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ABSTRACT

David Tudor's sound work Rainforest was created in four distinct versions
between 1968 and 1973. The work's central concept is the use of various
resonant objects as loudspeakers, or "acoustic filters", to modify sounds
from numerous sources which are played through the objects. The author
traces Tudor's exploration of the "loudspeaker-object" idea, which Tudor
dates back to 1965, and considers the significance of the community of
artists, engineers, composers and choreographers surrounding Tudor, for
the development of each version of Rainforest. In particular this thesis is
concerned with Composers Inside Electronics (CIE), the "family" of
younger composer-performers which developed Rainforest 4 with Tudor
in 1973, and regularly presented it with him until 1982 as a large-scale
"performed installation". During that time CIE also functioned as a
collaborative ensemble performing other works by Tudor and the group's
members, employing new technologies with an emphasis on "hand-built”
electronic devices. A number of CIE works can be shown to be related to
the Rainforest series. Following a hiatus between 1982 and Tudor's death
In 1996, CIE has again performed Rainforest 4 in several major
installations, and has made efforts to bring a new generation of
performers into the group. The author considers the dynamics of this
process in the continuation of Rainforest 4 up to 2006, and examines the
group's discussions concerning possible future directions for Rainforest.
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INTRODUCTION

Well I'd like to see the whole social situation change in regard to
electronic music. [...] Rainforest occurred to me, the whole principle
occurred to me when | was trying to reverse the current thinking
about beginning and end, in an electronic chain. And it occurred to
me that what | wanted was a whole forest—that's why | called it
Rainforest—was a whole forest of individual voices. And then it
became clear to me that | had to start at the speaker end.

David Tudor
(WBFO 1978)
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David Tudor's place in the history of 20th-century music is well-known,
but as yet hardly well-understood. This particularly applies to the work he
accomplished in his "second career" as a composer-performer of
electronic music, following on his first as an interpreter (at, around, and
inside the piano) of musical scores produced by others. Tudor's electronic
music practice, which developed throughout the 1960s and was well-
defined by the early 1970s, was of a character which often made it
extremely difficult to penetrate: "there's a large group of pieces", he once
said,

which I've never taught to anyone and consequently I'm the only
one who can do it. [laughs] [...] there are secrets in the sense that a
work that develops, you know, and continues to develop, you never
quite know to say when it's finished. And sometimes, when | work
on an electronic principle that's still revealing itself to me, | don't like
to, ah, to give it out (Tudor 1986).

Tudor, in the 1960s and 1970s, did not often work with the commercially
produced tools of electronic music—the analog synthesizer, for instance,
which came into its own alongside Tudor's drift into electronic music. "
don't use any standard instruments"”, he stated (Tudor 1986). He
preferred, rather, to create his own "modular synthesizers" out of varied
components, many homebuilt or otherwise custom-made, patched
together in ways forming synergetic systems which to a large extent
defied outside analysis. Not that such analysis was attempted or was
even particularly possible; configurations of devices, embodying
compositions, were generally unavailable for study, and in any case were
perpetually being modified from performance to performance. No scores

were on offer: "It all exists in my own notes. [...] But the detail isn't really
there”, he said (Tudor 1986).

One could say, however, that the general rule of "secrecy" by which
Tudor seems to have composed and performed is proven by an
exception: Rainforest, a piece exhibiting an uncharacteristic obviousness
In its technical means and openness in its musical realisation, which from

its earliest inklings to its most recent innovations spans the years 1965 to

18



the present. This is partly thanks to the fact that Tudor eventually
inducted a large group of fellow composer-performers into performance of
the piece and, in his words, "gave the piece away" (Tudor 1984). The
core years of the piece's development are much more defined, however:
the first composition which Tudor entitled Rainforest was commissioned
in 1968, and the "giving away" of the piece took place in 1973. During this
period the piece, which essentially depends on a single, easily explained
principle, was realised by Tudor in a number of distinct ways, in which he
was assisted and enabled by a large community of musicians, engineers
and artists. The development of the piece between 1965 and 1973 was, |
argue, driven as much by circumstance and community as it was by

David Tudor's own innate curiousity and imagination.

It is the "evolution” of the idea of Rainforest with which | am concerned in
this thesis: its four "versions" which Tudor eventually identified by
number, but also its roots in Tudor's performance of the music of John
Cage and others, its prehistory in the years 1965-1967, postscript in the
form of a related piece, Forest Speech (1976-1978), and its continuation
up to the present day, which finds all of David Tudor's younger
colleagues—the Composers Inside Electronics (CIE) group—alive and
well, still performing Rainforest 4 from time to time, and actively planning
its future. In this thesis | spend considerable time examining the work and
function of Composers Inside Electronics, which extended from its origins
as a Rainforest performance group: Tudor's influence, and resonances of
Rainforest, may be traced through numerous works created by CIE
members between 1973 and 1982. Composers Inside Electronics existed
as a cooperative association of artist-composer-performers working with
new technologies, which might be compared to other contemporaneous
collaborative ensembles such as Sonic Arts Union (1966-1977: Gordon
Mumma, Robert Ashley, Alvin Lucier and David Behrman), Musica
Elettronica Viva (1966-present: Richard Teitelbaum, Alvin Curran and
Frederic Rzewski), or The League of Automatic Music Composers (1977-
1983: Jim Horton, Tim Perkis, and John Bischoff). CIE was unique,
however, in its formation as a large group of "students" surrounding a
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central "teacher'—David Tudor—whose work formed a basis for their
community but also provided a platform for exploration and development

of individual and shared interests.

David Tudor: background

\

As an introduction to David Tudor, a brief biographical sketch may be of
use. Tudor was born in Philadelphia, Pennsylvania, on January 20 1926,
and died on August 13 1996 in Tomkins Cove, New York. He studied
piano from the age of six, and organ from the age of eleven. In 1942
Tudor joined the American Guild of Organists as an associate, and the
following year was appointed organist at Trinity Church in Swarthmore,
PA; between 1945 and 1947, Tudor was also organist at Swarthmore
College. At Swarthmore, Tudor heard a performance by pianist Irma
Wolpe, wife of composer Stefan Wolpe, and began piano studies with
her, exhibiting an "overriding interest in contemporary music" (Holzaepfel
1994, 6). Tudor played the music of Stefan Wolpe, also studied
composition and analysis with him, and in 1947 moved to New York City
where he worked as an accompanist for musicians and dancers. In New
York Tudor also continued his association with Stefan Wolpe, acting as
pianist for his composition classes (with Morton Feldman among Wolpe's
students). In late 1949, through Tudor's work as accompanist for
choreographer Jean Erdman, he was introduced to John Cage, who was
some 14 years older (Holzaepfel 1994, 32). Via Cage, Tudor was
introduced to Pierre Boulez' Second Sonata, and during its realisation
investigated the writings of Antonin Artaud which had informed Boulez
composition. This research "changed completely” Tudor's musical
consciousness: "All of a sudden | saw that there was a different way of
looking at musical continuity, having to do with what Artaud called the
affective athleticism. [...] | had to put my mind in a state of non-
continuity—not remembering—so that each moment is alive" (Holzaepfel
1994, 33). Shortly after Tudor's North American premiere of Boulez’
Second Sonata in December 1950, he became integral to the developing
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work of Cage, Feldman, Christian Wolff, and Earle Brown: in John
Holzaepfel's description, the radical directions in which these composers

took their musics were "responses to the challenge posed by another

facet of Tudor's virtuosity, the virtuosity of mind" (Holzaepfel 1994, 45).

Much of the work of these composers, later collectively dubbed the "New
York School", was concerned with indeterminacy and chance, and
frequently employed new graphic notations and written instructions which
required the active participation of the performer—often specifically
Tudor—in their completion. The dedicated lengths to which Tudor went to
make his performance versions of these works has been well-
documented (Holzaepfel 1994, Pritchett 1993, Pritchett 1994). From 1951
to 1953, Tudor spent time at Black Mountain College in North Carolina as
an instructor and pianist-in-residence, and took part in the well-known
1952 proto-happening organized by' John Cage, including also Robert
Rauschenberg, MC Richards, Merce Cunningham and Charles Olson, in
which dance, music, and poetry were combined by chance means within
a 45-minute time period (Revill 1992, 161). Tudor was at Black Mountain
when Merce Cunningham formed his dance company in 1953, and he
remained a musician of the company throughout the next forty-three
years.

Over the 1950s, Tudor became acquainted with techniques of amplifying
the acoustic piano, and by 1960 was performing works for other amplified
objects, the best example of which might be John Cage's Cartridge Music
(1960). Over the 1960s, Tudor gradually removed himself from the role of
pianist, and assumed the role of composer, gravitating towards the
performance of new sounds either by means of amplifying small acoustic
sources, or by direct generation of electronic signals. The former
technique describes the soundmaking means behind Tudor's first self-
identified composition, Fluorescent Sound (1964). The latter technique
describes Tudor's second, Bandoneon ! (1966), a seminal "interactive"
multi-media performance piece created with the collaboration of Bell

Laboratories engineers.
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Bandoneon ! included Tudor's first "loudspeaker-object” constructions, an
idea which was to be further developed for the first version of Rainforest,
commissioned for Merce Cunningham's 1968 dance RainForest. Three
subsequent versions of Rainforest were devised (or identified in
retrospect; the numbering of the versions was not finalized until around
1980), and each of these is identified and explored in this thesis. Along
the trajectory of Rainforest were other large projects which informed its
development, notably the Pepsi Pavilion for the 1970 Osaka World's Fair,
on which Tudor acted as consuitant; some of these projects are also

explored in this document.

Tudor's focused work on Rainforest proper—that is, the time window
within which the four numbered versions appeared—took place over a
five-year period, from 1968 to 1973. As will be shown however, his work
on the concepts behind the piece began in 1965 and did not cease until
at least 1978, when Composers Inside Electronics performed a new
group version of his Forest Speech, and then Rainforest 4 continued to
be performed by Tudor and CIE for another four years, until 1982.
Rainforest thus has a broad timespan unlike any other of Tudor's works,
and due to his large number of younger colleagues, Rainforest 4 remains
a lively concern to this day, despite the fact it went through a hiatus
between the years 1982 and 1996: my thesis concludes with
consideration of the ongoing discussion within CIE in 2006 as to
Rainforest's future, and the future of the group itself. It seems clear that
Rainforest had a place of prominence in Tudor's professional ana

personal life, and a durability, which exceeded that of any of his other

works developed alongside or "after” it.

A word on my numbering of the different versions of Rainforest. version
numbers were hot applied to the piece until 1981, when an LP recording

of the large-group version of the piece was issued and it was given the
title "Rainforest IV". The use of the Roman numeral "IV" as part of the title

has since been usual practice. In this thesis, however, | have chosen for
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clarity's sake to use Arabic numerals to number the four versions (there is
precedent in Tudor's own notes for this). A Roman numeral may
occasionally appear in the context of a quotation or citation, however.
When "Rainforest" appears without an identifying version number, it
usually refers to the broader project of the piece, considering all versions
together as part of a larger conceptual whole.

The numbering of Rainforest versions is, as Gordon Mumma has
reinforced on more than one occasion, somewhat artificial and even
misleading, in the sense that Tudor was well-known for continuous
development of his works from performance to performance, and did not
necessarily proceed in the discrete, deliberate steps which might be
implied by the existence of the titles Rainforest 1, 2, 3 and 4. Tudor
clearly found it useful to mark waypoints in the life of the piece in this
way, however, so | follow, while keeping in mind the dynamic nature of
Tudor's practice and his manner of developing new extensions to his

works through experimentation in performance.

Rainforest. concept and technology

In David Tudor's Rainforest, found objects are employed as "acoustic
filters": sounds passed through an object, by means of a heavy
transducer attached to it by a bolt or screw, are transformed according to
the object's own unique resonant frequencies. These object |
resonances—the transformed sounds—are then usually amplified by use

of contact microphones, and also heard through a conventional PA

system.

"Transducer" is a generic term for any device which transforms one type
of energy into another, but in the context of Rainforest (and throughout

this thesis) it is commonly used to refer to the device which conveys sonic
vibrations to a resonant object. This type of transducer may be thought of

as a conventional loudspeaker coil, but lacking the conventional
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loudspeaker's cone made of paper or plastic which allows it to move a
large volume of air. Instead, by fixing the transducer to an object, the
object itself acts as the cone of the loudspeaker. When not attached to an
object, the "Rainforest transducer” produces little sound. As with a
conventional loudspeaker, audio signals are brought to the transducer
from an amplifier, and thus can be from any source.

To make object resonances more audible, especially when using small
objects, contact microphones are attached to the object. Types of
microphones used have included phonograph cartridges (employed as in
Cage's Cartridge Music) and, in recent years as cartridges became

difficult or expensive to acquire, piezoelectric elements.

Equalizers of various types are frequently employed in the signal chain,
often as a means of better matching source sounds to object resonant
frequencies, or to improve frequency response of the contact

microphones.

The above description should give a good idea of the core technology of

all versions of Rainforest. What differentiates the versions is primarily the
type of source sounds used to activate the loudspeaker objects, and the
size and character of the objects; these and other differences will be

examined in the following chapters.

Prior Rainforest research

Since David Tudor's Rainforest (and particularly Rainforest 4) is one of
his better-known works, developed over such a long time period during
the second phase of Tudor’s career, it is striking that a monograph has
not yet been written focusing on the piece. Indeed, the topic has hardly
even been broached in print, and in fact no significant monograph has yet
been published on David Tudor, period.
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John Holzaepfel's writings on David Tudor published to date are brilliant
accounts of Tudor the musician and proto-composer, but do not cover the
time period during which Rainforest was conceived and developed
(Holzaepfel 1994, 2002). Brief descriptions of Rainforest appear in some
well-known compact histories and surveys of electronic and experimental
music and sound art (Chadabe 1997, 98-101, Holmes 2002, 230-231,
Sutherland 1994, 238), but the piece is ignored in others (Nyman
1974/1999, Henri 1974, Furlong 1994). Where Rainforest is
acknowledged in works of this type, it is, unfortunately, often with small
distortions in the timeline of the piece, confusion in identification of its
versions, and without adequate identification of the other significant
individuals who worked alongside Tudor and assisted in bringing the
different versions to life. This confusion has been continued with recent
CD releases of Rainforest, which fail to provide correct identification of
version numbers: the New World release of "Rainforest II" (New World
Records 2000) is in fact a document of a performance of Rainforest 3,
Mode Records' release Rainforest (Mode Records 1998) includes a
recording of Rainforest 4 which appears not only to be a pastiche of
several undocumented performances—performers are not even properly
credited—but also bears the misleading long title "Sliding Pitches in the
Rainforest in the Field", which was only employed once, for Rainforest 4's

debut performance.

Writings by and about Merce Cunningham frequently mention Tudor, and
the first version of Rainforest which was commissioned for Cunningham's
1968 dance RainForest, but as one might expect of dance-oriented

writings, they do not provide great insight into the technology or
performance of the dance's musical accompaniment; if it is described, it is
usually in terms of its sonic affect in relation to the seemingly
programmatic title of the dance (Klosty 1975, Cunningham 1991,
Kostelanetz 1992). Writings about John Cage rarely mention Rainforest,
even when the piece might most obviously be included: Rainforest 3 was
performed by Tudor, alongside Cage declaiming his text Mureau, on their
final European tour together in 1972, but is not mentioned in major Cage
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biographies (Revill 1992), or other significant collections of writings on
Cage's work (Nicholls 2002).

Until 2004, the best available guide to the history and practice of
Rainforest was probably the liner notes to the now-out-of-print 1981 LP of
Rainforest 4 (Gramavision/Editions Block 1981) which includes Tudor's
score diagram for the technical setup of the piece, and brief but
iInformative commments on its various earlier versions. Then in 2004, |
co-published an article with long-time Tudor colleague John Driscoll
outlining the history of the piece (Driscoll and Rogalsky 2004), which is a
good basic guide but is still only a thumbnail account.

The present thesis is an effort to expand from that sketch into an
exposition which not only tracks the idea of Rainforest through time, but
also examines aspects of Tudor's social networks which helped make the
piece what it has become, as well as looking at Tudor's influence in return
on new generations of "live-electronic" composer-performers, particularly

as embodied in his group, Composers Inside Electronics.

Research methodologies

David Tudor was well-known as a "reclusive and mysterious figure (albeit
a perfectly friendly one)" (Holzaepfel 1994, 16); he did not write about his
work, or discuss it often, even with friends, and interviews were
infrequent. Plecing together this history of Rainforest has proven
challenging, if not frequently frustrating; there are still significant parts of
the story which | have not understood to my satisfaction (particularly
those to do with Rainforest 2, which left little trace).

My research has incorporated much archival work, significantly with the
David Tudor Papers, now held by the Getty Research Institute in Los
Angeles. This collection was partly familiar to me before visiting the Getty,

as | had assisted with removing much of it from Tudor's home in Stony
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Point before his death; the experience of viewing these materials in the
pristine surroundings of the Getty's reading room could not have been in
greater contrast to the conditions under which | had initially seen them.
There was some irony in examining these documents in a carefully
controlled climate, under the scrutiny of security cameras, after having -
retrieved the same items, in the middle of a sweltering summer, from
Tudor's attic, where they had been for perhaps decades.

Other collections held at the Getty were also useful to me, particularly the
Experiments in Art and Technology papers and the Mary Caroline
Richards papers, and | also made research trips to various John Cage
archives (Northeastern University, Wesleyan University, the John Cage
Trust) where | found many items of interest.

Of equal importance to these public archives were the private archives of
Tudor's colleagues which yielded many documents and recordings | had
not found elsewhere, broadening my knowledge of his music and milieu,
and providing crucial detail. This was particularly so for the years of the
1970s when Rainforest expanded to include a large number of younger
performers who also took on organisational roles, and thus kept copies of
correspondence within the group, ephemera related to stagings of
Rainforest 4 and other works, and detailed notes on the production of the

piece and logistics of its travel.

Beyond the acquisition of information through archival research, however,
| felt from the beginning of the project that an original collection of oral
histories would be critical to understanding Rainforest, the importance of
Tudor's social network In its development, and the functioning of the
younger group which grew around him in 1973, and continues its work
with Rainforest to the present day. This was what the paper archives
could only begin to hint at. Twenty-nine formal interviews were
conducted, and many more informal discussions were had, concerning
the evolution of the four apparent versions of Rainforest, practicalities of

its performance, Tudor as a musician, teacher and mystic, and the
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complex interactions within his Composers Inside Electronics group,
which had developed a set of strategies, conventions, even "rituals”,
around performance of Rainforest 4. This was insight not to be gained
from hours at the Getty Research Institute, nor from any other archive,
and this thesis draws substantially from the interviews. Given the lack of
sources documenting Tudor and his community, | felt it was a necessity
to do so, but | also believed it was important to include the "voices" of
members of this community, particularly those which made up
Composers Inside Electronics (this extends to the inclusion of email
correspondence which | received from numerous interviewees, which has
a similarly conversational quality). To borrow the terminology of
geographer Trevor Barnes, this is in aid of constructing a "lives lived"
version of the history of Rainforest, in contrast to a "lives told" approach,
the latter focusing on "a set of final accomplishments” with the former
presenting a history as "a set of social and biographical processes”
(Barnes 2001). Musicologist Vivian Perlis, writing about her research into
the life and work of Charles lves, notes that the oral history format
"retained the complexities and even the contradictions” of her subject's
personality, and aided in building a "multilayered portrait" (Perlis 1994). |
have certainly found this to be true in the case of David Tudor, for the oral
histories which | personally recorded. | have also drawn upon a number
of published and unpublished interviews conducted with Tudor and his
colleagues by others.

This "story-telling" aspect of oral history recording has often evoked the
suspicion of professional historians, who may prefer to privilege written
accounts such as "an authentic diary [...] a contemporary stock report, or
[...] an eyewitness account transcribed on the day of the event" (Bornet,
quoted in Grele 1998). Certainly, however much care one takes in
formulating questions, the answers one receives cannot be assumed to
be "the truth", even when they are given in good faith. Memory is fallible,
and in the case of this research project, | requested my interview subjects
to comment on professional and personal interactions with David Tudor

which took place as many as 40 years prior. Some interviewees
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conveyed their stories with certainty, and the ring of absolute truth. Many
made best efforts to recall, with the proviso that it all happened a long
time ago and the "facts” might be skewed. Occasionally | was simply
unable to elicit responses to my questions, with the interviewee
acknowledging, apparently in all honesty, that no memories were
accessible on the topics | was pursuing. In at least one notable case, |
obtained quite different accounts of the same event from the two people
involved, and | was aware that events and their chronologies referred to
in interviews needed to be cross-checked with other sources. As another
geographer, Laura Cameron, reminds us, "Oral history does not recover
the unsullied story of the past [...] one does not begin an oral history
project unaware of unequal relations of power or with the idea that
questions will go unchallenged”. Researchers employing such
methodology must be mindful "that the process of oral communication is
not something that can be separated from nuggets of truth", as they
"confront the dynamics of historical construction” (Cameron 1997, 18).
Historian Ronald J. Grele notes that, due to the active participation of the
historian-interviewer in the recording of an oral history, "the interview can
only be described as a conversational narrative: conversational because
of the relationship of interviewer and interviewee, and narrative because
of the form of exposition—the telling of a tale" (Grele 1998). In this thesis
| engage as a full partner in Cameron's "dynamics of historical

construction”.

Research by ethnomusicologists, of course, frequently relies upon the
oral input of informants "chosen for musical and cultural competence
rather than representativeness" (Myers 1992), without whose
collaboration the researcher, even though he or she might be acting as
participant-observer, would be at a disadvantage in coming to a fuller
understanding of a musical culture. In the interviews which | conducted in
the course of research for this thesis, and particularly those with
members of Composers Inside Electronics, | have sought to obtain not
only "facts of the matter"—specific recollections of David Tudor's working

methods, approaches to performance, teaching techniques, lifestyle,
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- chronologies of events—but also much more fluid and explicitly subjective
opinions and accounts of Tudor's interactions with others, which may
have impacted on his activity as a musician and composer. As Grele
(1998) notes, "the usefulness of any source depends upon the
information one is looking for, or the questions one seeks to answer".
This begs the question of what it means for a researcher to begin from
the standpoint of measuring the "usefulness” of information, and certainly
my own subjectivity in this matter means that what is contained in this
thesis is necessarily a partial account of the history of Rainforest. There
are perhaps many stories yet to be told, and "facts" to be revealed, about
the work and about David Tudor: it is clear, for instance, that although my
informants were carefully chosen, there are other major figures in Tudor's
life and work who | did not have the opportunity to interview directly, and
whose personal archives contain unknown documents or recordings
which might have contributed to this project. In addition to the matter of
who should or could have been included, the ways in which | have
employed the oral histories | did record involve transcription and
excerption, both of which involve a reshaping of the material. My source
materials—original recordings, as well as transcripts—can be made

available to other scholars however.

In addition to archival work and reco}ding of oral histories, a third
important facet of my research was personal involvement in the process
of performing David Tudor's Rainforest. | came to Tudor's music as a
composer-performer and have consistently maintained my own practice
as a maker of "experimental” music; | felt that in order to fully appreciate
Tudor's work on a personal level it was important to involve myself in its
performance. | was fortunate to be invited to join with original members of
Composers Inside Electronics in presentations of Rainforest 4, and other
Tudor works, on several occasions after Tudor's death in 1996. Besides
engaging in performances of Rainforest 4, | also took on as research
projects the re-creation of earlier versions of Rainforest. Using Tudor's
notes, diagrams, and recordings as guides, but not attempting to slavishly
emulate Tudor's style, | made new public performances of Rainforest 1

30



and Rainforest 3 on several occasions (the latter with Tudor's original
source tapes, and in collaboration with a second performer delivering
John Cage's text Mureau, as Tudor performed the piece with Cage in
1972). These experiences contributed to a much deeper appreciation of
the materials of the piece and how they might be deployed in

performance.

| was known to Composers Inside Electronics members as an academic
and "Tudor scholar" as well as a musician and artist, and | positioned
myself within the group as a participant-observer, much as an
ethnomusicologist might when researching any musical microculture. At
the same time that | was seriously engaged in understanding the
performance of Rainforest 4, and attempting to make a real contribution
to the piece and to CIE, | also felt able to stand back and observe the
group dynamics at play, as well as other performers' approaches to the
piece, its performance, and its history. The multiple experiences of
performing with CIE, during which | gained practical knowledge of
Rainforest 4 and the workings of its community, informed the interviews |

eventually conducted with CIE members.

On the subject of ethnomusicological fieldwork, Helen Myers writes that
"However artful, the fieldworker can never blend without a trace into the
local scene [...] However closely your appearance and behaviour match
norms of the community, the social scientist is always an outsider”, while
at the same time "There is no substitute in ethnomusicological fieldwork
for intimacy born of shared musical experiences. Learning to sing, dance,
play in the field is good fun and good method" (Myers 1992). This clearly
pertains to research of a musical culture other than one's own, while my
research was conducted within a field which was already, to a large
extent, my home territory. Myers' comments on "outsider” status were
certainly reflected in my experience, however: my identification and
background as a fellow composer-performer may have won me some
respect from the community of musicians | sought to study, but my
simultaneous identity as an academic may have laid me open to some
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suspicion. A general attitude | sensed within Composers Inside
Electronics—at least the core group which began working with Tudor in
1973, several of whom expressed this opinion directly—was that
academic approaches to understanding David Tudor were of limited
value. This came to the fore during the 2001 symposium on Tudor's life
and work at the Getty Museum in Los Angeles: two days of paper
sessions devoted to academic investigations and evaluations of Tudor's
practice and personality, which were attended by a number of the CIE
clan. | personally took part in these sessions, in a co-presentation with
John Driscoll on the history of Rainforest which took a somewhat more
casual and anecdotal approach than many of the other presenters. After
the symposium, it was evident from conversations and emalil
communications with CIE members who had attended, that some were
dubious as to the value of academic debate over David Tudor, which was
seemingly so removed from the practice of his work and knowledge of the

"real" man himself.

| had some similar misgivings: as stated above, | felt that in order to
become fully engaged in my research—and to become fully connected
with members of CIE who might resist the "academic"—I should
contribute to the group as a performer of Rainforest 4 in addition to
carrying out archival work and interviews. This development of a real and
significant relationship with members of CIE brings up issues of trust ana
responsibility which both enable and complicate research. Genuine
friendship with one's research subjects brings the result that the fruits of
research are shaped to some extent by that friendship, and this
thesis—especially the sections which pertain to CIE—has undoubtedly
been shaped in this way. Each decision | made, as to which observed
details or interview comments were pertinent to the thesis and ought to
be included, was accompanied by some agonizing over how its inclusion
would be received by the large number of Tudor's friends and colleagues
who would be among my readership. Myers (1992) suggests that in
representing fieldwork, "Conscience must guide the use of intimate facts”,

and | hope the readers of this thesis will agree that | have not exceeded
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appropriate bounds, wherever they may be. Besides taking into account a
responsibility to Tudor's friends and colleagues, however, | have also
excercised what | felt was a responsibility not to write simply a celebration
of Tudor, a hagiography. This perhaps contains the risk that | may
alienate myself from the community which | strove to inhabit, and wish to
remain personally and professionally connected with. | would return ta the
acknowledgement that this thesis is a partial account, and an attempt to
thoughtfully provide one history of Rainforest, and its attendant
community; there will undoubtedly be others.

Phil Edelstein, one of the Composers Inside Electronics, once made a
note to himself that "writing about the work [Rainforest] feels like a one-
dimensional flattening of a space [whose] beauty was found in folds of
multiple dimensions" (Edelstein 2001). It is certainly difficult to evoke the
"multiple dimensions" of Rainforest through a sustained text such as this
but | hope some of that beauty is conveyed, along with technological and
aesthetic detail and insight into its social dynamics, resulting in a better

understanding of a work, and an accompanying composer-performer

microculture, which may be David Tudor's most significant legacy.
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Chapter 1
CONTEXTUALISING RAINFOREST
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Contextualising Rainforest

The time period bracketed, approximately, by John Cage's Cartridge
Music (1960) and David Tudor's Forest Speech (second version, 1978)
saw a surge of interest by composers and artists in sound as a physical
phenomenon. It is worthwhile considering Tudor's Rainforest series in the
context of other work which similarly explored or exploited acoustic
principles, some of which takes a reductionist, even pedagogical
approach which could be categorised as minimal or conceptual art, and
some which involves a less rigorous exposition of the physics of sound in
favour of an aesthetic of improvisation or employment of chance
methods. Tudor can be situated in a line of experimental instrument
builders which includes Luigi Russolo and the Baschet brothers, but his
focus in Rainforest 1-4 on the use of objects as complex filters—which |
perceive as Tudor's intention to work a kind of sonic alchemy—sets his
project apart as historically unique. Rainforest 1-3 were relatively small-
scale works, so constructed in order to make it possible to pack them in a
few cases for touring. They were performed by one or two people.
Rainforest 4 (1973) differs from earlier versions of Tudor's piece in that it
takes the form of a sound installation typically realized by a group of
between four and twelve musicians. Pigeonholing the piece is made
complicated by the fact that it is actually a "performed installation"
combining aspects of sound sculpture exhibition, live concert
performance and audience interaction. The term "sound installation" is
attributed to Max Neuhaus, who dates his own first work in this genre to
1967. The term "performed installation" | first heard used by Ron Kuivila
{o define a sound installation activated by real-time input from performers

(personal communication, 1998).

This chapter contextualises Tudor's Rainforest project in the broader
context of sonic arts between approximately 1960 and 1978, exploring
the project's links to the work and ideas of other artists/musicians/
composers. Tudor maintained personal connections with many of these

people; a cross-fertilisation of ideas seems to have occurred. It is not my
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intention to disentangle "who came first" in the rich network of individuals
exploring similar themes: it might be said that each was working on the
same problem from a different angle. What is interesting is the diversity of
approaches, and the ways in which David Tudor's Rainforest works =
connect with these, and yet stand alone as a unique series. | will focus on
artists with whom Tudor had personal associations, including Karlheinz
Stockhausen, La Monte Young, John Cage, Alvin Lucier, Max Neuhaus,
Pauline Oliveros, Michael von Biel, Phill Niblock, and Maryanne Amacher.

In this chapter| also contextualise Rainforest within Tudor's own life and
practice by examining his self-professed relationship to "nature” and his
involvement with the esoteric belief system of Rudolf Steiner. These did
not necessarily inform the creation of Rainforest programmatically, but
some light may be shed on the piece, and Tudor's practice as a whole, by

their consideration.

Artists and acoustics

The large number of works explicitly concerned with acoustics between
approximately 1960 and 1978, by an almost equally large number of
composers and artists, can be roughly grouped into two categories:
pieces concerned with sound's propagation through air, forming invisible
architectures as it interacts with solid objects, and pieces which explore
how sound travels through, and is transformed by, solids. An
accompanying interest for some was the way in which sou'nd interacts
with the ear to produce psychoacoustic artifacts. We can look to the
experience of sound recording and editing on tape, and the increasing
availability of electronic music studios during the 1950s, as crucial to work

between 1960 and 1978 which explicitly addresses resonance.

Experimentation with a sine-wave oscillator reveals acoustic detatl of a
space in a way which any other instrument does not. Experience of

recording with a microphone reveals invisible detail of how sound
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occupies a space, in a focused way which is different from unmediated
listening. The physicality of recording tape itself must have been
incredibly important; for the first time a composer could capture a sound
wave in a medium which directly represented the flow of time. John Cage
wrote in a 1957 talk, "Since so many inches of tape equal so many
seconds of time, it has become more and more usual that notation is in
space rather than in symbols of quarter, half, and sixteenth notes and so
on" (Cage 1957), and his score for Williams Mix (1953) is a literal graphic
representation of elaborate edits to be cut into quarter-inch reel-to-reel
tape, where lengths of tape are lengths of time.

Lastly, the electromechanical reproducer of sound, the loudspeaker,

reveais the mechanics of sound waves in a way which acoustic
instruments do not. To see a loudspeaker reproducing a very low
frequency sine wave Is astonishing, and reveals in an instant what is
invisibly going on around us when we experience changes in air pressure

as sound.

Compositions for multiple loudspeaker playback began to be realised in
the 1950s: Cage's Williams Mix presents eight independent channeis
performed on approximately synchronized monophonic reel-to-reel tape
recorders arrayed around the audience; Le Corbusier's pavilion, created
for Philips Radio Corporation at the 1958 World's Fair in Brussels, with
substantial input from lannis Xenakis, employed 350 loudspeakers
controlled by a switching mechanism which sent Edgard Varese's three-
track Poéme Electronique and Xenakis' own Concrét PH on nine
independent trajectories. With the focus on moving a sound's origin, and
two of the three tracks devoted to enhancing the acoustic properties of
the space through reverb and "stereophonic effects" (Meyer 2001, slide
55), the projection of the Poéme was an exercise in moving sound in
space, but not a study of how sound moves in space; not, at least, in the
same manner as was the very focused work of others just a few years

later.
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Numerous experiments with diffusion of sound throughout the 1960s
include several developments by people close to Tudor, some of which
he took advantage of in his own work. One of these was the "proportional
control system" designed by engineer Fred Waldhauer for use in the "9
Evenings of Theatre and Engineering" produced by Experiments in Art
and Technology in New York City in 1966. This general-purpose system
for using control voltages to control arbitrary functions found one
application as a flashlight-controlled sound distributor for choreographer
Deborah Hay's performance piece Solo, which Tudor performed using
two flashlights over a 4x4 grid of photocells, moving sounds among
sixteen loudspeakers. The sound material being distributed was a two-
track recording of Funakakushi by Toshi Ichiyanagi; Tudor also found
application of Waldhauer's proportional control system in his own piece
for the 9 Evenings, Bandoneon !, using microphone signals from his

bandoneon to move sounds among the venue's loudspeakers.

David Behrman, Tudor's colleague in the Cunningham Dance Company
between 1968 and 1971, produced a similar effect with his inexpensive
and low-tech "photocell mixer" which used four light-sensitive resistors in
a passive circuit to control distribution of an input signal to four outputs,
also by using a flashlight in a darkened room. The circuit functions
equally well in reverse, mixing four inputs to a single output. One of these

devices, which may have been built by Behrman, is included in the David

Tudor instrument collection at Wesleyan University.

Lowell Cross, an important Tudor collaborator for more than ten years,
beginning with Bandoneon ! in 1966, presented Tudor with two models of
his "sound stirrer", which like Behrman's photocell mixer distributed one
input to four outputs, or vice versa, by means of a continuous rotary
potentiometer with a crank-like handle (both of which are among Tudor's
instruments at Wesleyan). It is worthwhile noting Tudor's commitment to
spatialisation of sound by means of multiple loudspeakers: not only in his
solo installation and performance work, but also as a musician of the

Merce Cunningham Dance Company, which since the 1970s has toured
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with a high-quality programmable diffusion system at the insistence of
Tudor and the other company musicians.

Rainforest Prehistory

David Tudor's Rainforest did not grow without some compost; James
Pritchett (2000) and John Holzaepfel (1994) have detailed his extensive
work in the late 1950s and early 1960s with amplification of small sounds
in realisations of pieces by John Cage; explorations of structure-borne
sounds detected with contact microphones, exemplified by Tudor's 1959
realisations of Solo for Piano (1958), as well as Cartridge Music (1960)
and Variations Il (1961), preceded by experiments with piano
amplification in works such as Bo Nilsson's Night Wandering (1958,
performed with Merce Cunningham's dance of the same title). John
Holzaepfel (1994, 312) identifies Tudor's realisation of Solo for Piano in
1959 as the "beginning of an evolution" from Tudor as pianist to Tudor as
sound artist. Tudor also worked with amplification and processing of
structure-borne sound at Mills College in 1967, in a realisation of Michael
von Biel's Book for 3, which employed contact microphones attached to

rotisserie barbeques.

Douglas Kahn has drawn attention to the burgeoning interest around this

time for experimental musicians to experience sound from the "inside ...
in the sense of one's envelopment within the sound and in the sense of
the attention paid to 'microscopic' subtleties of the sounds that had
hitherto gone unheard" (Kahn 1999, 230). Kahn makes this comment with
regard to the music of La Monte Young, who from the late 1950s was
creating compositions for acoustic instruments based on long sustained
tones: Young's Trio for Strings (1958) opens with a single viola tone
sustained for four and a half minutes, and incorporates other similarly
long tones, as well as a substantial amount of silence—more than 13
minutes of the 58-minute piece (Gann 1996, 152). David Tudor met

Young at Darmstadt in 1959 and soon was playing his compositions such
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as Study 11l (1959) in New York and Europe (Potter 2000, 44). Young also
encountered John Cage's work at Darmstadt and, while occupied with
creating music that filled space with what Dave Smith called "sculptural
qualities” (Potter 2000, 35), Young also made several works which, like
Cartridge Music and Tudor's version of Variations I, explore the
transmission of sound through structure, and the production of sound
through friction. Poem for Chairs, Tables, Benches, etc. (or other sound
sources), composed in 1960, was scored for furniture being pushed or
dragged across the floor, and was premiered in New York by Cage and
Tudor before Young moved there from California (Potter 2000, 45).
Another of Young's "frictional” sound works was the notorious Two
Sounds, created by Young and Terry Riley, abrasively scraping a tin can
against a glass window, and a drumstick against a gong. This was used
as accompaniment first by choreographer Anna Halprin in Berkeley In
1959-60 (Young was musical co-director of her company), and then
adopted by Cage, as musical director of "Merce Cunningham and
Dancers", for Cunningham's Winterbranch (1964). Tudor, a good friend of
Young's by this time, was responsible for introducing him to Yoko Ono,
whose influential loft performance series Young went on to curate. In
1960, Young dedicated three piano pieces to Tudor, ranging from the
comedic—Piano Piece for David Tudor #1 calls for the pianist to feed the
piano a bale of hay—to the conceptual: Piano Piece for David Tudor #3

consists solely of the statement "most of them were very old
grasshoppers"” (Potter 2000, 51).

Composition 1960 #7, a perfect fifth sustained "for a long time”, |
foreshadows the drones of the "Theatre of Eternal Music", Young's group
from 1962 to 1966, whose sustained-sound performances were
maintained at a high amplitude in order to emphasize sum and difference
tones: as Henry Flynt (1996, 77) described it, "unvarying sound-

saturation".
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In the mid-1960s Young began to use electronic sources to create
sustained-sound environments that could last for weeks or months.
Young and his partner and collaborator Marian Zazeela (1996, 218-219)

write that

[...] we maintained an environment of constant periodic sound
waveforms almost continuously from September of 1966
through January of 1970 [...] we sang, worked and lived in this
harmonically tuned acoustical environment and studied its
effects on ourselves and the varied groups of people who were
Invited to spend time with the frequencies.

These were the Drift Studies, so called because thej analog oscillators
used tended to drift out of Young's idealized perfect-ratio tunings. One
Drift Study recorded in 1969 consists of two oscillators tuned in the ratio
32:31. Young (2000) says of the Studies that "the drift of the phase
relationships of the individual sine waves [... created] audible shifts in the
standing wave patterns [...] at very loud levels one began to feel that
parts of the body were somehow locked in sync with the sine waves and
were slowly drifting with them in space and time". Sum and difference
tones were also enhanced by the amplitude. Douglas Kahn (1999, 232)
reflects that the attention paid to sustained sounds by Young, Zazeela
and the other Theatre of Eternal Music players, was a process of

revealing that "a sound is many sounds".

Phill Niblock also began developing his own approach to high-intensity
drone compositions around this time, beginning with a 1968 piece for
organ performed at the Judson Church in New York City, with Meredith
Monk sustaining clusters of pitches (Niblock 2000). Niblock came from a
background as photographer and cinematographer, and his interest in
sound appears to be related to a cameraman’s interest in light: it
envelopes, and reflects. Niblock's compositions, performed at high
amplitude, like the Theatre of Eternal Music's improvisations, create
acoustic and psychoacoustic effects through density and microtonal

variation.

I
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The experience of sound as "enveloping” requires that it be contained
within an envelope; Young's and Niblock's musical experiments were as
much explorations of the spaces they filled as they were explorations of
combinations of sustained pitches. Tudor's conception of the Rainforest
object is explicitly about revealing the "many sounds” within one: his
loudspeaker-objects, first prototyped in Bandoneon ! for the 9 Evenings of
Theatre and Engineering in 1966, act as acoustic filters which naturally
amplify some frequencies while dampening others. Tuning sounds to suit
the objects is an exercise in finding concurrences between input sound
and object, so that the "many sounds" can be revealed within the
"envelope” of the object. Besides these loudspeaker objects,

Bandoneon ! employed a switchable bank of ordinary loudspeakers
positioned around the performance space (the vast 16th St Armory in
New York City) which turned the entire venue into a feedback instrument.
Tudor recalled that "the sound in the Armory was extraordinary, so

reverberant. Once you started something oscillating, it would go on
forever" (Chadabe 1993).

Just prior to the development phase of Bandoneon !, an important
experiment in revealing these "many sounds" was carried out by
Karlheinz Stockhausen in his 1964 Mikrophonie I. Stockhausen and
Tudor were close from the mid-1950s, when the former dedicated several
of his Klavierstiicke series to the latter. The last of these was
Klavierstiicke XI, demanding an interpreter "who is close to sound anad
silence, who is open enough—unpredictable and co-creative—In giving a
work form, like the pianist David Tudor" (Stockhausen 1957).
Stockhausen and Tudor's close relationship continued until at least 1964,
when Tudor abandoned a USA concert tour with Stockhausen in order to

perform Cage's Atlas Eclipticalis under L.eonard Bernstein.

Mikrophonie |, for tam-tam and live electronics, is said to have originated
as Stockhausen "leaned close to the surface of the vibrating tam-tam”

hanging in his garden and "discovered strange sounds that could only be
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heard really close up" (Nordin [undated]). The piece is scored for
movement of two microphones over the surface of the tam-tam by two
performers, detecting the sounds produced on the instrument by two
players. Michael Kurtz (1992, 135) writes that "Just as a doctor uses a
stethoscope to listen to a body, so the microphone was to make audible
the 'inaudible vibrations' of the tam-tam". The sounds picked up by the
microphones are then altered by two further musicians who employ
bandpass filters and amplitude controls. It is in many ways an analog of
Cartridge Music, which was written four years earlier, in its focus on
revealing "hidden" worlds of sound, and in its division between sound
makers and sound modifiers: Cage's score calls for tone and amplitude
modification as well, with the implication that each phonograph cartridge
used as a pickup can be played by two people, one to make sounds and
the other to modify them ("Let the number of performers be at least that
of the cartridges, and not more than twice the number of cartridges"
(Cage 1960)). It is worth noting that the first performance of Cartridge
Music was made by Cage, Tudor, and others at the atelier of Mary
Bauermeister in Cologne on October 6 1960, with Stockhausen in
attendance (Ddrstel 1993, 43).

Tudor, seeming also to follow from the example of Cartridge Music, made
an extraordinary effort in 1964 which he retrospectively identified as his
first, ephemeral, composition: Fluorescent Sound was devised for the
Moderna Museet, Stockholm, to accompany a "combine" performance,
Elgin Tie, by Robert Rauschenberg. Rauschenberg invented the term
"combine" in the early 1950s to describe his assemblages which crossed
boundaries between painting and sculpture, but by the 1960s he also
applied the term to performance pieces which might also be referred to as
"happenings"”. Rauschenberg began using sound as an important
performance element as early as 1952 with his collaborative participation
as turntablist in the "Black Mountain Piece” organised by John Cage at
Black Mountain College, in which Tudor also appeared as pianist
(Sutherland 1994, 120); Rauschenberg's "white paintings” also formed
part of the set. His "combines" of the early 1960s included instances of
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wearable acoustic feedback devices, and installation works such as Dry
Cell (1963) and Oracle (1965) were early examples of sophisticated
"Interactive” or "responsive" sound sculptures. Both these works were
made in collaboration with Billy KlGver, who co-founded Experiments in
Art and Technology (E.A.T.) with Rauschenberg. For E.A.T.'s 9 Evenings
of Theatre and Engineering in 1966, Tudor subtitled his piece
Bandoneon ! "a combine”, suggesting the extent to which he was

influenced by Rauschenberg's ideas.

Tudor's Fluorescent Sound consisted of the lighting fixtures of the Museet
transformed into a playable instrument: contact microphones were affixed
to the "thousand fluorescent light bulbs” of the gallery, controlled by "75
switches with three light bulbs on each switch" (Tudor 1998a). Tudor
devised a score (now lost) for playing the switches and made a solo
performance playing the switches like a keyboard and amplifying the
small sounds of the bulbs pinging on and off. The work is more stripped-
down in concept than either Cartridge Music or Mikrophonie 1, while it is
both greater in scale and lesser in its means than either of those
compositions. Tudor's preparation time was "nearly three days" (Tudor
1998a) and his instrument was distributed throughout a large area, yet it
was under control of one player and its variation depended not on
deliberate modification of sounds deliberately produced, but on causation
of sounds which were indeterminate as to their exact qualites in pitch and
time. It is perhaps more akin to Cartridge Music in its use of contact
microphones to detect "unheard" structure-borne sounds, but
Mikrophonie I, employing microphones held as close as possible to the

tam-tam's surface, could also be said to explore similar terrain.

Fluorescent Sound and Bandoneon ! will be examined in more depth In
Chapter 2.

Returning to La Monte Young and others connected with the Theatre of
Eternal Music, who were concerned with exploring the interaction of
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sound with space in the first years of the 1960s, it should be noted that
their interests were mirrored by artists working elsewhere. In San
Francisco, in 1961, Pauline Oliveros composed her first work, Time
Perspectives, for recorded sounds transformed without electronics, using
"the natural acoustics of her bathroom and some cardboard tubes to filter
and enhance the raw sounds" (Heidi von Gunden, quoted in Holmes
2002, 206). Oliveros says that this was done both out of necessity (since
she lacked access to a studio with electronic processing equipment) and
out of "core interest in the resonance of tubes for filtering sounds”

(Oliveros 2003).

As early as 1958, Gordon Mumma was creating "cybersonic” circuits,
which responded to room and instrument resonances (Holmes 2002,
228). As Mumma explained in an article by Slobin and Sheff (1966), "A
cybersonic procedure uses aspects (parameters) of a sound to reshape
its own characteristics or determine characteristics of following sounds”.
Mumma was part of the ONCE group in Ann Arbor, Michigan, which
produced an influential series of experimental concerts from 1961-1965.
Other individuals connected with ONCE were also exploring acoustic
principles: Robert Ashley's The Wolfman (1964) was built on
microphone/loudspeaker feedback modulated by "putting your mouth up
against the microphone ... [creating] a model of the room in the size of the
vocal cavity" (Ashley, quoted in Holmes 2002, 28). Ashley's score
includes the performance note that "It is very important that the singer
observe the need to produce all of the vocal sounds with the tongue
touching at some point along the roof of the mouth. This particular kind of
vocal cavity allows a certain amount of acoustical feedback to be present
'within' the sounds produced by the voice [...]" (Ashley 1964, 6). Tudor
and Cage were frequent guests of the ONCE group beginning with a
concert in the ONCE Festival's first season in 1961.
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Focus on Place and Environment

After its final season of concerts in 1965, the ONCE group members
continued to produce events in Ann Arbor including the first performance
of Alvin Lucier's Vespersin 1967. Vespers is the earliest of many Lucier
works which explicitly address the behaviour of sound in space: in this
case Lucier's inspiration came from the sonolocation abilities of bats (the
Vespertiliade family in particular), and in performance with devices which
emit sharp clicks which echo off objects and surfaces, Lucier's goal was
"to make the audience hear the acoustic characteristics of the
performance space" (Lucier 1995, 64). Around the same time, Lucier
made a plece which explored the modification of sounds through solids,
recalling Cage's Cartridge Music and anticipating Lucier's own The
Queen of the South. This was Shelter (also 1967), requiring the audience
to be within "any dim or dark enclosable space... Close all openings to
the shelter to block the entry of airborne sounds. Attach sensors to the
inner surfaces of the shelter in order to pick up sounds that originate
outside the shelter or within the structure of the shelter itself" (Lucier
1995, 302). The theatrics of the piece connect strongly with Cold War
imagery, evoking a post-nuclear huddling of protected survivors isolated

from an unknown and possibly dangerous outside world.

Less forbidding exterior locations were also to be explored for their sonic
identities: from 1965, Max Neuhaus led a series of "soundwalks" (the
term, now attributed to R. Murray Schafer, had yet to be invented) entitled
Listen: Field Trips Thru Found Sound Environments. These were neo-
scientistic expeditions into the "field": the audience taken by bus to an
unknown destination and allowed to explore with their ears (and other
senses) an unfamiliar environment. There was no lesson intended to be
learned or clearly defined aesthetic experience to be had, but Neuhaus
seems to have conceived of this immersion in a sound field (evoking a
school field trip) as an experience which might bring about a kind of sonic
illumination: the encouragement of ear-based exploration might raise

questions about the behaviour of sound in space, if not provide answers.
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Framing an existing sound environment, in a manner similar to Cage's

4'33", has the potential to redefine all listening.

An interesting variant on soundscape listening was explored by Maryanne
Amacher from 1967 onwards, in her City Links series. The City Links
pleces use remote soundscapes as real-time sound materials for
remixing, via high-quality telephone lines. For three years Amacher had in
her studio a continuous feed from a microphone situated on the Boston
harbour. For a shorter period during those three years she also had a
second microphone on the waterfront at Battery Park in New York City,
which eventually had to be removed during a city workers' strike because
their union feared it was a bugging device. The first City Links
performance was done on live radio, with eight remote audio feeds from
iIndustrial sites (Amacher 2000).

Neuhaus' and Amacher's East Coast focus on soundscapes was mirrored
on the West Coast by the development of the World Soundscape Project
at Simon Fraser University in Vancouver. Officially formed in 1971 by
composer R. Murray Schafer as the extension of a sound-pollution course
he taught in the Department of Communication in the late 1960s, the
Soundscape Project involved a number of younger composers, notably
Barry Truax and Hildegard Westerkamp, in comparative studies of local
soundscapes in Canada and Europe (Truax 1978). Part of the
consciousness-raising objective of the Project was to bring an awareness
of acoustics and the behaviour of sound to the general public. This had
the goal of equipping the average listener with tools for critiquing the
soundscapes they live in, and the means of improving them (through
reduction of everyday noise) by way of activism at the local, national and
international level: "to find solutions for an ecologically balanced
soundscape where the relationship between the human community and

its sonic environment is in harmony" (Kallmann et al. 1992).

Truax and Westerkamp were strongly influenced as composers by their
Involvement with the World Soundscape Project and chose to work in the
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studio with field recordings they themselves had collected, producing
works for radio broadcast and acousmatic diffusion performance; the
World Soundscape Project archives contain hundred of hours of these
field recordings which continue to be a resource for "soundscape
composers” in the acousmatic tradition. For instance, Darren Copeland’s
2004 composition for tape, On Schedule, has as its main sonic resource
a single train recording taken from the World Soundscape Collection at
Simon Fraser University; in the 1980s, Copeland was a student of Barry
Truax at Simon Fraser's Department of Communication (now School of

Communication).

Feedback and Room Resonances

In the mid-1960s, Max Neuhaus began performing his realisations of
Cage's Fontana Mix, an indeterminate score consisting of a number of
transparent graphics to be overlaid and interpreted by the performer. In
Neuhaus's version, Fontana Mix-Feed, sounds were generated by
acoustic feedback, modulated by potentiometers built into a homemade
circuit reminiscent of David Tudor's homebuilt boxes: one of Neuhaus'
Mix-Feed devices is in fact among Tudor's collection of electronic
instruments, now part of the World Instrument Collection at Wesleyan
University. For a 1967 recording of the piece, Neuhaus' notes state:

In this performance, the adjustable resistors were controlling the
frequency response of two channels of feedback which were set
up by putting two microphones in the vicinity of their respective
loudspeakers [...] The specific resistor to be changed was then
decided by throwing dice. Throughout the piece, these changes
in the adjustable resistors are extremely slow and gradual [...]
The score removes my taste and musical judgment and allows
the electronic and acoustic phenomena of that particular
situation to produce the piece. (Neuhaus 1967)

Other versions of Fontana Mix-Feed employed tympani as resonators to

produce changing feedback states. Neuhaus' use of acoustic feedback
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was echoed in 1970 by David Tudor's work Microphone, which employed
directional microphones facing an array of loudspeakers.

Several other works from this era which explore room resonances ought
to pe mentioned here: they are also connected to the "experimental
music axis" which had at its heart John Cage, David Tudor and the Merce
Cunningham Dance Company. David Behrman's Wave Train is
composed for electromagnetic pickups placed on the undamped strings
of a grand piano, and their amplification increased to the point of
feedback, causing the strings of the piano to resonate sympathetically,
with their resulting vibrations also amplified via the pickups. Multiple
performers create controlled, overiapping waves of feedback (Behrman
1966). Gordon Mumma's "cybersonic" pieces already mentioned are
exemplified by Hornpipe (1967) which employs homebuilt, wearable
circuits which respond to the environment. Holmes (2002, 199) quotes
Mumma's explanation of the piece: the performer plays a French horn
with brass and reed mouthpieces, and the circuit "monitors the
resonances of the horn in the performance space and adjusts ... to

complement these resonances”.

We must return to Alvin Lucier as the composer who most single-
mindedly applied himself to exploration of resonance: after Shelter and
Vespers came a number of works which more broadly explore air- and
structure-borne resonances. The prose score for Chambers (1968)
begins with the instruction "Collect or make large and small resonant
environments ... Find a way to make them sound" (Lucier 1995, 304).
This direction is accompanied by a long list of possible "environments",
such as "sea shelis ... tombs ... cabins ... wells ... cacti ... cars", and
means of playing them such as "rubbing ... breaking ... swinging ...
bouncing ... poking”. Exhibitions and performances of the piece have
taken place using small loudspeakers inside objects such as vases,
ringing the resonances of these small "environments" with sounds of the
performer's choosing. On one occasion, Lucier activated the resonances

of a briefcase with the sounds of a trip on the commuter railroad between
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New Haven, Connecticut and New York City. The briefcase realization in
particular, and the concept of Chambers generally, connect with Robert
Morris's 1961 sculpture Box with the sounds of its own making, a simple
walnut cube closed on all sides, containing a speaker which plays a
recording of the three-and-a-half hour process of building the box (and
Morris's box in turn connects with Marcel Duchamp's 1916 object With
Hidden Noise, a hollow ball of twine fixed between two brass plates, an

unknown soundmaking object contained within).

[ am sitting in a room (1969) is probably Lucier's best-known work, and
can be situated squarely between the interests of the drone minimalists
such as La Monte Young and Phill Niblock, who were exploring the
interaction of space and sound, and the process-oriented minimalism of
composers such as Steve Reich and Philip Glass, who were working with
those techniques from the mid-1960s. | am sitting in a room employs a
feedback process which gradually reduces the recording of a text to a
play of overtones which make up a "portrait” of both the speaker and the
room. Through a process of repetition and re-recording, all that remains
after numerous iterations are those frequencies contained in the
speaker's voice which are also favoured by the acoustics of the room. As
Lucier (quoted in Simon 1990, 196) has described the piece, "Every room
has its own melody, hiding there until it is made audible. You know, | feel
as though we're in the same situation as composers were when they first
began perceiving overtones. [...] Now we're just beginning to compose
with architecture in mind, and I'm very pleased to be in on these first -
experiments". Lucier produced a variation on / am sitting in a room with
his Quasimodo the Great Lover (1970), which specifies a chain of linked
rooms over as great a distance as possible, each room containing a
loudspeaker and a microphone which further modifies an input signal to
be based on the "music of the humpback whale" (Lucier 1995, 326-330).
Lucier was inspired by recordings of whale song he heard in 1969, in a
lecture by whale researcher Roger Payne: not so much by the quality of
the song but by the notion of the whales using their songs to

communicate over vast distances, "across ocean basins in some
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iInstances [...] by echoing their sounds within a specific temperature layer
In the sea so that the sound doesn't get absorbed into the bottom of the
ocean or dissipated out through the surface" (Lucier 1995, 110).

Of the many Lucier works which resonate with Rainforest, however, none
resonate quite so sympathetically as The Queen of the South, because
its means are so similar, and the year of its creation is 1972, one year
prior to Rainforest 4. Tudor's work exploits physical objects as filters,
revealing their idiosyncratic acoustic signatures aurally; Lucier's Queen
makes structure-borne sound visible, following on the Chladni plate
demonstrations so frequently seen in physics classes:

Sing, speak or play electronic or acoustic musical instruments
in such a way as to activate metal plates, drumheads, sheets
of glass, or any wood, copper, steel, glass, cardboard,
earthenware or other responsive surfaces upon which are
strewn quartz sand, silver salt, iron filings, lycopodium,
granulated sugar, pearled barley or grains of other kinds, or
other similar materials suitable for making visible the effects
of sound. Surfaces may be excited by making sounds through
nearby loudspeakers, directly coupled audio transducers, or
directly on or very near the vibrating media themselves.

(Lucier 1995, 350)

As the musicians play, the strewn materials vibrate across the surface of
the chosen medium, forming into shapes defined by its resonant nodes
and antinodes, which vary with the frequencies and amplitudes of the
input signal. In Lucier's work, the shapes become a graphic score for the
players, who are to use them—detected by video cameras and viewed on
monitors—as a guide to continuing their performance, thus establishing a
visual/aural feedback loop. Included in the prose score for Queen is a
suggestion which links it more directly to Rainforest.

Take sounds from the vibrating media by contact, vibration or
air microphones in order to discover and amplify changes in
the original sounds due to the physical characteristics of the
media through which they travel and for purposes of single-
or multi-channeled playback during performance or recording
on electromagnetic tape. (Lucier 1995, 352)
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Lucier's instructions also invite use of liquids which can make sound

visible, as well as proposing the performers "From time to time, apply fire

and ice to the vibrating surfaces to [...] alter their characteristics" (Lucier
1995, 352).

Tudor, "Nature", Chance, and Rainforest

David Tudor was familiar with Lucier's work, and had on one occasion
performed a version of Lucler's earliest "experimental” piece, his 1965
Music for Solo Performer, which uses the performer's brainwaves to
activate speakers which in turn resonate percussion instruments (Tudor
1989). In an interview almost 25 years later, Tudor gave a broad

description of his own practice, defining it in respectful contrast to Lucier's
interests:"

My experience with Alvin is that he approaches things more
like a romantic, so that he's an appreciator of these

phenomena, and he appreciates their specific beauty. Then,
when he goes to compose the work, he wants to display
those characteristics, which seem beautiful to him. Whereas,
in my case, | want to show it as something in nature. You

know, | don't want to display it, | want it to display itself, you
see. (Tudor 1989)

This statement suggests Tudor took a Cageian stance towards
appreciating things and sounds "as they are". Tudor was one of Cage's
primary resources for professional performances in the 1950s and 1960s,

and he surely understood Cage's rationalisation for adopting a practice of
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music-making which professed to be devoid of intention. Far from being
devoid of emotional content, Cage (1961, 10) explained appreciation of
his music based on chance operations, in terms of appreciation of

"nature”:

Does not a mountain unintentionally evoke in us a sense of
wonder? otters along a stream a sense of mirth? night in the
woods a sense of fear? [...] Emotion takes place in the person
who has it. And sounds, when allowed to be themselves, do not
require that those who hear them do so unfeelingly.

Reading Tudor's statement on Lucier closely, there is an important
difference evident between his and Cage's relationships to "nature” which
IS as significant as the divide between Tudor and Lucier. In the 1950s,
when Cage began to compose music using chance operations, he
described his intentions (paraphrasing Ananda Coomaraswamy) as being
"to imitate nature in her manner of operation, and nature operates from
chance" (Cage 1957). Tudor, as Cage's leading interpreter of the time,
had the responsibility of turning chance operations into viable
performances, which he often did by constructing ordered, fixed notations

for himself.

While Cage and Tudor might have agreed that "nature” exhibited chance
behaviour, they differed greatly in their professed relationships to it.
Unlike Cage, who aspired to imitate nature, Tudor expressed a conviction
that he was nature. In an interview with engineer Billy Kliiver (1979)
Tudor said: "It seems to me that the way | use the technological medium,
it is just more of what's already there". Tudor worked with analog
electronics, not only because computers were less accessible at the time,
but because the binary language of the computer for him represented a
restrictive notion of the nature of sound. A computer's behaviour can be
only pseudo-random; Tudor depended on the complex interconnnections
of many devices, often handmade, which had an unpredictable liveliness
when brought together. His role as performer was often to channel that

liveliness, navigating through a topography of possibilities latent in the
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configuration of his devices. This differs radically from Cage's controlled
chance. In his own work, Tudor was an improvising musician, and
improvisation was generally anathema to Cage, due to the ease with
which players could fall into musical cliche. In the complex situations
which Tudor constructed, he generally denied himself that possibility: the
labyrinthine system's instability made it difficult to "fall back" into familiar
patterns. Accepting the challenge of the unstable "nature" of the circuit
was a means of ensuring the sounds remained "themselves" in a
Cageian sense. One might picture Tudor as a kind of herdsman, nudging
electrons along their many paths: this was his relationship to the medium,
described in the name of the group which performed Rainforest 4 so
many times: "Composers Inside Electronics". This relationship to his
materials is explicit as early as his 1966 piece for Experiments in Art and
Technology's 9 Evenings of Theatre and Engineering: "Bandoneon ! uses
no composing means; when activated it composes itself out of its own

composite instrumental nature"” Tudor 1966¢)

Tudor's sense of oneness with nature may have come from his artistic
practice, which he felt attuned him to a deep sense of nature as it really
was. This perhaps highlights the scientistic side of experimental music
(following Cage's definition) which focuses on "sounds as they are" while
using the descriptive language of the physics of sound: terms like
resonance, oscillation, frequency.

Yet for Tudor, this deep sense of nature was perhaps more directly
connected with his spiritual science, Rudolf Steiner's Anthroposophy. In a
primer for the Anthroposophical initiate, Knowledge of the Higher Worlds
and its Attainment, Steiner writes "Through her resounding tones, the
whole of nature begins to whisper her secrets to the pupil. What he has
previously experienced as incomprehensible noise will become an
expressive language of nature herself" (Steiner 1904, Ch. 2). In response
to Billy Kliiver's question "Why do you want to work in nature?", Tudor
responded "Well, it's part of my being. It's a question | can't answer

because | can't get away from it. | think all of my work has a strong
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connection to nature" (Kliver 1979). To John Cage's comment that
"David is related to everything else", Tudor responded with amusement,
"And a nature boy, besides" (Tudor and Cage 1985).

Tudor was raised in a family with "theosophical leanings", was a member
of the Anthroposophical Society of America from 1957, and made several
trips to Dornach, the spiritual centre of Anthroposophy in Switzerland
(Kahn 2001). On at least two occasions in 1963, he presented
programmes of classical and early 20th century piano works in concerts
produced by the Anthroposophical Society, in'New York City and Spring
Valley, NY ("At the Council meeting here there was some question about
whether they were not putting in too much utterly unknown modern

music", wrote the Society's representative) (Clark, 1963).

"Nature", in the Anthroposophical sense, cannot.be reduced to chemical
and mechanical properties, but in a vitalistic way is composed of a
hierarchy of etheric and astral entities. Many 20th century artists took the
philiosophy seriously, including Kandinsky, Beuys, and, surprisingly, John
Cage. A 1959 letter from Mary Caroline Richards to Tudor provides

interesting detail:

[...] he [Cage] asked me to give him something of Steiner's to
read. Since | had already previously mentioned to you the
possibility + you seemed to be in favour of it, | didn't refuse. |
lent him Knowledge of the Higher Worlds. He came to visit me a
couple of days ago and said he had been doing little other than
reading the book—with great interest. He is already finding it
"useful" in his teaching, he said! His only trouble is with the
"images" (auras, lotus, etc.) No trouble with concepts. He was
especially dwelling on that part about regarding yourself as you
would a stranger.... (Richards 1959)

Tudor was very closed-mouthed about the spiritual aspects of his art and

life, but agreed in 1994 with my suggestion that his performances might
be "a kind of meditation, or a way to get involved in a spiritual act" (Tudor

1994). Although unarticulated, it is clear that the affective spiritual
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element of his practice suffuses the liveliness: of his live electronic music,
and we might consider the essential aspects of Rainforest as an
expression of his self-described oneness with nature. Rainforest 4 in its
earliest years was described by Tudor as an "environmental piece”
(Tudor 1974a) and later was frequently subtitled "An Electronic Ecology”
in programmes accompanying installations. The 1981 recording of
Rainforest 4 issued as an LP is described in the album's liner notes as
"an electroacoustic environment”, while other versions of Rainforest are
there mentioned as using "natural resonant filters” (Rainforest 2) or being
"acoustically environmental" (Rainforest 3) (Tudor 1981). Tudor's
conception of Rainforest as being connected in various ways with nature
and the environment seems to be clear: even in 1967, upon the
commission of the first version of Rainforest to accompany Merce
Cunningham's dance RainForest (the title of the dance came first), Tudor
is reported by David Vaughan (1997, 163) to have said "Oh, then I'll put a
lot of raindrops in it". Cunningham's choreography itself was informed by
anthropological writings about forest-dwelling pygmy peoples, and the

title harkens back to his youth in the rainforested Olympic Peninsula in
Washington state. (Vaughan 1997, 162)

Another possible source of imagery and inspiration for Tudor may Iin fact
have been John Cage, during their collaboration on the 9 Evenings of
Theatre and Engineering in 1966. Tudor's loudspeaker-objects for his
piece Bandoneon ! were mounted on stands atop movable carts. Cage's
contribution to the Evenings was his Variations VIl, which combined
environmental sounds phoned in from around New York City with the
locally-produced sounds of small household appliances, radios,
oscillators, and other sources. Cage and Tudor performed Variations Vil
along with David Behrman, Anthony Gnazzo and Lowell Cross. From the
development stages of the 9 Evenings, an interesting handwritten memo
exists, from Cage to Tudor. Apparently a set of spontaneous ideas for his
upcoming piece which he wished to share with his longtime collaborator,
Cage wrote:
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[sounds ... ] from a hanging mobile materialistic garden with
fans making objects (metal, glass, plastic, stone) collide +
mikes; [...] + electronic SOS (not manipulated but tuned in so
to speak I.e. feedback, single static frequencies, no quasi
melodic deals)" (Cage 1966)

The image of a "garden" of objects playing themselves, combined with
amelodic "single static frequencies”, suggests much of what was to come
with Rainforest. Tudor is too often eclipsed by the more gregarious and
self-promotional Cage; | do not wish to suggest that Cage may be directly
responsible for Rainforest's development, but the imagery of Cage's note

seems too remarkable to overlook.

From all the evidence it seems clear that the piece Rainforest, from its
earliest version, was intimately bound up with the programme suggested
by its title. Tudor's willingness to be directed by chance as embodied in
the physical configurations of devices, is evident in Rainforest: in its
earliest version, the performance Is a process of experimentation with
oscillators in combination with objects. Because the settings of the
oscillators are not exactly repeatable, chance meetings of variable input
frequencies and fixed object resonances define the character of the
piece. In later versions, the variability of sound sources and ultimately the
multiplicity of performers ensure that chance plays a strong role in the
audience's and the musicians' experiences of the piece. At the same
time, the character of the piece is clearly defined by Tudor's main
concern: revelation of the acoustically transformative properties of
objects, using a diversity of sonic resources. It is a game of bringing
together multiple "natures”. With Rainforest, Tudor found a unique niche
among the wide range of artists and composers of the 1960s and 1970s
who also drew upon exploration of the physics of sound for inspiration

and invention.
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Chapter 2

PRELUDES TO RAINFOREST:
FLUORESCENT SOUND (1964) AND BANDONEON ! (1966)
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| was working in electronics a great deal and at one point when |
was working on an electronic set-up, the thought came into my
head, 'well, this is mine', you know, 'this belongs to me.' At that
point. | signed my name to the composition. [...] The first time was

1964 although the first one | actually signed my name to was
Bandoneon in 1966. But the first piece was actually in 1964 which
was done at the Moderna Museet in Stockholm. (Tudor 1988b)

[...] | had no intention of composing anything and signing my name
to it, but now it appears that | should have. Because in fact that was

my first composition that | could claim as my own. (Tudor 1994)

Fluorescent Sound: Introduction

Fluorescent Sound is important to examine as part of a study of
Rainforest because it provides a conceptual and technological link
between earlier works in which Tudor used contact microphones to
amplify small sounds (exempilified by Cage's Cartridge Music), and his
development of the first Rainforest-type loudspeaker-objects for
Bandoneon !'in 1966.

Fluorescent Sound, which David Tudor refers to as his "first electronic
piece" (Tudor 1994), was in fact made as an impromptu contribution to a
collaborative performance with Robert Rauschenberg on September 13
1964, of Rauschenberg's "happening"-type piece Elgin Tie. The venue
was the Moderna Museet in Stockholm, and the event was part of "Five
New York Evenings” organized by the Fylkingen Festival and Museet
director Pontus Hulten, celebrating performance works from across the
Atlantic. Both Tudor and Rauschenberg were connected with Merce
Cunningham's dance company, which was also presented during the
series: Tudor as musician, and Rauschenberg as designer.

Tudor, Rauschenberq, and Kliver

Rauschenberg appears to have been an important link for Tudor to the
world of technological art; throughout the 1960s Rauschenberg produced
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innovative, technology-heavy works, many of which had a particular
emphasis on, and sensitivity to, sound. Oracle (1962-65), for instance,
included five continuously self-scanning radio receivers embedded in
sculptures made from found objects; viewers could interact with the piece
by changing the volume of each radio, and its scanning speed. These
works depended on the collaboration of engineers, particularly Billy
Kliiver of Bell Laboratories, who also became close with Tudor and
worked with him over more than a decade on several large-scale projects
supported by Experiments in Art and Technology, the organisation which
Rauschenberg and Kliiver co-founded.

Tudor and Rauschenberg had a long history of working together in
experimental intermedia performance: both were part of the seminal
"happening", known as Theatre Piece No. 1 or Black Mountain Piece, a
chance-organised performance which John Cage orchestrated at Black
Mountain College in North Carolina in 1952, with Tudor playing piano
(Cage's Water Music (1952)), Rauschenberg playing gramophone, Cage
lecturing on Meister Eckhardt, Cunningham dancing and poets MC
Richards and Charles Olsen reading their work (Vaughan 1997, 65-68).

On June 20 1961, Rauschenberg presented a similarly anarchic
collaborative performance at the United States embassy in Paris entitled
Homage to David Tudor, in which Tudor again played Cage on piano
(Variations Il (1961)), along with Niki de Saint-Phalle creating "shooting
paintings" (made by firing a rifle at the canvas), live painting by
Rauschenberg, whose canvas was amplified with contact microphones,
and "a mechanical stripper" by Jean Tinguely, which roamed the stage
(Tompkins 1976, 228). Contact microphones amplifying performers’
actions were a feature of many Rauschenberg performance works, and
he also made use of unamplified, distributed sounds: for instance, a
shopping cart full of ticking clocks to be wheeled through the audience, or
a number of alarm clocks concealed in a performer's costume, timed to
go off at some point during the performance, both a feature of 1965's
Spring Training (Sundell 1984, 31). The roving cart of clocks in particular
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seems to prefigure Tudor's use of mobile, autonomous loudspeaker-
objects in his 1966 Bandoneon !.

Billy KlGver, the gifted electronics engineer who assisted Rauschenberg,
saw a role for himself and other engineers as facilitators of artists; the
artists could produce technological problems for the engineers to solve.
Klliver and Rauschenberg's first collaboration was Dry Cell (1963), a
sound-responsive sculpture in which a small propeller-like piece of metal
is set spinning when viewers interact with a microphone embedded in the
piece. Oracle (1962-65) was a much more ambitious installation work
iIncorporating six large metal sculptural objects and continuously-scanning
radios with which the public could optionally interact, through a panel of
knobs and dials; the effect was one of a continuously-changing media
soundscape, recalling Cage's earlier works for chance-tuned radios (as
well as Tudor's anecdotal preference for practising piano simultaneously
with several radios tuned to different stations). Soundings (1968), a large
mural-like work made with several layers of silkscreened plexiglass, was
also voice-sensitive: four banks of lights illuminated different layers of the
piece depending on the frequency content of the input; and Solstice
(1968) was a corridor of double sliding plexiglass doors, each
silkscreened with colourful images, which parted for the approaching
visitor and thus formed an ever-changing multilayered visual experience,
using technology familiar from the office building and the supermarket. A
large-scale 1970 work Mud-Muse (created not with Kliver and E.A.T. but
with the Los Angeles County Museum of Art's "Art and Technology”
program), used sound as a trigger for air bubbles which burbled up
through 1000 gallons of thick mud (Tuchman 1971, 279-288).

Billy Kltiver (2002) also made connections with the Merce Cunningham

Dance Company, as they sought to technologize performances:

| heard about activities within the art world and the explosion that
happened after the abstract expressionists of Manhattan, and | was
interested in becoming part of it, so the only thing | could add was
technology that | knew at Bell Labs where | worked [...] Now John
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Cage and Merce were the, | should say, top of the list, and since
Robert Rauschenberg made the sets and went on the world tour, it
became obvious to meet-with John Cage and Merce. And so
personally | went to New London and to other places where they
danced, around here, and followed them as they appeared around
Manhattan. [...] And so with Robert Rauschenberg on one side,
John Cage on the other, it was inevitable to become friends with
David Tudor. Robert Rauschenberg is a great talker, John Cage is
a great intellectual, and David is just like grey matter in between.
And it was very easy to become friendly with him. No pretensions,
nothing.

In 1965, by which time Rauschenberg had taken leave of the company as
designer, Kliver participated in the technical realisation of Cunningham's
Variations V, designing photocell switches which the dancers would
trigger as they moved through the space. InCunningham‘s description,
"The dancers triggered a sound, but the kind of sound, how long it might
be, or the possible repetition of it, was controlled by the musicians, who
were at the various machines behind us—tape recorders, oscillators,
shortwave radios—there were about 8 men on the platform" (Vaughan
1995, 150). These musicians included John Cage (whose work Variations
V was being performed), Gordon Mumma and David Tudor. Kliiver later
collaborated with Andy Warhol on the décor for Cunningham's 1968
dance RainForest, helping to find a means of realising Warhol's image of

silver mylar pillows hovering untethered about the stage.
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Figure 2-1. David Tudor performing John Cage's Water Music, "5 New York Evenings",
Moderna Museet, Stockholm September 10 1964. Note contact microphone

(phonograph cartridge) attached to handle of watering can. Photo courtesy Moderna
Museet.

Fluorescent Sound:

Between Cartridge Music and Rainforest

David Tudor's collaboration with Rauschenberg at the Moderna Museet
seems to have come about spontaneously; certainly, if they had planned
In advance to work together, Tudor appears to have left the planning for

his contribution to the last minute:

Rauschenberg [...] asked if | would do the music. | said yes and |
walked around the museum and thought, 'what am | going to do?' |
noticed that there were—it must have been—a thousand
fluorescent light bulbs. One day | was in the room when someone
was turning on the fluorescent lights and they didn't know which to
turn on and all of a sudden there was the most beautiful music. |
thought, 'OK, I'll put some contact microphones up there from the

bulbs to see if the sound can be made really audible.' (Hultberg
1998)
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If the idea for the piece came quickly, its realisation was not equally rapid.
Tudor related, "l had to get up on a large ladder and place the contact
microphones which actually took nearly three days. Fortunately | had help
to do it because there were, | believe, 75 switches with three light bulbs
on each switch. It was a big job. It worked very beautifully” (Tudor

1988b).

In a 1994 interview Tudor described the score for Fluorescent Sound:

[...] there were two different versions [...] | discovered that the
acoustics in the Museum were quite extraordinary. There were two
spaces, one of them is the [...] foyer, and behind that there's a very
large room. So | first experimented with contact microphones in the
foyer and [...] | examined the switchbox, |1 found out which circuits
would control, and it turns out that one switch in the foyer would
control six bulbs, and it was slightly different in the larger room, that
was the reason | had to make two scores, so my score's just
switching on and off these bulbs". (Tudor 1994)

Little documentation remains of the work. During the same interview,
Tudor stated that the score he notated for switching on and off the lights

was at the time among his papers at his Stony Point home. All of Tudor's
papers from Stony Point were acquired by the Getty Research Institute,

but the Fluorescent Sound score has not yet been identified among them.
No audio, video or film documents of the Moderna Museet performance

have yet been unearthed, which might give a better understanding of

Tudor's contributioq.
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Figure 2-2. Robert Rauschenberg performing Elgin Tie, "5 New York Evenings”,
Moderna Museet, Stockholm September 13 1964. Note recessed banks of fluorescent
lights overhead, used by David Tudor for accompanying piece Fluorescent Sound.
Photo courtesy Moderna Museet.
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Figure 2-3. Robert Rauschenberg performing Elgin Tie, "5 New York Evenings",
Moderna Museet, Stockholm September 13 1964. Note recessed banks of fluorescent
lights overhead, used by David Tudor for accompanying piece Fluorescent Sound.
Photo courtesy Moderna Museet.

If we examine the concept of Tudor's "first piece", it clearly seems to
bridge his work with contact microphones in realisations of others'
pieces—especially John Cage's Cartridge Music and Variations [l—and
his work which was to come with transduced objects as loudspeakers. It
Is worth noting that according to Christian Wolff (1996, 51-52) Tudor had
on one occasion led a class at Darmstadt in an acoustic performance of
Cartridge Music, using "objects that would serve as resonating

chambers,"” rather than contact microphones and amplifiers.

The fluorescent tubes of the Moderna Museet are, on the one hand,
Cartridge Music-type instruments: their small sounds are amplified to
bring them into the realm of the readily perceptible (although Tudor
(1994) says the piece was still "very quiet” so as not to disturb the bull
which also took part in Rauschenberg's Elgin Tie). But the fluorescent

tubes might be better understood as proto-"Rainforest objects”, because
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their use and amplification are identical in concept to the transducer-
loudspeakers Tudor began creating for his 9 Evenings performances only
a year later. Unlike Cage's conception for Cartridge Music instruments,
Tudor's fluorescent tubes were not manipulated by hand; the action of
flipping switches was a remote, electronic manipulation of objects whose
glassy resonant characteristics coloured impulse-like flickerings of
electricity, which activated the gases in the tube much the same as
vibrations of a transducer would activate a solid object. The resulting
sounds have been described as bell-like (Sundell 1984, 12). As with the
loudspeaker-objects Tudor made for Bandoneon ! and Rainforest, the

fluorescent lamps were audible without amplification, but the laborious
addition of contact microphones made it possible to enhance their
presence through a conventional sound system. Fluorescent lighting circa
1964 depended on a starter circuit which over a period of several
seconds provided initial power to the main lamp's filaments, before a
surge of power from the ballast (a type of transformer) caused it to light. It
Is curious to think of these lights as period instruments, but a recreation of
Fluorescent Sound as proposed by John D.S. Adams and D'Arcy Phillip
Gray (1997) would necessarily be technologically quite different from the
original.

Until Tudor's score for Fluorescent Sound is‘identified from among his
materials now with the Getty Research Institute—if it is in fact there—we
can only guess what form it took. Tudor (1994) himself said "l had no
intention of composing anything and signing my name to it, but now it
appears that | should have. Because in fact that was my first composition
that | could claim as my own. [...] the only documentation that | have was
that | had the diagrams of the switch boxes". This comment suggests that
the score may have been merely a guide to the mechanics of the
instrument which Tudor had constructed out of the museum's lighting,
rather than a list of timings for specific events; certainly Tudor had a
much warmer relationship to improvisation than did Cage, and expressed
in an article based on an interview that "notation [...] can't possibly be

complete. Notation is an invention of the devil, and when | became free of
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it, through pieces like Cage's Fontana Mix and Music Walk, and later
Bussotti's Piano Piece for David Tudor No. 3, it really did a lot for me"
(Tudor 1972b, 24-26). That Tudor attributes his "liberation" to these
works, which premiered in 1958 and 1959, might seem surprising, but we
can understand their graphical score materials, requiring interpretation by
the player, as signposts for Tudor on the road to identifying himself as

composer in his own right.

Experiments in Art and Technology:
The 9 Evenings of Theatre and Engineering, 1966

Rauschenberg and Kliver were the co-founders of Experiments in Art
and Technology, an organization dedicated to fostering collaborations
between artists and engineers, which was officially formed in 1966
following its first major production, the 9 Evenings of Theatre and
Engineering at the 69th St Armory in New York City. Kliver (2004) said
"above all, it was Rauschenberg's committment to the collaboration that
provided the spirit and the energy that made it all happen". Not only spirit
and energy; Rauschenberg's success in the art world enabled him to
provide substantial material support to E.A.T. as well. Already on close
terms with Rauschenberg and Kliver by that time, Tudor received an
invitation to join the new organisation's board of directors and propose a
work for the 9 Evenings. He was to remain intimately connected with
E.A.T. throughout the 1960s and 1970s, and his roles in E.A.T. initiatives
sustained him, both intellectually and materially, in much of his work well
into the 1980s. As | will discuss further in Chapter 4, the sonic identity of
Tudor's Rainforest 3 (1972) is essentially defined by field recordings
collected for his work within E.A.T.'s pavilion for the Pepsi Corporation at
the Osaka World's Fair 1970; and Tudor's exploration of sound
generation with acoustic and electronic feedback loops in Osaka led to
several major works created between 1972 and 1974. Untitled (1972) and
Toneburst (1974) both use principles of sound generation via electronic
feedback, without external signal input. Microphone (1973) uses acoustic
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feedback bursts and was developed at Mills College, Oakland California,
based on a first version of the piece made for the Pepsi Pavilion.

Billy Kliver (2002) has spoken about the importance of the metaphor of
the rainforest for himself and the others at this time: "the rainforest is
significant because there is no ground, there is a very shallow earth level
in which the plants live. So they're essentially floating on the earth, on top

of earth, and then everything grows inside it. Well that idea | did find very
interesting in the arts". Kliver wrote an article entitled "Rainforest”, (1970)
explaining the philosophy of E.A.T. in terms of a rainforest ecosystem:

The rainforest is made up of thousands of feedback loops of
continual activity. Thousands of animals, plants and trees live in the
rainforest. Its roots are few and shallow as opposed to the oak
tree's deep roots in the ground. The oak tree takes energy out of
the ground and shades the area so that no small bush or flower can
grow near it.

The main purpose of Experiments in Art and Technology is to
develop, through experimentation and experience, fluid
organizational forms whose model is that of the rainforest rather

than the oak tree.
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Figure 2-4. Poster for "Projects Outside Art" initiative, Experiments in Art and
Technology 1969-1971, employing rainforest imagery (E.A.T. 1970).

E.A.T.'s adoption of the metaphor of the rainforest seems not to have
come about until after Merce Cunningham's dance RainForest in 1968,
Kliver (2002) indicates, however, that the rainforest metaphor was "in the
air" among his group of friends, artists and engineers in 1968 or earlier,

and that it would be difficult to establish an initial source for the concept:

[...] the concept of the rainforest, as a self-sustaining growth, was
there. | don't know who was first, if it was Merce with his dance [...]
Could have come from John, | don't know. Someone introduced it.
Our community in New York was not a priori intellectual [...] It was
almost impossible—well, since | am not an artist—to have an
intellectual talk, discussion with somebody, at that time. [...] And |
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know that we had the idea of rainforest [...] But where it came from |
do not remember.

David Tudor, in an interview with John Fulleman (Tudor 1984), recalled

that as early as 1965 he had imagined the use of physical objects as
acoustic filters, in a large-scale distribution:

| recall | was asked to make a project for a Washington park, who
wanted to have a more or less permanent sound installation. It was
an opportunity to make a project, and | didn't know if anything would
happen and eventually nothing did happen. But what happened was
that my mind started working and | thought that what | would like to
do would be to make an orchestra of loudspeakers all having
different 'voices' which would all receive a common input.

Tudor (1984) also mentioned that part of his idea for the park installation
involved "a machine [...] able to switch amongst signals and outputs”,

presumably so the "common input” could be directed to each loudspeaker

independently, in an automated manner.

The description of the project Tudor envisioned for the park—which
remains unidentified, as | have found no records of any formal discussion
of the project in Tudor's papers—fits well with his later description of
Rainforest 2, performed circa 1969-70, in which a single human voice
was used as input to a number of loudspeaker-objects simultaneously; it

seems likely that Rainforest 2 was a return to the idea behind the
unrealized park project.

It is unclear whether Tudor would have had the technical means for
realizing loudspeaker-objects, if the park project had proceeded in 1965.
What is known is that around this time, he was actively pursuing those
means, or at least taking advantage of circumstance. Among Tudor's
papers is a copy of an article from the May 1960 issue of Electronics
World introducing an innovative audio transducer device. "The 'Bi-Phonic

Coupler': A unique hi-fi speaker system”, is described as a "speaker voice
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coil sandwiched between two thin wooden layers in a slim box [...] One
unusual application of this speaker involves its installation into the

headboards of a twin bed, providing stereo reproduction in the bedroom!"
(Cohen 1960).

Also among Tudor's papers is a copy of the December 1965 issue of
Popular Mechanics which includes a prominent article with headline in
large type exclaiming: "Fantastic coneless loudspeaker! Turns doors into
speakers! Fills swimming pools with sound... makes desks into
speakers... washes your clothes! Costs 38 cents!" (Popular Mechanics
1965). The article details the amazing properties of this device, design
patented by one William Ashworth, which apparently could be simply
constructed: "Complete detalls of how to build your own wilt appear [in
Popular Mechanics] early next year". The claim that this device could
wash clothes was not an attempt at over-the-top humour: the article
actually discusses the use of such a coneless speaker attached to a
washbucket, to agitate dirt out of clothes by means of low frequencies.
More pertinent to Tudor's interests would have been the description of
speakers made of "a door, mirror, window, phonograph lid or any firm

panel of wood, plastic or metal”.

Unsurprisingly, the follow-up issue of Popular Mechanics with the
promised coneless loudspeaker design is also among Tudor's papers
(Popular Mechanics 1966). Six months elapsed between the issues,
during which time it seems that Tudor contacted William Ashworth and
visited his production facility in New Albany, Mississippi, to obtain a
number of his "Ashworth Sound Reproducers": "l went to see the
manufacturer of these devices and they gave me several samples. They
later produced a commercial version" (Tudor 1988a). | have found no
evidence that Tudor actually attempted to build any "coneless
loudspeakers” from scratch, using the design in the rJune 1966 Popular
Mechanics article; it is evidence of Tudor's interest in the idea, however,
that a copy of the same article from the Spanish-language edition of
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Popular Mechanics in September 1966 is also found among his papers
(Mecanica Popular 1966).

We do not know the exact date when Tudor's imagination began working
on the possibilities for the Washington park installation, only that he has
said "My piece 'Rainforest [V' was developed from ideas | had as early as
1965 [...] that the loudspeaker should have a voice which was unique and
not just an instrument of reproduction, but an instrument unto itself"
(Tudor 1988Db). Billy Kluver (2002) said of Tudor that he "kept up by
buying these [hobbyist electronics] magazines, like one step below the
[professional electronic engineeringj ones that | subscribed to", and |
believe it is not far-fetched to suggest that his conception of the
loudspeaker-object may have been brought about by an encounter with
the December 1965 Popular Mechanics article.

We cannot know whether Tudor already had in mind the idea of the
sounding object, the acoustic filter. Perhaps the article merely suggested
a practical means of achieving a "dream-vision of an orchestra of
loudspeakers" (Tudor 1989) which Tudor had already experienced. He
related how the "vision" came well before a means of realizing it: "|
thought, you know, 'How am | going to do this? How am | going to do
this?' And so, | kept my eyes out for some means which would enable me
to start working on this, in order to realize it within ten years, twenty
years, whatever it would take" (Tudor 1989). Whether the Popular
Mechanics article inspired Tudor's conception of the loudspeaker object,
it seems at least to have informed him of a means to realize it technically,
and the transducers employed in his Bandoneon ! of October 1966 were
likely the Ashworth Sound Reproducers obtained directly from their

inventor.
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Figure 2-5. "Build a fantastic coneless loudspeaker!" (Popular Mechanics, 1966).

As an additional note, Lowell Cross suggests Tudor may have been
influenced by Alvin Lucier's use of speaker-activated percussion
Instruments in his 1965 Music for Solo Performer, which uses the
performer's brainwaves as impulses to resonate the instruments (Cross
2004). It should be noted that Lucier has always used conventional
loudspeakers coupled with the percussion instruments; Tudor performed
the piece at least once, in 1967, without Lucier's involvement, also using

conventional loudspeakers rather than Rainforest-type transducers
(Tudor 1989).

Tudor's intention to include transducer-loudspeakers in Bandoneon !
seems to be evident from its early planning stages, but his primary sound
iImage for the piece did not focus on them as critically important. Although
Tudor was taking on this project for the 9 Evenings as a composer—the

first time he would publicly do this—his intentions at the outset were to
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work with and transform performance materials provided by another

COMpOoSer:

[...] my first plan for the 9 evenings was to have been a realization
of my friend Mauricio Kagel's Mobius-strip composition 'Alle rechte
vorbehalten' using only white noise as a source, gated, triggered etc
In a complex fashion by some instrument. this idea abandoned itself
thru the process of my projecting my thoughts into the about-to-
become available technology, & its potential for the creation of
'white noise' from scratch. (Tudor 1966f)

Kagel had introduced Tudor to the Argentinian bandoneon, a type of
button accordion, and written at least one composition specifically for
Tudor playing the instrument, entitled Pandora’s Box (Gray 1997).
Bandoneon !, the title of Tudor's contribution to the 9 Evenings, is a
shorthand for immmense, almost unparsable complexity: the "factored"
bandoneon was at the heart of the piece not only as sound generator, but
also as controller for sound distribution and theatrical lighting. The
processing of the bandoneon’s audio signal, through at least 18 different

circuits, was intended to lead towards the "rebirth of white noise" (Tudor
1966c¢).

Tudor (1966d) wrote in a note afterwards that the "9 evenings bent the
concepts of system-engineering, celebrating the arrival of technology
rather than using it: no blame for either engineers or artists". Although the
event is remembered as a milestone in the history of media arts, it was at
the time a frantic exercise in attempting to make complex technologies
work together, with failure as a frequent outcome. This did not deter the
participants, nor dia it necessarily bother the audience, who of course
were unaware of the artists' and engineers' intentions and thus were
equally unaware of technical mishaps. Tudor performed Bandoneon !
twice, on October 14 and 18 1966, and the performances were quite

different, owing to various technical hitches and compromises.
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Tudor’s notes for the 9 Evenings programme book are in two parts: one
typeset and one a facsimile of a handwritten note. To some extent, they
appear to contradict each other: the handwritten note explains that
Bandoneon !is "activated by material of Mauricio Kagel - 'Alle Rechte
vorbehalten'" (Tudor 1966¢). The typeset notes state that "Bandoneon !
uses no composing means; when activated it composes itself out of its
own composite instrumental nature” (Tudor 1966c¢). Tudor (1966e) wrote
elsewhere that "the performance method [was] single performer

feedback, which also obviated the need for any compositional means".
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Figure 2-6. Notes for Bandoneon !, from the programme book for 9 Evenings: Theatre
and Engineering (Tudor 1966¢)
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Regardless of what "input signal" was used (and it seems that the Kagel
composition was not, in the end, used as source material), what is
Interesting is that the transduced object is elevated in importance here,

and even made central to the piece: the handwritten note begins with the
image of "instrumental loud-speakers (sounding physical materials)”, and
the typeset note references "moving loudspeakers”.

The most significant part of the 9 Evenings programme note, which
identifies the "instrumental loud-speakers” as central to the piece, is
Tudor's final flow-chart notation: "live signals --> becoming electronic -->
programmed transmission to physical materials" (Tudor 1966¢c): the
source of control (the bandoneon) and the final means of distribution (the
loudspeakers made of "physical materials") appear to have been viewed
by Tudor as being of equal importance. Twelve conventional
loudspeakers positioned along the balcony of the armory provided the
primary means of amplification; they were loud enough to create acoustic
feedback situations in interaction with the microphones Tudor was using
to pick up the bandoneon's signal. In addition, four transducer-speakers
were employed; their signals would of necessity have been weaker than
those from the conventional loudspeakers, due to their lower power
rating. Tudor explained the function of the transducer-speakers in two

interviews:

my first use of them [the transducers] was in the Nine Evenings
where | had the possibility to utilize remote controlled carts. There

were five of those, so | made five constructions. And | sent sound
into them and caused them to run about the room. Besides that |

had twelve loudspeakers which were switching the same signals,
but this gave me the opportunity for the sound to get very close to

the audience and move away from it, so it was like a spatial
variation. (Tudor 1984)

| had made a number of large sculptures in the manner of
Rainforest. [...] the sounds from the bandone<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>