead to a master plan

vertical lines through the \\k capable of fulfilling the full |QUIET CITY ARRON cOPLAND

music. The notes of each instru- range of experiences existing |

GRAND CENTER—ST. LOUIS

=
enter into the twenty-first century.




3. Discrete elements [:fl w »

The discrete elements fayer proposes to make Grand Centere=

appear as a series of distinct objecrs. Each would be a “piece” A - e = 1
P : ; _,

unro itself, and would command the attention of the user or viuwcr.l

These elements might be compared to a group of “actors,” each| s Lol ?.
| S with a particular role to play. The Grand Center District is ||u:| T . 6. overlaid patterns 63
! urban stage; Grand Center is the play being acted out by the individ-| i f | he overlaid patcerns layer designs small scale n.lr:mcmq‘
Il ual elements. These urban “actors” appear both on stage and off stage. | f and recognizes the importance of surface, mavecial, and
| \detail within the overall structure of che urban environmenc. Everything |
! T George Anlheil, Ballet a\-*&_-:r'uam‘que- lin this layer will be part of a tepetitive series, which will form pat-
!(1:1'115 actoss the site. Many of the patterns already exist in the form
¥l lnf fire escapes, billboards, exc., and need only 0 be recognized g
| § - ! 'mcng;hcmd with other patterns of parking booths, information kiosks, *"
| U \t? !3[35; and metal drop-off canopies, etc.
Sieven Reich, Clapping Music for Two Performers
D 4. Accopolis 'm0 m.ﬁ B A_.S'T‘u‘_' n
The acropolis layer configures the topography of felgp 1 fpleetestr ‘4:, :i 3 ‘_:_? A : o IE‘ :_4_ __‘_-:_T_ '
- =1 the district, capitalizing on the positive aspects and correciing the problems. cap QL_"‘_‘_‘—’EI‘_?‘_ tr_ il ‘EP“ F v C i '—r
o B . Three of the four corners of the acropolis are “tilted up” to creare much need-| ——
I =-J i ed, flat, usable, open space. Cur and cover parking is * ‘tucked” under Grand Hill.
_I These two open spaces with parking underneath provide exciting open space .'lnd
. correct the current negative situation of the land falling away.|
| 0
| Edgard Varese, [—[YPERP_R:[_S_‘B,} | \—-—'\
' = = | 7. parchwork Quilx \
w o N _ This organization will take Thomas Jefferson's \

|| centuriation plan for the United States to an ex- |
\

\treme expression, establishing a series of smaller blocks that will makel,

|walking around the districe casier. Each block, within its definite bound- |

| laries, would develop according to a rule distinct from the others. The worl | \
5. clusters

Grand Center now conrtains two distinct hubs or clusters. The

in this scheme will involve defining and reinforcing the ideas on the blocks L —
with existing buildings.
cluster layer focuses on these “hubs” of open space surround-

ed by activity. Each cluster will be anchored by performance Chatles Ives, Son of a Gamvolier
or exhibition spaces—but ideally, each “center” would adopta W

character or a script. Grand Center is seen as a series of distinet § 1

places, each with its own sense of place. These centers will be connected to|

cach other through visual corridors and pedestrian ways.
CARL RUGGLES

CRAND CENTER—ST. LOUIS




COMPUTATION AND COMPOSITION

jargon: L-system sketches are used as forms determined by isosurfaces taken through number fields.

It all depends on what you believe: Is music an expression of an idea or feeling, or is it an outcome of
an exploration into certain relationships in temporal, aural, visual, or other spaces? Chiasmus: Don’t
we explore the expressions of ideas and feelings and express ourselves in explorations?

Aristid Lindenmeyer: “The essential differences between Chomsky grammars and L-systems lies in the
method of applying productions. In Chomsky grammars productions are applied sequentially, where-
as in L-systems they are applied in parallel and simultaneously replace all the letters in a given word.
This difference reflects the biological motivations of L-systems.”

We stand at the dawn of an era that will see the emancipation of architecture from matter. The intu-

ition that allows us to even consider architecture as “frozen music’ of music as “molten architecture”
|

comes from a deep and ancient understanding that, in its very essence, architecture exceeds building,

as music exceeds sound. Music, especially computer music, will have much to teach the new liquid
and gravity-free architecture. Architecture, in turn, will provide music with its greatest challenge: its

emancipation from sound—and therefore linear time, inspiring instead a new navigable music of

COMPUTATION AND COMPOSITIOIN
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places. Together, architecture and music will stand ;1d the “experience” of travelling through it
as the arts closest to the functioning of the human depends both on the inherent geometry of the sur-
cognitive and affective apparatus. The computet face and on the temporal manner in which it is-tra-

will act as the bridge allowing us to truly enter the yersed: the outcome of rapid motion differs from

intimate structures of the two arts for the first the outcome of slow or intermittent motion

time. In dataworlds, buildings ﬂow The surfaces produced this way are

and music is inhabited. Architecture not treated as final form; that is to

and music are bonded into a new say, they are not understood as con-

discipline: archimusic. stituting the appearance of the work.

How is an archimusic created within a Rather, they are seen as variations in

? . . b .
dataworld? Within the computer’s parameter spacé that affect the per-

memory resides a digitized microcosm ceivable object indirectly, by con-

of images, sounds, and symbols, trolling the behavior of its visible,

whose organization intersects with & audible, or otherwise sensible attrib-
that inherent in the machine’s struc- |8 utes. Once parameter surfaces are

ture, forming new dynamic interfer-

generated, various algorithms are

ence patterns. Two- and three-dimen- used to extract layers of information

sional matrices of numbers are created

in various forms: points, lines,

in one of three ways: by computation, planes, solids, clouds, and so on.

by scanning and sampling, or by The logic by which each layer is

direct input. These numbers occupy extracted can differ, and yet, because

space with qualities that form a the variations are controlled by a rel-

<« - M M »
potential archimusic.” The same atively small set of composed para-

underlying set of numbers—or, in meter spaces, the results maintain

more advanced compositions, func- essential elements of the original

tions—can serve as soutces for numer- form. The extracted layers, in turn,

ous works. Three dimensional con- become input to other processes that

tours through these fields of numbers bring them closer to the desired final

form continuous or discontinuous form, whether it is sound, color,

surfaces that can be traversed in vari- form, movement, or some combina-
¢

ous ways. Each trajectory is different tion of these and other end effects.

The subcomponents that result from this process are then taken to be operands to a final set of operations.
The operations can be the familiar one of addition, subtraction, and so on, or can be invented for the pur-
pose at hand. One set of components can then be subtracted from another, for instance, to produce a par-
ticular result, while another pair may be added, multiplied, morphed, torqued, and so on.

At any point there is space for both fact and fiction. Constraints can be driven by logical or illogical
desires. The underlying systems simply form strange attractors for the eventual, only temporary, final
work. To a great extent, what ensures the strength of the work is not so much the utilitarian logic of
any of its steps, but the depth of process, the number of qualitatively distinct kinds of operations that
the original dataset undergoes.

The literal spatialization of music in cyberspace, along with the liquefaction of architecture, will allow
such sensibilities to become more visible and therefore more accessible. The new spaces of sou nd within a
dataworld will revitalize our collective aural and visual imaginations. And from this dataworld we will

construct a new architecture and music, an entirely new poetics, for a new place.

COMPUTATION AINIDO COMPOSITIOIN
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Ii RCHITECTURE and mMusic An o
it . | of the future; especially in those areas
gl one who attempt to relate architecture " } i )
. .. | that are just now opening to examina-
and music at the end of the second mil- ) i P g
. . | tion. I am not interested in the stable
lennium must first ask: What music? frbe am o a
. . . | core of the known, but in the turbulent
What architecture? The topic of leSIC| i ]
. - ] edge of the barely conceivable.
and architecture is an ancient one, and i i
What architecture? What music?

While both fields have undergone dra-

matic changes, and are neither mono-

any attempt to broach the subject thag

fails to acknowledge and account for thej

changes that have occurred and are still] ~ i )
e ; | lithic nor homogeneous, music has rein-
occurring is sure to be full of unintended

L vented itself in far more profound ways
but inevitable erroneous resonances. Leti N b s dared
| than architecture has dared.
me therefore be clear: when I speak off ) ]
) : .| BevoND prTHAGORAS Xenakis claims
architecture and music, I am not evoking - 1 Poth Perh
.| that we are a thagoreans. Perhaps
the ghosts of Pythagoras and Palladio,| ~ . ythag ) 'p
. . | this is so, since we are obviously still
nor am 1 referring to the ideal, 2 priovi )
enamored with numbers. Most of our

order of the “Music of the Spheres,” or|

| conceptions abour the relationship of

some kind of facile superficial architec-

. . . architecture to music are remnants of
tural and musical impressionism o )
o . . .| Pythagorean belief. The most prevalent
expressionism. [ am interested in archi-

. | conception is concerned with the static

tecture and music as grounds for the pre-

| . .| balance of fixed, perfect parts, eternal
sent and poetic processes for the making




because desiccated, desiccated because imag-
ined to preexist in an ideal, immaterial world.

Music itself has moved, however, leaving

those concerns behind. To associate music

and architecture in that way is to associate

architecture with the corpse of a long-dead

musical and cosmological tradition.
In this century alone, we have witnessed a
series of emancipations: in Arnold Schénberg,
the emancipation of dissonance; in Edgard
Varése, the emancipation of noise; in Iannif
Xenalis, the emancipation of stochastic form;
in John Cage, the emancipation of noninten-
tion. To speak of architecture and music at
this point in the history of music is to issue a
demanding challenge to architecture, for iy
implies that architecture must confront, par-
allel, and exceed each of those emancipations
and be prepared to travel as far from its own
conventional definitions as music has traveled
in the course of this century. What does ig
mean to carry architecture through a parallel
series of emancipations? What is the ar-
chitecture of dissonance? The architecture off
noise? What is a stochastic architecture or an|
architecture of nonintention? And if these ar¢
the questions that have already been grappled

with, what are the questions still to come?

sounD BUILDING Consider the transforma-
tion in our ability to represent a musical
event. In terms of discrimination of pitch,
we have gone from the tonal to the chromat-
ic scale, from tone to semitone to quarterJ
tone to any fraction of the octave we desir

to use for a composition. In terms of dis4

crimination of duration, we have gone from
a large fraction of a whole note to one-forty-
cight-thousandth of a second (the duration
of a single digital sample); in terms of dis4
crimination of intensity, from a few steps of
loudness between pianissimo to twenty biﬁl
resolution (over a million steps between|
silence and maximum intensity). These
changes have rendered traditional music the—|
ory obsolete because it can no longer even|
address the vast majority of accessible sound,|
Image processing and computer graphics
have brought the same kind of changes to|
the visual world. The typesetting machin

that places the characters of this page ca

resolve thousands of dots per inch. In threg
dimensional form, computer-aided manufac
turing machines already achieve tolerances of
one-five-thousandth of an inch. With the
advent of technology of three-dimensional

scanning, volume rendering, particlc—based,i

and advanced computer manufacturing, as well as concurrent advances in|
form and space have yet to be explored as thoroughly. Conventional archi-|
tices have little to give in this domain. Like obsolete theories of]

|pr0totyping,
imaterial science,
|recrural theories and prac

music, they simply cannot address the currently available range of possibilities, let alone con-|

‘tend with what the future will bring. ‘ . |
srEAKING the CAGE of ARCHITECTURE In 1967, long before architecture began discussing|

|the notion of the fold, Pierre Boulez wrote Pli Selon Pli, literally “ply upon ply” or “fold|

d,” folding a poem by Stéphane Mallarmé into a piece of music. Pierre Boulez wrote:|

upon fol |
by the poet to describe the way|

. . : "

“In the poem in question, the words ‘pli selon pli’ are used way)
|in which the mist, as it disperses, gradually reveals the architecture of the city of Bruges.” In|
; i i nsparent

|1958, John Cage wrote the Fontana Mix, whose score consists of independent transpar : |
layers of points, lines, curves, and surfaces rearranged for each performance. Years later, Parc de

lla Villette was designed using a series of independent layers of points, lines, and surfaces. |
acoustic and visual, we have an instance of the grain of control over an artifact|

In both cases, - :
n of the concepts with which such artifacts are discussed. Sim-|

|becoming finer than the grai : y
lply stated, the grain of architecture has become finer than the grain of current architectural|

|cheory and practice. In embracing science and technology, music faced and attempted to|

|resolve the problems engendered by this situation long before architecture—all the more rea-

. . |
lson to try and understand the future of architecture through the present of music.

B |
Today, these explorations continue: from places of instruments to INstruments as places,|

from willfulness to nonintention, thel

lfrom expressive performance to inspired derivation, |
fertility of the challenges musici

projects gathered in this volume demonstrate the continuing

and architecture issue one another. .

IMusic has not yet freed itself from the straight and narrow of time, and architecture may

lhave broken the box, but it has yet to break out of its cage.

|
Marcos Novak, 28 December 1993
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the arts are not isolated,

froM one another
bUt engage in dialogue
this
understanding wIll
introduCe

new kinds
of spAtial
phenomenoN, however each art
can Do

what
An
otheR
Cannot
it Has been
predIctable
therefore, thaT
nEw
musiC will be answered by
The new
architectUre -
woRk we have
not yet seEn

- only heard.

to
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eLIZabeth! eLIZabeth!

hopefully Musical
Architecture
pRoduces a new sense
of locaTion
for thInking
aNd

becoMes
A
diffeRent place
That
was always In the air for
someone to Notice

like silence.



george Newburn and peter noble

PERFERVID DEFINITIONS

Music the opposite of noise. ArcHimecTURE men with big egos thar give 100 many hints. TRANSLATION
feyuervrion. souno when the tree falls in the forest and you’ce there. nme anp space speed of light.

1ext that’s in the other pa. mase american politics. remporat structures deep-fried watches. piren 1 in
ll.: so 1t drains properly. controLep accibents children. GoLben secion and GoLben mean golden hand-
cuffs or the umbilical chord. mibbLe GRouND equally distant from where you are now. PRISTINE iNNo-
cence indescribable. REGIME of the orIGINAL madonna, et. al. coMMUNICATION speed of light. construction
megabytes. reeppack neil young’s ARC; kronos quartet imitating hendrix. meaning Jargon of the
authentic. FORM FROM. KNOWLEDGE unqualified to answer. computerization 1/rule of thumb. movement
the long scarf gets caught in spokes and the neck snQAps. DENSITY deep Time. LAYERED PLANES great dis-
CONTINUITT. REVERBERATIONS JfK. TONEs earth. unearmy the straight and nasrow. INTERVENTION ARTISTIQUE

ISTENING 10 Prozac. cYcucaL go talk to cicadeas. mprovisation phuysics plus cicciolina. minmaL less
than most things. cutrure refinement that activates the mind. kuiture charming vulgarity that
activares the mind (cross the railroad tracks yowll find it). acousmeat o church. nsTrRuMENT you.
MEMBRANE Tympanic. pecay lack of volume at the end of sound. cotor(s).strerro a cafe that makes a
real cofe americano. scate truck. counterront needlepoint. cumar lighter fluid (the story of jimi
Hendrin). ALGORITHMIC COMPOSITION navigating music using math as a justification. cYBerspace sensitive
space; boldly go where no man has gone before. white noise honky noise. cHromaTICISM C D E ¢ GABC
becomes C C# D D# E £ £# G G# A A# B C. DIALOGUE 1:9OO. INSTALLATION a temporary setup like a success-
ful blind date. THEME pack. FREEWAY in new Jersey there’s a .35 toll every ten minutes. monve to make
!l.gDu; own opportunity. enveope the right stuff. sensorium sex motel @ $60/hr. stane whot your par-
iems give you when you moved out and what you gove them when you lived there; it’s impor-
tant to note that static is cyclical. Note to make o point. AubisLe say what? visuaL fountainheod
Wwannabees. QUADRO HIFI IT’s AN 0rgASMOTrON. WIRELESS IMAGINATION nonbroadcast, broadcast. cowaso-

| . . C .
lmnon challenging for acchitects and the most fun for musicians. sounpary separates you from the

1!icm(—:scs. INTerrereNce football. specTator rear window. ecHo the apocalyptic other. apparatus the wilted

gesture. warste isn’t that o bird? cawiry aim without ccest or colgate. viBrATION g00d. KINESTHETIC EXPER!-
imcs gerring jerked-off on o ny subway. SCAN appropriotion sCOM. OSCILLOSCOPE SOMetimes they
work; sometimes they don’t. aesterhicism it’s kind of o personal thang. pameuier the alternative pa.
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The cover of this pamphlet was created as a computer
alloy. From cach of the case studies a representative of
the work—ecither a sketch, model, drawing or built
object—was selected. The basic idea was to layer
together an image from each case study to create an
integra-ted whole, resulting in a visual fusion or blend-
ing of a ten-part counterpoint. These observations and
their inherent possibilities were the mental touchstones
from which Pamphlet Architecture 16 evolved.

The structure of the computer alloy uses collage and
layering as seen in music—namely the principles of
counterpoint. Further, the process is like a tapestry in
which the figure and the field shift supporting roles
where structure and expression meet. From the teach-
ings of Paul Klee at the Bauhaus, we have learned that
a drawing in this contrapuntal manner demonstrates

the continuity of spectral color and the movement
inherent within the interaction of the shapes.

As part of the procedure, Marcos Novak ook several

independent images and created visual sound of them.

The hearing process is translated into binary mathe-

matics. Then, the imprinted form, which records

movements of the sound pattern, is blended within the

image. Through this technology the human auditory

system is derailed by means of advanced computer

technology, thereby translating a musical concept into

visual terms. The cover image arrived at a new para-

digm of relationships, which is called an alloy.

Both the cover and the content of PAI6 is a collection

of works that speak to one another in the present, while

looking to a future where every voice has its own part

within a coherent whole, like the effect created by a poly-

phonous chorus—a harmony of unexpected likeness—em




