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 Abstract 

The emergence of music for organ and realtime digital signal processing (dsp) has 
signalled major changes to the very nature and structure of music for the instrument, 
dramatically expanding its idiom and timbral malleability. It has also created new 
performance practices which mark substantial shifts in the relationship of the organist 
with the music, the instrument, and with co-performers. Finally, a new 'performative 
space' is emerging through organ and realtime dsp in concert situations, creating a 
sonic relocation of the instrument and enabling new audience experiences. 

This DMA examines organ and realtime digital signal processing (dsp) from a 
performer’s perspective. 
After tracing the history of the organ as an instrument at the forefront of musical 
innovation since the 1400s, it focuses on rapid developments over the past fifty 
years, leading to organ and dsp as a logical next step in the development and 
repertoire of the instrument. From there, the study revolves around the performance 
of four contemporary works for pipe organ with realtime dsp, contributing to 
understanding the performance practices this combination requires. 

Emphasising the experience of the organist facilitates reflection on the impact of 
changes brought about by dsp on the practice of a contemporary organist and his 
collaborators. In this way, this practice-led research project is able to focus on ‘real-
world’ issues and insights that emerged and morphed during workshops and 
performances.

Triangulating the findings of a literature review, interviews, workshops, and the series 
of performances, identifies major shifts in organ timbre, composition, performance 
practice and reception. The format of the submission, on DVD ROM, highlights the 
close connection between practice and reflection, between sounds and words. In 
doing so, it aims to add to the practice and understanding of the organ and its 
continuing role in innovative composition and performance.

Keywords:
music, pipe organ, electronics, digital signal processing, realtime, history, avant-
garde, performance, practice based research, Pertout, Harvey, Everett, Uijlenhoet, 
Messiaen, Ligeti
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Section 1 

Chapter 1: Rationale, background and research questions

1 Prelude

As an organist with a passion for the living, growing repertoire for my instrument, the 

question of what might grow – and where – 

arose in 2006, when I encountered a tiny 

organ, built for Morgan Fisher (Tokyo).  The 

instrument was commissioned to be portable, 

and intended for use in night clubs and 

experimental performance spaces, easy to 

amplify and have its sound altered by various 

effects units.  Both design and brief implicitly 

questioned the future direction of the pipe 

organ and its usage. How might new 

repertoire for this time-honoured instrument 

sound, and what would this mean for the 

organist who plays it? The questions made 

sense of my experience and anecdotal 

responses to the performance techniques 

and practices of a number of contemporary 

organists. 

I have come to this project as an experienced organist with a Masters degree in 

English Baroque music (Blackburn, 1980) and many years performing both nationally 

and internationally. My background is as a professional organist – in concerts as 

soloist or chamber musician, with major Australian Symphony Orchestras, in 

recordings and, as is common for almost all organists in this country, playing in 

churches Sunday by Sunday. Additionally, I have taught music technology in a major 

K - 12 school in Victoria, Australia. My work in electro-acoustic performance and 

composition has added to my immersion in the field. Through the combination of 

professional work – as organist and pedagogue – I gained a growing sense of the 

potential of live (real-time) digital signal processing becoming part of the timbral and 

performative world of the acoustic pipe organ. 

Figure 1 Ian Wakeley Organ (2005)
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Central to the conception of this study is an experiential knowledge of timbral 

development and an acute awareness of organ history, which I consider essential 

aspects of the knowledge base required for performance by any organist. (Video 1)1

At about the time these questions were gestating, and my encounter with the little 

organ in Melbourne, only two pieces of music had been composed (as opposed to 

improvised) for organ and realtime dsp (both as yet unknown to me) – Hans Koch’s 

Örgeltopographie (1998) and René Uijlenhoet’s Dialogo sopra i due sistemi (2003). I 

immediately contacted Morgan Fisher, asking him what he hoped to gain from his 

practice. His reply was simple and powerful:

To add emotional performance effects to the keyboards that have 
similarities with the human voice, with wind and string instruments, with 
orchestral textures, etc. Keyboard players more than any other have 
access, through new technology, to more timbres and means of 
expression than any other instrument. I am now attempting in my own 
small way to do what many composers (e.g. Debussy, Varese, Stravinsky, 
Ives) used to have to do with orchestras. And in real time, spontaneously - 
a more direct channel from my spirit to the audience (Fisher, Personal 
communication, September 10, 2006).

Two other highly innovative organists were interviewed in 2009, both with great 

experience of performing contemporary organ music as well as organ with tape. 

Although not as experienced as myself in performance with live electronics, both see 

the musical potential of this combined approach. These interview excerpts 

demonstrate that, although the pipe organ already has a small repertoire that 

includes live dsp, there is significant interest in this area of musical activity. I consider 

the developing practice of pipe organ and live electronics performance as a 

sequential progression from the pipe organ's long history as an instrument of choice 

for 'avant-garde' composers and their music. This argument is supported by tracing 

the history of the development of the instrument from both a technological and design 

perspective and the radical music which was being composed for it. To perform any 

organ music it is implicit that the performer has a knowledge of the style of organ for 

which it was composed, which includes knowledge of the region and era, often 

including a knowledge of individual instruments to enable “informed decision making” 

about how one plays, which are at the core of artistic practice as research 

(Schippers, 2005, p. 37).
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For the purpose of this project, the organ repertoire is explored using the notion of 

‘avant-garde' to position it in its context of musical and performative development. 

The influence of live digital signal processing (dsp) technology on the organist's 

performative practice when performing with technologists is explored. The continuing 

impact of dsp on the timbral palette of the organ is considered, as well as musical 

and performative impacts of re-spatializing and re-locating the sound of the 

instrument and its performance space. Insights from performers, composers and 

technologists are included in support of the assertions of this study. As Coessen, 

Crispin and Douglas observe, the imperative to perform is a 'need to embody – 

literally to become – that which is heard, to BE the music" (Coessen, Crispin and 

Douglas, 2009, p. 150). The concept of the performer becoming the embodiment of 

the sound is significant, as the organ (and therefore organist) is so often 

"remote" (Toop, 1999, p. 91). This 'remoteness' is partly from the listener when the 

organ is high on a wall or at the rear of a stage (which is how Toop is referring to it).  

There is another remoteness: for the organist the sound in many organs emanates a 

long way from where the organist is playing – and this may be further changed by 

electronically respatializing the organ sound. The implications for this are profound, 

leading to significant change in performative practices. 

The motivation of this study, then, stems from a desire to continue the long historical 

exploration of the musical possibilities of the pipe organ and its sounds. Its core is an 

exploration of the process required to prepare, rehearse and perform four major 

works in the repertoire inductively from the perspective of the organist. This involves 

knowledge, change and transformation – parameters that are part and parcel of 

research and creativity.  The four works that form the basis of Section 3 collectively 

encompass the range of issues likely to be encountered when engaged in such 

performance. An argument justifying the inevitability of the practice itself is advanced 

in Section 2 of the study, which places organ and realtime dsp in the context of a 

linear history and experimental repertoire of the pipe organ as it leads sequentially to, 

what is then argued as, the "next step which is implied" (Cage, cited in Duckworth, 

1999, p. 28). As Penny (2011) (Appendix 10) points out in her paper on Symétrie 

Intégrante from the flute player's viewpoint, altering the sound of the organ changes 

not only the instrument itself, but the notion of the performer him – or herself. This is 

certainly true of organists in this context, though their relationship with the instrument 

is arguably less direct and intimate than, for instance, that of a violinist or flautist. It is 
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this element that constitutes one of the key outcomes of this research: facilitating 

elements of change in the organist's performance practice.

2 Brief Background

A bird’s eye view of publishing catalogues, articles and academic publications of the 

last thirty years demonstrates that performers of many acoustic instruments have 

developed significant performance conventions and techniques for their instruments 

with live electronics. The organ has a strong presence as an acoustic instrument: 

from the content of these sources it is evident that few opportunities exist for 

organists to perform with live electronics, or even pre-recorded tape. Nor does 

academic and musicological research seem to regard the organ as a relevant 

inclusion within this sphere, though this appears to be by omission rather than a 

deliberate exclusion. Dylan Menzies devotes whole sections of his thesis to the flute, 

or string instruments with electronics, as well as a whole section on the Hammond 

Organ with its "organ like" sounds (Menzies, 1999. P. 29). From a relatively 

prominent musical role throughout the last 600 years, in recent times the pipe organ 

appears relegated to a musical niche well outside the mainstream. During the 

twentieth century, some notable exceptions to this sidelining have occurred – from 

the recordings of Duke Ellington and Fats Waller in the 1920s through to more recent 

examples of Charlemagne Palestine, Wolfgang Mitterer, Morgan Fisher and Josef 

Novotny. In the so-called 'classical' style of notated music, organists including Jan 

Hage and Willem Tanke (both from the Netherlands), Gary Verkade and Hans-Ola 

Ericsson of Sweden, or Randall Harlow of Rochester, in the USA, all work with 

notated music for organ with either tape or live electronics. Other significant 

compositions and performances are the subject of detailed investigation in this study, 

including works by Messiaen, Ligeti and others.

Accepting the premise of Coessens et al above that the performer him or herself is 

the embodiment of the sound, electronic alteration to the nature of organ timbre is a 

significant change in the organist’s performative identity.  Through exploring the 

experiences of participants concerned in creating this change, the techniques and 

practices required to open the potential of this new world of sounds and spatialisation 

possibilities for the organ become apparent and can be disseminated.
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History

As I will demonstrate in Chapter 3, the pipe organ is well represented in the 

development of western music from about 1400 until the present. This assertion is 

explored in some detail as it is part of my argument that the performance practice for 

music for pipe organ and real time dsp stems from this history. Eras during which the 

organ is most commonly represented as an instrument of choice for new musical (or 

‘avant-garde’) expression also appear to tie in with those moments in history when its  

technological scope has undergone significant development. 

There are continuing developments being made in the acoustic pipe organ – notably 

in the flexibility and control of wind supply of some instruments of Ian Wakeley in 

Melbourne, Australia and at the Studio Acusticum in Piteå, Sweden. More radical 

timbral developments are also occurring in the interaction of the pipe organ with the 

focus of this study: real-time digital signal processing. The conceptual changes that 

encouraged composers to conceive music for the organ in this way, then, is not 

incidental: it has a long and sinuous history. 

The need for studies such as this has been articulated by a number of prominent 

performer/composers of organ music – notably Hans-Ola Ericsson (2009), who 

argues "there is a basis for taking a major step and the step needs to be taken in the 

academical framework." This pertains to Cage's 'next step' and is a personal 

motivation for one of the significant performers of new organ music.

This history will be surveyed and considered, beginning with the earliest liturgical 

organ music in the Codex Faenza (c. 1400), progressing to the musical environment 

that led to the composition of Volumina (Ligeti, 1962) which Martin Herchenröder 

argues launches “a new  era of organ composition” (Herchenröder, 2000, p. 303). 

Timbral experimentation, which became apparent during the latter portion of the 

nineteenth century and accelerated in the first half of the twentieth century, is 

chronologically traced through the organ music of Charles Tournemire, Olivier 

Messiaen and Bengt Hambraeus, culminating with a focus on the musical 

interactions that occurred at Darmstadt in the early 1950s. The changes in approach 

to organ timbre developed by these composers are discussed in Chapter 3 and 

identified as significant drivers towards the musical language of Volumina. They 

become one context from which this research begins, exploring the new timbral 
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possibilities afforded by combining the pipe organ with real-time digital signal 

processing. 

While there is a considerable exploration of avant-garde organ music in this study, 

this is not its major thrust. Rather, avant-garde music, particularly that for organ is 

highly significant in the development of new timbres and performing techniques to 

new timbres, which were originally developed by the avant-garde composers. This is 

contextualized and placed within what Gary Verkade calls “a certain tradition” (Video 

1). Instead, the focus of the study is on the changes in approach to performance and 

the organ itself which occur with the addition of realtime dsp. 

To expand the opportunity of organists to work in this environment, the works 

considered in this research are notated to ensure they are performable by other 

organist/practitioners. For this reason, whilst noting the work of the few organist/

composers who are improvising (historically, a very significant element in the skill set 

of any organist), for the purposes of this study I focus on notated compositions. Two 

of the works in the case studies were commissioned at my instigation, and the other 

two (Dialogo sopra i due sistemi and Vanitas) were instigated by others. The dsp 

component of the works is also reproducible, either as a parameter set, as in 

Symétrie Intégrante (Pertout, 2007), or in a software version. This being so, other 

organists are able to perform these works, applying the techniques learnt here and 

open to the musical possibilities afforded by this practice.

Terminology

The pipe organ is defined by Grove Music Online as "a wind instrument consisting of 

one or more scale-like rows of individual pipes of graded size which are made to 

sound by air under pressure directed from a wind-raising device and admitted to 

the pipes by means of valves operated from a keyboard" (Owen, 2011). Although a 

definition of electro-acoustic music refers to “any music in which electricity has had 

some involvement in sound registration and/or production other than that of simple 

microphone recording or amplification" (Landy, 1999), it should be noted that I 

emphatically exclude in this context the pipe organ using an electric blower or key/

stop action. The origin of the sound in these instruments is wind-based. All the 

organs used in the research projects are fitted with electric blowers, so to that extent 
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electricity is involved in the production of the sound. However, it cannot be 

considered to make them 'electro-acoustic.'

Two other terms are used with great frequency throughout this study. Realtime dsp 

and avant-garde are defined below. Others, particularly those relating to the pipe 

organ and its construction, are provided in the Glossary.

When I refer to Realtime digital signal processing (dsp) in this thesis, it is based 

on a combination of definitions from the Electro-Acoustic Research Web Site 

glossary (http.ears.dmu.ac.uk/), namely: 

Signal processing: “the modification of the electronic or digital representation of 

audio ... material ...  to refine, modify or transform sonic material.processing sounds 

captured from the organ being used in a performance” (http://www.ears.dmu.ac.uk/

spip.php?rubrique1494); 

Realtime: creating the “perception of the result of the digital processing as [being] 

sufficiently immediate" (http://www.ears.dmu.ac.uk/spip.php?rubrique236). Of 

particular importance in understanding this is that the organ from which the sound is 

captured, processed and output is the organ being used in the performance, and that 

the capturing occurs at the moment of performance.  

Avant-garde: This term here refers to music that is investigative, experimenting with 

new techniques, permanently moving forward, and inseparable from the idea of 

progress. Avant-garde musical compositions reach beyond the musical language and 

techniques of that which has already been seen or heard. Avant-garde music is 

always at the forefront of musical progress, as will be discussed in Chapter 2.

3 Research questions, approach and format of this submission

Considering the introductory notes above, it is possible to formulate the main 

research question of this DMA:

How can we understand the place and the implications of notated music for 

organ and realtime dsp from the perspective of a performer?

This leads to a number of important subquestions:

1. How can the emergence of pipe organ and dsp be considered in the context of 

the history and context of performing organ music from the fifteenth century?
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2. What are the contemporary performance practices In the context of music for 

organ and realtime dsp?

3. What are the performative techniques specific to new organ music and 

performance practices for real-time dsp now required by organists? 

4. How do contemporary practices affect the relationship between the organist and 

technologist?

5. What are the implications of performing organ and realtime dsp for spatialisation 

and audience experience?

As outlined above, these questions will be approached from a performer’s 

perspective by a methodology triangulating an overview of literature, interviews with 

key stakeholders, findings from workshops, and performances of key works in this 

emerging tradition itself. These will be discussed in depth in Chapter 2. 

The outcomes of this research are presented on DVD. Along with a printable version 

of the text, the research is presented with audio and video examples incorporated 

and accessible in their context. Figure 2a shows the overall layout and content of the 

submission, with three main sections (1– Introduction and Methodology; 2 – Avant-

garde organ history with an emphasis on the latter half of the twentieth century; and 3 

– Case-studies of works prepared for performance in May 2010). As the research 

topic, fieldwork and presentation of findings concern sound the inclusion of audio and 

audio-visual material is logical, as well as interviews and the opinions of composers, 

practitioners and others.  

An advantage of presenting this electronically is to provide quick, easily accessible 

audio examples, or where relevant, ' from the mouth' comments from the source. The 

complete research projects (performance and workshop videos), experimental 

sounds and interviews are included within the submission and appendices. Short 

audio and video clips are interspersed throughout the text, allowing the reader to find 

and experience examples and quotations at first hand, without me, as researcher, 

placing myself 'in the loop'. It permits the reader to interact with the relevant primary 

source material, as exactly that, without having to search and locate short sections of 

audio or similar. Exploring music with immediate and easy access to the sounds (and 

sights) makes a more dynamic form of experience for the reader, one that may well 
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become the norm for presenting the outcomes of music research in the not too 

distant future.

Figure 2a. Mind map of research process
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Chapter 2 Methodology

"... every act of creation is an expansion of knowledge. The trajectory of the creative 
act is essentially that of research. ... the act of creation itself is intrinsically an act of 
'proving' – of testing out the intentions and speculations ... and determining how they 
stand up under rigorous scrutiny in the world of the 'real', made things; finally the 
object or event carries the results (the research data) with this proving encoded 
within it... proud but invisible..." (Jeremy Cox Preface to Coessens, et al,  2009, p. 8).

Figure 2b Submission layout 

The outcomes of this research are presented on DVD.  Along with a printable version 

of the text, the research is presented online, with the audio and video examples 

incorporated and accessible in their context. Figure 2b shows the overall layout and 

content of the submission, with three main sections (1 – Introduction and 

Methodology; 2 – a contextualization of organ history, with an emphasis on the latter 

half of the twentieth century; and 3 – a series of case-studies of works prepared for 

performance at the Presentation of May 2010 and the experience of this action.) As 

the research topic, fieldwork and presentation of findings concern sound the inclusion 

of audio and audio-visual material is logical, as well as interviews and the opinions of 

composers, practitioners and others.  An advantage of offering it electronically is to 

provide quick, easily accessible audio examples, or where relevant, ' from the mouth' 

comments from the source. The complete research projects (performance and 
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workshop videos), experimental sounds and interviews are included within the 

submission and appendices. However, short audio and video clips are interspersed 

throughout the text, allowing the reader to find and experience examples and 

quotations at first hand, without me, as researcher, placing myself 'in the loop'. It 

permits the reader to interact with the relevant primary source material, as exactly 

that, without having to search and locate short sections of audio or similar. In 

exploring music, with immediate and easy access to the sounds (and sights) makes a 

more dynamic form of experience for the reader. 

Artistic Practice as Research

The progression of this research project has taken many twists and turns. 

Simultaneous strands of enquiry, reading, reflection and practice would at times 

provide apparently conflicting outcomes and ideas. As new works were created, 

prepared, rehearsed and performed, tacitly underlying the interaction of all 

participants was a constant sense of exploration, trialling and, what composer 

Lawrence Harvey calls, "negotiation" (Harvey, 2010) of the events and interactions 

required to make the performance happen.  Every music rehearsal – acoustic or 

otherwise – demands musicians to seek and negotiate changes in habit, technique 

and interaction. As Penny and others have clearly established, this crossover of the 

usual activities of a musician and that of a researcher positively combine to create a 

powerful research environment within the musician's normal daily activity.

Exploring a rehearsal-performance metaphor for research establishes 
references across these startlingly similar disciplines. Processes common 
to both include project and program design, identifying areas or repertoire 
for investigation, developing sets of skills, studying the microcosm, trialling 
techniques or methods to discover solutions and insights, reflection and 
adaptation, and adding value to personal and broader performance / 
research practice through greater knowledge and understanding (Penny, 
2009, p. 17).  

Reflection on what occurs in rehearsal is given added weight as research when 

viewed in the light of writings by Donald Schon (1983), in which he presents two 

types of reflection: reflection in action; and on the action itself. The whole process 

can be drilled down further, investigating the micro-responses of the performer when 

working in this new performing environment. Huib Schippers in Marriage 

Arrangement Works states “... the reflective practitioner goes through clusters of 

informed decision making. ... various approaches to each phrase are tried, discarded 
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and reshaped.” (Schippers, 2005, p.37). Combined with the persona changes noted 

in the introduction, this is a significant validation of the organist's performative 

practice as research. Marc Leman points out that "...haptic [biomechanical] feedback 

is a natural characteristic of acoustic instruments" (Leman, 2008 p. 163.). However, 

an organ – even with mechanical action – limits this feedback by the complex 

connections and considerable distance between the organist's fingers or feet at the 

console, and the location of the sound source – a pipe with its air supply. 

Nevertheless, a responsive instrument is sensitive to the touch and physicality of the 

organist, who in turn responds to the sounds and feedback biomechanically (Leman, 

p. 162). As revealed in the consideration of the works in Section 3, the re-imagination 

of timbre and relocation of performance spaces brought about by the incorporation of 

realtime dsp into the organ's world has the power to both add to and remove this 

apparent separation of the physical body of the organist and the sound sources. 

The reflective qualities of Schon’s reflective practitioner are essential to a research 

pattern that is inductive (seen from the inside out) and performer centric. With several 

strands of research inquiry operating simultaneously, a flexible and interactive 

methodology is required. Having begun the whole research process and validating 

the design within an Action Research Methodology, I found that the emphasis shifted. 

Focussing more and more on the performative skills and knowledge of organ works 

with realtime dsp, steered the methodology towards an Artistic Practice as Research 

Methodology, as defined by both Kozel (2010) and Coessens, Crispin and Douglas 

(2009). The validity of this methodology is evident from the parallels already drawn 

between rehearsal and research, and continued to validate the research as the 

various projects were undertaken. The figure demonstrates the lineal evolution of the 

methodological trajectory. Beginning with the Action Research Methodology focussed 

toward the technology involved, there was a shift towards the organist’s performance 

skills, and the emergence of a new practice during workshops and performances, 

leading to an adjustment towards an Artistic Practice as Research methodology.  Its 

multiple enquiry strands of reflective narrative, contextualization of organ history, 

interviews and workshop/performances with other practitioners allowed the inductive 

articulation of the performance practice of the organist and articulation of changes to 

the very essence of the organ when combined with realtime dsp. 
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The theoretical and definitional basis of the methodology of this research project is to 

be found in the approaches to Artistic Practice as Research, provided by writers such 

as Schippers (2007), Schippers & Flenady (2010), Coessens, Crispin and Douglas 

(2009), and Malterud (2010). A compelling motivation for its use is provided by Nina 

Malterud:

research is definitely included in artistic practice ... The starting point may 
be formulated as some sort of hypothesis – but more often as an area of 
interest, a point of departure for an ambitious journey (Malterud, 2010, p. 
25).

The shape of this study has derived from an understanding that the reflections and 

actual working processes of the musicians (organist, flautist and technologists) at an 

internal level, are the substance and content, not just the subject, of the research. 

This understanding adds a new layer to the validation of this process. So, the need is 

that performance of organ music with realtime dsp is best understood inductively, 

viscerally viewed from the position of the performer/organist. In this research project 

the organist is in a unique position and is the best person to provide answers to the 

research questions. Artistic Practice as Research takes this view further, validating 

what artists ‘know’ from their practice. "The idea of art being explained without artists, 

music without musicians remains deeply problematic" (Coessens, 2009, p. 22). 

Accepting this, it becomes possible to "... imagine artistic creativity as a kind of 

'journeying forth' into a world that is in flux, unpredictable and constantly forming and 

re-forming itself" (Coessens, 2009, p. 27). 

The content of this submission is drawn from three strands of activity which have 

occurred (often simultaneously) throughout the research period. The strands have 

woven themselves about each other, providing a way to new insights and direction to 

the research. Strand I is a literature review, contextualizing the repertoire of music for 

organ and realtime dsp and an account of how the practice seems to have evolved. 

Strand II has a supporting function in the research structure, presenting arguments 

and evidence from practitioners and composers using semi-structured interviews, 

many of which were conducted during a field-trip to Sweden in Sept 2009, or taped 

during the May 2010 workshop. Strand III contains the practical element, driven and 

directed by findings and outcomes from the other strands. It was built around 

activities within several workshops, performance presentations, reflections and 
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evaluation. In the opening chapter, I noted that the process to completion of this 

study has not been a linear process; rather a number of threads operating 

simultaneously.

There is an interdisciplinary element to this study: the incorporation of realtime dsp 

involves new performance practices that ought be considered far removed from the 

perceived musically conservative world of many organists. As will be shown in 

Chapter 3, this is somewhat of a fallacy, because for over six centuries the pipe 

organ has been an early adopter of new technologies. During the sixteenth and even 

seventeenth centuries, the pipe organ was amongst the largest and most complex 

machines in common usage, its complexity rivaled only, perhaps, by the clock. 

During the research period, I also collaborated in performances as a music 

technologist with a flute player. This experience has informed the process of 

interaction and negotiation examined in Chapter 10, and operated throughout all my 

performances involving organ with electronics.  Susan Kozel describes an outcome 

of artistic research (referring to Ranciére, 2009) as attempting to

 reconcile the 'sensible and intelligible' ... instead of denouncing aesthetics 
as a 'confused type of thinking confounding pure thought, sensible affects 
and artistic practices' we should embrace this 'knot' of thought, practices 
and affects. He [Ranciére] calls this aesthetics. With a subtle reframing ... 
[we can ] see this knot as being the incredible richness of artistic research, 
but artistic research adds a few more strands to the tangle because it is 
frequently interdisciplinary and collaborative (Kozel, 2010, para. 5). 

In a similar manner, the research workshops, presentations and creation of new 

pieces that occurred during this study have been a shared process with input from 

composers, technologists and other instrumentalists, as well as other organists. All 

have contributed to developing my understanding of the performative practice of the 

organist in this situation, through rehearsal, reflection and performance/presentation. 

As Malterud also observes, “One criterion for artistic research in this context should 

be to what extent it actively feeds the field with new perspectives” (Malterud, 2010, p. 

28). In the preparation of new works, creatively collaborating with composers and 

technologists, there was much questioning of what a pipe organ can do, and how 

does one, as organist make it occur? Then, how does this fit with the possibility 

offered by realtime dsp and how does it serve this music? It goes to the most 

profound level of technique and performance; and it is a questioning that continues in 

all areas of performance – experimental and traditional. 
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Upon reflection, it is evident that the research process was clearly one that engaged 

“in the researching process by acting out and simultaneously judging the progression 

of [ideas and music practice], solving problems, ad hoc, searching for new paths on 

an individual basis" (Coessens, Crispin and Douglas,  2009, p. 24). This stance is 

exemplified by a process of reflection on my own ways of performing and the 

‘practice’ of music for organ and realtime dsp, which form the core of Section 3. As 

Coessens, Crispin and Douglas articulate, this approach has left me, as researcher, 

"... free to go back and forth between different art manifestations, whether part of his 

or her own activities, or examples from other artists, in a pedagogical or relational 

context"  (Ibid, p. 24). This statement resonated, describing the process that has 

been followed, and giving further rationale and reasoning behind that process located 

within the Artistic Research Model.

Using score-based works

The selection of works for Section 3 (works with organ and realtime dsp) was in 

some respects very easy – there being few to choose from! As a research project, 

the outcomes need to be repeatable by other players. In preparing and rehearsing 

works for this combination, organists and technologists need to negotiate and create 

their own musical agreements. To create a more durable and reproducible genre, 

there is an adherence to notated works. There is some exploration of what a notated 

work might be, and also how improvisation may be contained in such a paradigm. Of 

the four works that comprise Section 3, and which form the substance of the 

workshop, performance and symposium of May 2010, three are precisely notated – 

with pitches and rhythms in conventional stave and stick music notation for the 

organ. The fourth work (Eight Panels) is a structured improvisation, but again the 

gestures and general shapes are graphically notated as is the coordination with the 

dsp. In this work, the dsp settings and coordinations are perhaps notated more 

concisely than the organ part. 

Regarding improvisation in the art-music canon of today, in Improvisation: Its Nature 

and Practice in Music, Bailey writes:

The larger part of classical notation is closed to improvisation and, ... it is 
likely that it will always remain closed. But, starting in the early 1950’s, 
there have been continuing attempts to re-integrate composition and 
improvisation. Mainly this has been through a broadening of the concept 
and role of notation. In the past, the main means by which improvisation 
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was restricted and removed was through the development of notation, a 
process here described by Jaques Charpentier:

When, at the end of the Middle Ages, the Occident attempted to notate 
musical discourse, it was only a sort of shorthand to guide an 
accomplished performer,.. it was not a question of precise notation but 
rather a mnemonic device in written symbols. Later on the, the 
appearance of the musical staff on the one hand and symbols on the 
other, made it possible to move on to real notation which reflects the 
exactitude of the whole musical material presented in this manner. ... The 
score very soon ceased to be the mere perpetrator of a tradition, to 
become the instrument of elaboration of the musical work itself. 
Consequently the analytical qualities of musical discourse took 
precedence in the course of centuries over its qualities of synthesis and 
the musical work ceased to be, [becoming] little by little, the expression of 
an experienced psycho-physiological continuum and a ... wilful, formal and 
explicative construction which finds in itself alone its substance and its 
justification. (Bailey, 1993, p. 59.)

 
Although Charpentier is harsh in describing notated music as ‘wilful, formal and 

explicative”, for the purposes of this study its ability to be replicated with musical 

interpretation makes it desirable. Conversely, it can be strongly argued that within the 

pipe organ performance practice, improvisation remains a significant factor in the 

concert and other performances of organists (especially those of the French 

tradition). It is a tradition which has continued throughout the twentieth century with 

organists such as Marcel Dupré, Charles Tournemire, or Jean Langlais (Labounsky, 

2000, p. 61) and today including Daniel Roth, Marie-Claire Alain, Olivier Latry and 

Naji Hakim. In the concerts of these organists it is not uncommon for the second part 

of their performances to be devoted entirely to an improvisation, often on themes 

presented by members of the audience.

A triple helix – the process

The process of this study was 

multi stranded, with three 

principal areas of research. 

The strands by nature of the 

research design and 

methodology intertwine with 

each other, adding depth and 

richness to the outcomes. The 

image of a triple helix provides a visual clue clarifying this.

Figure 3 Strands of research methodology - a triple helix.  
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Strand 1

The Context

The first strand is contextual and includes the instrument itself – history, repertoire 

and performance practice; electronic music and the role it plays in changing the 

timbral concept of the organ – both as live dsp and in contemporary acoustic 

performance practice; and the performance and [re]creation of works for organ and 

realtime dsp. One of my first research activities was therefore a study of literature 

and contemporary knowledge concerning these threads. This contextualization is in 

two sections – experimental organ music (for its era) from c1400 - 1960, leading to 

the composition of Volumina  and the Deux Études (1967 - 69). This is followed by an 

examination of music influenced by Ligeti’s music, which leads to the 

experimentation of organ with dsp. 

The Organ  

The organ has an enormous range of design variations, not only based on 

preferences and style of individual organ builders, but also geography and era. Every 

organ is different and has an individual design and auditory relationship with the 

room in which it is installed. In performance the organist must apply a deep 

knowledge of these factors to the music. So, more than other instruments, a 

knowledge of geography, nation, era and even individual historic instruments and 

their builders are important to understanding the appropriate performance of 

standard repertoire works by, for instance, Sweelinck, Purcell, Bach, Couperin, Liszt, 

Widor, Messiaen or Ligeti. The literature review of organs and music morphed into a 

brief history of the organ as an avant-garde instrument with the perspective of a 

linear movement towards organ and realtime dsp performance as one direction in the 

instrument's development (Section 2). The history of the organ by Sumner (1973), 

which provides an evolutionary view, was useful in formulating a linear history of the 

instrument. Texts on organ building and design by Audsley (1919) and Klotz (1965) 

gave differing and polemic views on how an organ could or should be built – with 

what mechanical and tonal considerations and the type of repertoire that is important 

for the instrument.

There is continual debate regarding the design and use of pipe organs which has 

continued from before the days of Johann Sebastian Bach, but, at the start of the 

twentieth century, the design of the instrument was far removed from the instruments 
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of Arp Schnitger (1648 - 1719) or Gottfried Silbermann (1683 - 1753). For example, 

Audsley designed an instrument for church use of about 50 stops (spread over three 

manuals and pedal but with eight divisions, six of them contained within swell boxes 

in order to make the instrument 'expressive') (Audsley, 1919, pp. 482 - 4). 

Significantly lacking from the Audsley text is, except with the inclusion of a concert 

programme, any mention of the music to be played on his instruments. Klotz 

approaches his treatise on organ building from the perspective of music that is likely 

to be played on the instrument (For example, pp. 69 - 70 are a discussion of a 

chorale prelude of J.S. Bach with possible ways and registrations for performing it) 

and how this then influences the design of an organ. Each treatise is a product of its 

era, Audsley of the Orchestral Organ design ethos of the late nineteenth century, 

particularly in America, and Klotz of the Organ Reform Movement prominent in 

Europe since the 1930s (See Chapter 3 for discussion of this and its effect on organ 

music).There are numerous articles in journals such as 'The Diapason' and similar 

publications of organ societies (such as the Organ Historical Trust of Australia) which 

build general knowledge of instruments and builders. The collection of essays edited 

by Snyder (2002) was important, crystallizing a known but poorly articulated 

relationship between the instrument, its music and its changing position in  – 

particularly Northern European – society. The formal studies on registration by Owen 

(1997) and the idiosyncrasies of musical language in pre-nineteenth century French 

music by Douglass (1969) all create an overall image and concept of the 

development of the pipe organ and its repertoire that informed and drove much of 

this study. The writings of individual organists, or their biographies, were wonderful, 

often primary sources of information. These included texts by Marcel Dupré (1972), 

Messiaen (1986) and a biography of my teacher Jean Langlais by Labounsky (2000) 

which were seminal.

A repertoire survey described by Snyder as heralding a “new era of organ 

composition” (Snyder 2002 p. 303) takes as its starting point the composition of 

Volumina (Ligeti, 1962) and his Deux Études (1969). The characteristics that make 

Volumina  so important in the organ repertoire include the attitude Ligeti adopted 

towards the timbre of the instrument – now seen as seminal – and new performing 

techniques (Toop, 1999, p. 92). At the time of the composition of Volumina, Ligeti was 

working with a number of prominent members of the European 'Avant-Garde', so the 

question arose: what was the significance of this in relation to Volumina? I 
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considered the contextual position of Volumina within the repertoire of experimental 

organ music being composed at that time through the writings of Herchenröder

(1999), identifying a strong linear progression of developments and changes. Further, 

reading a number of texts of interviews with prominent members of that avant-garde, 

as well as Cage, Anderson and others by Duckworth (1995), Toop (1999) and Nyman 

(1974) in addition to papers and articles by and about composers such as 

Hambraeus, Messiaen, (Johnson, 1975) and Messiaen (1986) suggested that a 

strand of the organ repertoire could be interpreted from this stance. From these 

readings, elaborated in Chapter 3, came the understanding that a characteristic of 

the Avant-Garde movement is that it moves in a lineal motion – as Cage explained, 

they were always looking for the 'next step' (Duckworth, 1995, p. 28). The thought  

'what steps led to Volumina?' was triggered. The study of its antecedents opened 

many new channels of enquiry, but the focus and evidence remained that a line or 

continuum could be drawn both forward and back from 1962 and Volumina itself.

This line of enquiry further opened the possibility that the organ repertoire and the 

avant-garde 'role' of the instrument could be viewed in a similar way over a longer 

period of time. So, the literature review evolved to contextualizing the organ 

repertoire, observing its role as innovator. Other repertoire surveys consulted 

appeared to look at organ music from a liturgical, or functional perspective. Writers 

including Sumner (1973), Williams (2003), David & Mendel (1972) et al, adopt this 

approach. Others such as Owen (1997) and Hamnes (2001) explore small sections 

of the repertoire and specific works and the instruments for which they were 

composed. These histories and texts highlight the location of a work or series of 

works, within the 'organ tradition' and, by definition, focus on the organ as a 'carer of 

tradition' more than as innovator. Thus the focus for this section of the Literature 

Review (Chapter 3) moved to a survey of works which fitted the category and 

definition of 'avant-garde' defined in detail here.

It was significant that, despite their extensive performance and practice of new organ 

music, neither Ericsson nor Verkade had considered the linear role of 'avant-garde' 

organ music from as early as is asserted here, but both readily concurred with it, 

adding their support, thoughts and opinions to the selection of works. The findings of 

this part of the research project became the subject of a presentation (Brisbane,  Aug 

2007) (See appendix 7) in which a number of the earlier 'avant-garde' organ works 
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were played, framed by performances of Ligeti's organ works Volumina (1963) and 

the Deux Études (1967 - 9). The presentation was limited to some of the most 

important and seminal works, as tracing the impact of an individual work in a linear 

fashion throughout several works over a longer time frame would have made an 

intolerably long concert. This was, however, explored in an accompanying paper .

Having traced the antecedents of Volumina  and Deux Études, a number 

of significant works composed since, and also influenced by them, are surveyed in 

Chapters 5 & 6. These tracings and surveys contextualize the movement towards the 

combining of techniques and timbres of contemporary organ performance and 

realtime dsp. (Chapters 4, 5 & 6)

Technology background

The organ has always been an early adopter of technology. From the very early 

1950s composers began experimenting with a combination of taped sounds with 

acoustic instruments. In 1952 Otto Leuning composed a piece for flute and 

manipulated flute sounds (tape). In the same year, Bruno Maderna composed Musica 

su due dimenzione  for flute, percussion and pre-recorded tape.  Five years later, 

Bengt Hambraeus (1928 - 2000) composed a work for organ with manipulated organ 

sounds on tape – Konstellationer 2 (1957). Konstellationer 1 is for tape, while 

Konstellationer 3  is for solo organ. The timbres established by Hambraeus' organ 

work were acknowledged by Ligeti as influential in the composition of Volumina 

(Herchenröder 1999 p 49). This cross over of influence is another example of the 

‘knotted tangles of strands’ possible in Artistic Research (Kozel 2010).  

A history of technology and digital signal processing up to the late 1990s is beyond 

the scope of this research. However, in Chapter 6 a history of the use of the organ 

with tape, then later live processing, is surveyed in some depth. The perspective 

adopted in this history is that composers were exploring what adding new sounds to 

an acoustic organ timbre meant for their artistic expressions. Warren Burt had begun 

the 're-location' of the sound of the organ with tape from the mid 1980s with a series 

of pieces called Justice, Equality and Beatings, and in the early 1990s composed a 

work for organ and tape, Recitative/Tracing (On guns and cock-fighting)(1991), which 

was recorded by Verkade in 1999.  The work is discussed in detail in Chapter 6, 

including interviews with Burt speaking about how he approached combining these 

two sets of sounds – acoustic and electronic. These discussions with Burt, and later 
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Verkade and Chris Hopkins, were catalysts in the development of an understanding 

of the way that adding and treating the sound of the organ electronically is more than 

just an expansion of timbral possibility. In Section 3 (Chapters 7-10) the new 

performative spaces and interactivity of the electronically treated organ are 

emphasized. This aural re-location had a powerful impact on the performance 

practice and understandings of the organist.

In the decade or so since the turn of the century, the accessibility of affordable, 

powerful technology has been a major factor in the rise of music for organ and 

realtime dsp. Affordability, which means accessibility, is a point made by composer 

Hans Koch regarding his second organ and electronics piece Paradiso 

Infernale (1997): "...the sound of the piece itself was already quite strange, so i didn´t 

feel the need for processing...let alone, that when i made it, i didn´t have much 

equipment for processing anyway. i had just bought my first computer :-)". Koch's 

pieces are the earliest examples that have been located of organ with true live signal 

processing. This excerpt from an email exchange/interview gives some idea of what 

was occurring in the piece. On being asked what processes he used, Koch 

responded:

looking back, I´d say it was a crude mix of ring modulation, some very 
cheap echo, filtering and some oscillators. I used a lot of feedback also fed 
through the echo. The truth is, that I didn´t have much money at that time 
(not that I would now...), so started building my own circuits. They mostly 
worked, but had a peculiar sound. And then, failure sometimes has its own 
beauties :-) (Koch, 2008, Personal Communication). 

 
 
Strand II

Semi-structured interviews were conducted which allowed for open questions (for the 

list of questions see Appendix 6) and following the train of thought of interviewees. 

Ethical clearance was sought and given (Protocol Number QCM/21/06/HREC) and 

interviews were conducted. Each interviewee was provided with the list of questions 

a week or so before the interview took place. Some of the advantages of this type of 

interview include the establishment of positive rapport with the interviewee, which is 

perceived by Kajornboon, amongst others, as an efficient and practical way of getting 

information about things that can’t easily be observed – especially feelings and 

emotions. The interviews were conducted with a “ ... list of key themes, issues, and 

questions to be covered. In this type of interview the order of the questions can be 
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changed depending on the direction of the interview” Kajornboon (2005). Corbetta 

explains further:

Within each topic, the interviewer is free to conduct the conversation as he 
thinks fit, to ask the questions he deems appropriate in the words he 
considers best, to give explanation and ask for clarification if the answer is 
not clear, to prompt the respondent to elucidate further if necessary, and to 
establish his own style of conversation (Corbetta, 2003, p. 270).”

The interviewees were selected from highly experienced and knowledgeable 

performers (organists), with a reputation for their work as performers and teachers, 

working across the whole repertoire of the organ; and composers with substantial 

experience and expertise, particularly in the area of composing for instruments and/

or live electronics. The interviews were conducted live, by email, or using Skype. To 

facilitate and create optimal conditions for discussions, a field trip to Sweden (Piteå) 

was arranged to coincide with the presence there of Iowa based composer Chris 

Hopkins, who was working with organist Gary Verkade on a new organ and tape 

composition. These sessions constituted initial collaboration sessions, so it was an 

advantageous time to attend while these two experts in their fields were focussing on 

creation and the musical and technical development of the piece. I was able to sit in 

while they worked at this time, noting and recording the 'trajectory of the creative 

act' (Cox, 2009), being the observer of a short but intense period of Artistic Practice 

as research. The other significant performer whom I wished to interview, Hans-Ola 

Ericsson, was also in Piteå at the same time, and I was able to conduct a long and 

detailed interview with him also. Whilst it is recognized that in certain situations the 

different interview modes adopted can lead to variable responses, in this instance it 

is not considered significant. As Kajornboon observes:

Interviews are ways for participants to get involved and talk about their 
views. In addition, the interviewees are able to discuss their perception 
and interpretation in regards to a given situation. It is their expression from 
their point of view (Kajornboon, 2005, para. 6).

What was being sought was the opinion of each as an 'expert' in their field, and the 

open-ended quality of the interview, combined with the slightly different perspective 

of each participant, allowed them to share their experience.  This is not quantitative 

or conservative research, as I was looking for responses that indicate the breadth 

and scope of knowledge to support or contradict the questions and propositions 

being presented. It did not need to be comparative, as what was being sought was 
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'inside’ knowledge or that which the subject ‘knows’, because they have experienced 

doing it.

Strand III

The third strand of this research was the practical component. Where Strands I and II 

have a standard position in the research canon, Strand III draws its validity from the 

knowledge gained from experiencing the work by doing. Schippers and Flenady 

(2010) describe the act of doing not only differing from other discourses and “unlike 

the explicit knowledge of written discourse, [the] knowledge embedded in art practice 

may be tacit” ( Schippers and Flenady, 2010, p 84). Cox puts it: “... the act of creation 

itself is intrinsically an act of proving ...  [and] ... the event carries the results with this 

proving encoded within it ... proud but invisible” (Cox, 2009, preface to Coessens, 

Crispin & Douglas p. 8). The purpose and motivation for ‘doing’ however, stems  

from a different source of energy altogether, from an inner drive for 
clarity ... an inner need to understand the work in progress and its relations 
to context, and to articulate that understanding. ... The outcomes do not 
necessarily take the form of transferable knowledge that can be reliably 
applied on each occasion and in the same way (Coessens, et al, 2009, p. 
26). 

This strand consisted of two research projects: a workshop in Brisbane and 

Melbourne (Aug 2007) and a workshop with symposium in Melbourne (May 2010). 

The workshops were both associated with two public presentation/demonstrations 

which concluded these intensive periods.

 The Research Projects

1 Workshops

1. Melbourne & Brisbane 2006. 

An exploration of microphone input techniques, output and speaker placement and 

dsp using two similar but contrasting organs. The outcomes of this research are 

focused not so much toward the scientific measurement of how each organ 

responded, and comparing the differences of microphone placement, but more to 

discover what worked to create an optimal input of sound in the performance context. 

Lawrence Harvey’s involvement in the Melbourne workshop through the Spatial 

Information Architecture Laboratories (SIAL) Sound Studios ( http://

sound.sial.rmit.edu.au/) meant that the knowledge gained was adopted in the 
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preparation of Eight Panels (2007) which was performed at the Melbourne Town Hall 

in October 2007. 

2.  Melbourne 2010.  (See programme notes - Appendix 7)

In the context of an exploration of compositions for pipe organ and realtime dsp, the 

week’s activity comprised a workshop, public presentation and symposium that 

focused on newly developing sets of performative techniques, and the associated 

practical requirements for performance. Works presented at this were:

Dialogo sopra i due sistemi René Uijlenhoet (2003 rev 2007) for organ and 
quadraphonic live electronics (SuperCollider);

Vanitas (2005) Steve Everett for organ and live electronics (Kyma);

Symétrie Intégrante (2007) Andrián Pertout for flutes, organ and quadraphonic 
live electronics;

Eight Panels (2007) Lawrence Harvey for organ, live electronics and sound 
diffusion system (Max/MSP). 

Preparation processes – both musical and performative – that allowed this 

performance to come to fruition were documented. The methodology for this 

research/rehearsal project was based on the circular ‘...conceive, act, reflect, and 

proceed’ model defined by Dick (2000) but validated by the artistic practice as 

research as defined by Schippers and Flenady (2010), or Malterud (2010).

3. Symposium held at the SIAL Studios in RMIT University, Melbourne. (See 

Appendix 7 and 7.1)

Participants of the second workshop discuss the performance and other outcomes 

from the perspective of composers, technologists and instrumentalists.

2 Performance demonstrations

1. Brisbane Aug 2009. Demonstration of the organ as an avant-garde instrument. 

Programme selected to given criteria to demonstrate and perform music from 

1400 - 1969; music which has impacted other music.  The discussion of this 

selection forms the basis of Section 2 of the submission.
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2. Toorak May 2010. Demonstration of the outcomes of a workshop 

demonstrating the performance of organ and realtime dsp. There were four 

works explored, of which three were demonstrated in presentation.

3 Performances

 Hutes Melbourne Town Hall Organ Project (July 2007)

"Auditory City" Music for organ and spatialisation (October 2007)

 Organs of the Ballarat Goldfields Recital (January 2010)

Having selected the four major works for organ and realtime dsp, a process was 

initiated to prepare, rehearse, present and evaluate the total experience. This formed 

the core of the second major research project, held in Melbourne in May 2010. In this 

process, as each work was studied, notes learned and technology explored, it 

became evident that there were elements common to all works. Significantly, each 

work additionally offered unique issues and foci that provided insights, 

understandings and new practices in the research context, and could be triangulated 

within the overall research project in hand and, by extrapolation, show validity 

beyond this research. In section 3, each of the four chapters dealing with the 

individual works, has a common structure: introduction and background, the structure 

of the composition, the technology, performance questions and a conclusion. 

Additionally, each work is mapped according to Leigh Landy's matrix as an objective 

method of evaluating and understanding the musical characteristics and 

'accessibility’ of each work. The chapters are ordered by the chronological date of the 

composition of works being explored, and the foci of each chapter provided by the 

works are (in order of their appearance): Chapter 7 – issues in performance; Chapter 

8 – opportunities in performance; Chapter 9 – organ and other instruments with 

realtime electronics; and Chapter 10 – negotiating with technologists in an 

improvisatory context.

 

The content and preparation of this section (Section 3) became an opportunity to 

draw together all the threads of performances, repertoire and learned techniques 

from the workshops and other interactions. At the conclusion of this workshop, 

presentation and symposium, it was felt that answers to the research questions 

posed in Chapter 1 were becoming apparent.
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The commissioning of two new works created important content for this research. 

Collaborative research methodology between the researcher and composer occurred 

in the preparation of works Symétrie Intégrante (2006) by Andrian Pertout, and  Eight 

Panels (2007) by Lawrence Harvey; both works are the result of co-commissions by 

Jean Penny, The City of Melbourne and myself for notated new works that utilize and 

demonstrate evolving and extant techniques. Notated scores which include the organ 

score and details of the electronics are included as attachments to this study. 
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Section 2

Chapter 3 History of the pipe organ at the forefront of innovation 

Introduction

 

The pipe organ is consistently represented in the development of notated Western 

music from about 1400 – the time of the Codex Faenza  (Wollenberg, 1989) until the 

present. In this chapter I will explore the organ repertoire from then until the organ 

works of Ligeti, focussing particularly on Volumina (1960). The criteria for selection of 

works in this chapter is that they exhibit characteristics that allow them to be defined 

as avant-garde (see below and Chapter 1).  The rationale for reaching this definition 

has been supported by the opinions from several organist/scholars including Verkade 

and Ericsson who’s comments are cited. Some of the works identified here inspired 

the program of a recital given at the Queensland Conservatorium in 2008, which 

presented this argument in a musical form. Others were suggested by Verkade and 

Ericsson as an outcome of their personal consideration of this proposition in late 

2009. The recital was video recorded and is presented in the accompanying dvd. The 

printed programme (Appendix 7), of the recital surveys each piece being performed. 

The proposition being argued here is that composers who have incorporated realtime 

dsp into their organ music in the last fifteen years are the latest in a long avant-garde 

continuum. In selecting pieces from this long history, consideration is given to the 

position each piece of music holds in relation to other music composed at the same 

time. These works all contain a musical aspect or technology that acts as a precursor 

or originator that can be identified in subsequent works (especially where it can be 

observed in other musical genres). 

In Western Art Music there are a number of eras which have a specific instrument 

associated with the composers and compositions of the time – for example the piano 

in nineteenth century Europe and America. The pipe organ has always been present 

in experimental music. Those periods when the organ is more frequently 

represented, being an instrument of choice as a vehicle for musical ‘avant-garde’ 

expression or 'musical imagining' (Ericsson, 2009, interview with Andrew Blackburn – 

see video 2 below),  parallel those moments in history when it underwent significant 

technological development. For this reason, the survey of works is accompanied by 
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an explanation of the development of the organ and organ building.  A comparative 

table of the works included in this survey, and the contemporaneous developments in 

organ building is provided. 

Table 1.

A Definition of Avant-Garde

Before proceeding to examine the selected works in detail, defining basic terminology 

is important. The definition of avant-garde adopted for this research is:

Music that is investigative, experimenting with new techniques, 

permanently moving forward, and inseparable from the idea of progress. 

Avant-Garde musical compositions that encompass this concept reach 

beyond the musical language and techniques of that which has already 
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been seen or heard. By definition, avant-garde music is always at the 

forefront of musical progress. 

This definition warrants closer examination to provide the rationale for including the 

specific works that have been chosen as exemplars.

Avant-garde, is a term taken from the French which originally applied to the foremost 

part of an army, or vanguard, and was used in this sense in English from the 15th to 

19th century. However, since the early 20th century (Daily Telegraph, 1 July 1910) it 

has been used to describe contemporary pioneers or innovators in any of the arts 

and also signifies work which challenges accepted standards (Osborne, 2001). In 

fact the word has a mixed history, having had several other uses: political, then 

literary – originally applied to a group of writers in mid-eighteenth century France who 

mixed political and artistic radicalism; then extended in the last quarter of the 

eighteenth century to writers without political inclinations who, in pursuit of the logic 

of their own autonomy – and finding themselves increasingly disconnected from the 

established institutions of art:

responded by insisting that only they could be the proper arbiters of what 
art could, or should, be, concluding that it should be more like a science: 
investigative, experimental, permanently moving forward; not a servant to 
the market but an independent actor pursuing the logic of its own 
necessity. As a movement towards the liberation of form this avant-garde, 
though culturally embattled, remained – in general – socially disengaged 
(Cutler, 2006, para. 7).  

Amongst many contemporary composers working over the last 20 years or so – 

some of whom are aligned to the so-called ‘avant-garde school’ of composers – a 

range of views of what it means to be an avant-garde composer are evident. The 

range of these views also sheds light on, and supports, the definition of avant-garde 

given above: that there are aspects of a technique or idea first exhibited or 

demonstrated in a composers’ oeuvre which are new and not previously seen or 

known.  John Cage observed: 

I’m searching for what the next step is in any field. What next step is 
implied…we must be open if we’re interested, as I am and still am, in what 
is called the avant-garde. We must all remain open to what seems to be 
necessary, not to us as persons but to us as members of the musical 
society (Duckworth, 1999,  p. 28). 
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Cage is expressing the concept that avant-garde music differs from experimental in 

that it is linear – one step leads to another, which leads to another. This is an 

historically important notion for this research. The organ has a long linear history of 

works that may be categorized (using this understanding) as avant-garde, particularly 

as these works have techniques that appear in later works. The quantity of such 

works written in different eras varies, and I would suggest relates in part to 

technological developments in the instrument itself. In the twentieth century this 

‘concept’ term changed (at first in art and later in the 1950`s in music) through 

various historical movements. In visual art, these include Constructivism, Italian 

Futurism and Dada, all working together to create the role of art as a driver in 

the “construction of a new world...the art which claimed to be real art, the 

revolutionary art that would relegate yesterday’s revolutionaries either to the museum 

or the dustbin” (Cutler, 2006, para. 7). Positioning music at the forefront of progress 

is important for the assertion made here that there is a history of avant-garde music 

for the organ which, though belonging to different eras, has similar characteristics of 

progress and progression. 

Such became the image of the phantom restless phalanx of the twentieth 
century avant-garde: always on the move, always locked into the new, 
always a step ahead. Deep in this model is an unquestioned teleology - a 
confident acceptance of direction and future. Avant-Garde is a concept 
inseparable from the idea of progress (Cutler, 2006, para. 8).

One of the problems which needs addressing is how to reconcile the ‘historic avant-

garde’ of both art and particularly music. Cutler points out that: [visual] "...art is a self-

reflexive, autonomous, discourse, answerable ultimately only to itself. 

But autonomy tends to separation. And if art wants separation it ...must 
expect incomprehension. If it really wants to be reunited with life, it would 
have to accept that it would cease to be 'art.' To be free, as art, it must 
accept its alienation; to be free of art, it must dissolve itself and learn to 
serve. But whom? And how (Cutler, 2006, para. 8)?

In 1913, Marcel Duchamp posed the question, ‘can one make art that is not art?’ 

Later his submission, ‘Fountain’ – a commercially mass-produced urinal bought in a 

shop – was rejected by the Society of Independent Artists in New York, specifically on 

the grounds that it was not art; it was not exhibited. Greenberg (quoted in Goldsmith) 

writes that the “... most important function of the avant-garde in [visual] art was not to 
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‘experiment’ but to find a path along which it would be possible to keep culture 

moving” (Goldsmith, 1983 p. 199). Cage poses a similar question to Duchamp with 

4’33” and so this notion of the meaninglessness of art is given an equivalent 

manifestation in music. Goldsmith observes that  “Pushed to its most radical 

implication, Duchamp’s experiment [La Fontaine] abolishes the line between art and 

anything else ... All objects become works of art” (Goldsmith, 1983 p. 199) As Cutler 

asks: "In its very quiet way, 4'33" [Cage] represents nothing less than an attempt to 

dissolve the category of music. It asks of music, as the readymade asks of art: if this 

is music, then what is not" (Cutler, 2006, para. 29)?

A more recent view of the avant-garde, expressed by Laurie Anderson, suggests that 

her perspective of the musical avant-garde conflicts with the accepted art definition 

that linear progress was non-existent and forwards or backwards are the same thing 

– it just depends on which way you are facing. Anderson promulgates : 

the whole aegis of the avant-garde is to say ‘We in the avant-garde’ know 
things that you out there don’t, and you’re not going to find out because 
we’re never going to tell you! … And it has to be…to continue to be an 
environment for people to invent and go beyond what is on the airwaves…
So the avant-garde has an obligation to be very closed”(Duckworth, 1999, 
p. 383). 

The view that avant-garde music is not easily accessible is not new. In 1964, writing 

to a clergyman who wished to renew the Catholic liturgy, Olivier Messiaen indicates 

his perception of his own music as closed or elite: "..I understand completely your 

desire to renew the liturgy and your horror of recent hymns — which I share! 

Unfortunately, I believe my music to be much too complex to be of any use to you: it 

can only be played on the piano, on the organ, and above all by an orchestra, and is 

intended only for an initiated elite" (quoted in Hill & Simoene, 2005, p. 72). Both 

Messiaen and Anderson’s views appear to support the notion of an historically 

separate yet linear musical avant-garde – a view that distinguishes it from the 

eponymous art movement.

Using the parameters of Cutler, Anderson, Cage and Messiaen, we may begin to 

define the avant-garde in music in a manner that allows the periodic and long-term 

historical perspective aligned to the aims of this study: to trace music for the pipe 

organ across seven centuries and see it as a vehicle for the concept of the avant-
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garde, ‘inseparable from the idea of progress’ – investigative, experimental and 

permanently moving forward; a work or composition for the pipe organ, which is 

progressive, extending the musical language and techniques of its era. A given 

composition viewed in relation to other compositions of the same era demonstrates 

techniques or characteristics that may be observed that are new and not previously 

seen in music to that time, and are to be found in later compositions.  The teleology 

noted by Cutler is thus embedded, to position a considered work in time, location and 

culture and embracing the concept of linear musical development; considering the 

most recent iteration of a style and, in the words of Cage, looking for the 'next step'. 

Using this understanding, we can survey the repertoire of the pipe organ across the 

ages, selecting from it works that have influenced Western Art Music from about 

1400 till today. In viewing this exploration from the early twenty-first century, it is 

intended to provide a context for and an understanding of the place of repertoire for 

organ and realtime dsp. By considering the whole of the organ repertoire from this 

stance,  it offers a background that 

across these various disciplines, ... [gives] people freedom and tools to 
explore that freedom - that seems to be one thing that being quote- avant-
garde - unquote- is about today. ...  But certainly, at the turn of the 21st 
century, I find that to be an extremely valid and relevant and challenging 
place to be. It seems to me urgent work that needs doing (Burt, 2002, 
para. 31).

Pre-Twentieth Century ‘Avant-Garde’ Organ Music
The works discussed in this section fulfill the avant-garde condition that new 

techniques are demonstrated and these are then seen in later compositions. 
The selection of works of this pre-twentieth century period is intentionally limited by 

the scope of this study, but they provide evidence of a correlation of the organ as the 
vehicle for new (avant-garde) musical expression. It is a history that is rich with 

composers, organists and builders who have approached their instrument and art 

from that deep looking at things, and that not accepting things the way 
they are, they come up with some sort of work which on its surface, may 
be noisy or pretty or whatever, but which comes from a deeply considered 
investigation of both society and their place in it, what their art is, what 
they want to do with it, or maybe something they just really need to do, 
and they don't even know why (Burt, 2002, para. 11).
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Implicit in Burt’s commentary is an implicit reflection concerning what is, and what 

might be similar to that embedded in  Artistic Practice as Research which underpins 

the validation of this study. It also validates a point which recurs throughout this 

study, that the performance of any work for organ requires an understanding of the 

organ for which it was composed, and the period and region where the composer 

was working at the time. 

Although the list of works could be extended into a very large catalogue of pieces, 

the selections here are sufficient to establish an understanding of the pipe organ 

repertoire from an avant-garde perspective. In making the avant-garde assertion for 

the organ’s repertoire, some debate was anticipated as inevitable, but as I 

interviewed several practitioners, including Gary Verkade and Hans-Ola Ericsson, 

their nominations of relevant works included a significant duplication of works and 

composers to that included here. This agreement with several additions gives me 

confidence that the range is sufficiently representative and comprehensive to draw 

supportable conclusions within the terms of reference.   

The history of the pipe organ dates back to pre-Roman times, but by about 1400 the 

keyboard was essentially in its modern form and a change from the ‘blockwerk’ of the 

Middle Ages organ to individual flue and reed stops had begun. The next important 

era in pipe organ development was between the early sixteenth century and late 

Baroque (circa 1750) when composition for the pipe organ was perhaps at its zenith, 

when organs, particularly in Protestant Northern Europe, became large multi 

divisioned with complex mathematical and musical relationships between the layout 

and specification of each division. As Ericsson (2009) (video 6) observes, composers 

have always worked in tandem with the organs and developments of contemporary 

builders, and music of composers such as Pachelbel, Buxtehude and Bach reflect 

this complexity. 

Playing the organ requires a good understanding of musical history – geographically 

and by era, the type of instrument the composer knew and similar. A good example of 

this is the J.S. Bach’s F Major Toccata (BWV 540) which includes two big pedal solos 

that require a pedalboard of extraordinary range. Both pedal solos require notes 

above the top of the usual pedal board range of his day, and the second pedal solo 

goes to a top F which is a fourth above almost every organ of his day. The question 

is: why? The answer is to do with one of his appointments and the organ that was 
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available. Additionally, as Hans-Ola Ericsson asked (Video 29): why did Bach write in 

keys (such as F major) that, on the mean-tone organs he had at his disposal, are 

largely unplayable. As Wolff and others make clear Bach was a practical 'gigging’ 

musician and made attempts to have the builder Silbermann adopt more congenial 

tunings. He was not really successful and the temperament of organs did not change 

until well after Bach’s death. Knowing this, and the range of the pedalboard usually 

played by Bach, influences how one plays. If playing the Toccata (BWV 540) the top 

notes are extraordinary and they must be played as such. There is a stretch and 

reach to play it, and thinking back to how Bach’s own audience must have reacted 

when it was played (there was an organ in Weimar which had this range), enriches 

the performer's awareness. A performance today gains from recreating a sense of 

this.

In music outside the church building up to the early twentieth century the organ also 

had a significant role, providing secular music in a range of contexts, from the 

accompaniment of dancing in the sixteenth century, town hall concerts and civic 

occasions in the nineteenth century to providing background music to silent movies 

between about 1900 to the 1930's. In England during the English Commonwealth 

(1649 - 1660), although pipe organs were silenced in the churches and liturgy by the 

Puritans, their leader Oliver Cromwell owned an instrument and employed the 

services of an organist (John Hingston) for private performance. Hingston also taught 

Cromwell’s daughters (Scholes, 1969, p. 5).  Scholes further notes that Cromwell 

specially delighted in the performance of Richard Deering’s Latin Motets 

accompanied by the organ (ibid, p.142).  Other significant secular organs include the 

Compenius organ with its original location in the court of Braunsschweig-Lüneburg 

Germany, and (of equal significance) the use of the organ in the operas of 

Monteverdi (Vogel, in Snyder (ed),  2000, p. 48). In eighteenth century England, 

Georg Handel incorporated the organ as a continuo instrument in his oratorios. He 

also wrote several sets of organ concerti (Op. 4 & Op. 6) for performance during the 

intervals at theatrical performances (Hogwood, 1984, p. 126). In more recent eras, 

the pipe organ has had a continuing, though less common role in opera through its 

use in, for example, Pietro Mascagni’s Cavalieri Rusticana (1890) – underpinning the 

orchestration of the well-known and popular Intermezzo, and the ‘Albinoni Adagio in g 

minor’ by Remo Giazotto (1910 - 1998). It continued in the 1930s cinema when 

Wurlitzer and other companies developed a theatre-organ, again taking the 
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instrument in new directions and paving the way for the timbral development of the 

Hammond draw bar organ and the later work of American Minimalist composers 

Steve Reich and Phillip Glass for the electric organ (Blackford, 2005, para. 6). 

Over the period 1400 - 1600, national and regional organs developed individual 

character, musical style and design. Whilst it is beyond the scope of this research to 

explore and compare the different styles of organ that developed in each region, 

some general but brief observations as they pertain to the arguments being 

advanced are relevant. The layout, disposition and positioning of the organ in a 

building becomes distinctively individual with small sweet toned instruments of Italy 

and England built on to screens in the centre of a long nave, contrasting with the 

colourful and ‘synthetic’ possibilities of the French and Spanish organ builders. The 

organs in these places were nearly always placed in a balcony at the rear of the 

building speaking directly to the full length of a church.  The highly stylised chorus-

based and architectural masterpieces of the German Schools, are exemplified by Arp 

Schnitger in the north and Gottfried Silbermann in the Centre and South.  As Wolff 

postulates:

We must keep in mind that the organ represented one of the most 
complicated.... machines" in existence from the sixteenth through the 
eighteenth centuries. The sound producing miracle behind an ornamental 
and symmetrical facade... embodied the science of mechanical 
engineering, physics (acoustics), chemistry (metallurgy), and mathematics 
as well as architecture and the handicrafts of carpentry and plumbing 
(Wolff, 2000, p. 142).

Large multi-division organ with independent pedals belong substantially to the 

Lutheran north of Europe, while in England, Spain and Italy organs were smaller 

(rarely more than 2 manuals) with minimal pedals and simpler choruses. Following 

the creations of Schnitger and Silbermann in Germany or Cliquot in France, pipe 

organ construction and design did not fundamentally change until the advent of the 

Industrial Revolution.

Technologically, the most significant developments of the pipe organ (during the 

period under discussion) may be summarized thus: Until the end of the 15th century, 

large organs consisted of a large and undivided Principal chorus with all the pitches 

of the harmonic series sounding simultaneously (Owen, 1997, p. 4). Over the 

succeeding decades this ‘Blockwerk’ was broken up into individual pitches or stops – 
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beginning with the separation of the 8’ stop to allow for quiet registration. In Germany, 

the technology reached its zenith in the late seventeenth and eighteenth centuries in 

instruments built by Arp Schnitger and Gottfried Silbermann.  Instruments made by 

these builders have the hallmarks of an “acoustic synthesizer” and, as Wolff notes, 

combine many sciences – architecture, crafts and aesthetics – to be the most 

complex "machines" of their age. 

From our contemporary position we may usefully view the art of registration and 

selection of stops of the pipe organ through the prism of the art of additive synthesis 

– combining combinations of fundamental tones with various partials. The modernist 

composers’ concern with timbre and texture over melody and harmony is reflected in 

music for the organ in the twentieth century. It will be asserted that composers such 

as Messiaen, Hambraeus and Ligeti changed the sounds associated with the pipe 

organ using different registration and performance techniques. This change has its 

origins in the design and building of organs in the seventeenth century – a process 

that is charted over the following three hundred years.  At about this time (1600 - 

1700) many combinations of stops were being standardized; for example the ‘organo 

plenum’ in North Germany, its equivalent ‘Full Organ’ in England or the ‘cornet 

separé’  or ‘Grand Choeur’  in France. Such descriptors or directions suggest a 

specific sound combination recognizable to an organist, whose timbral qualities are 

used to inform their selection of stops for a specific work on a specific instrument. It is 

therefore arguable that the pipe organ is a crowning technological achievement of the 

seventeenth and early eighteenth centuries – for its mechanical complexity, aural 

sophistication, mathematical imperative, architectural and (above all) musical 

expression. The works that are described in the following section all occur in parallel 

with these changes

Chronologically, the earliest piece in this survey is a collection of works titled Codex 

Faenza, compiled circa 1400, which is one of the first known examples of liturgical 

organ music. It is also amongst the earliest music composed specifically for the 

organ. Within these is an organ mass, whose contents include settings of the Kyrie 

and Gloria in an identifiably idiomatic keyboard style. It is the progenitor of all the 

organ masses that follow throughout the Renaissance, Baroque and 

later (Wollenberg, 1989, p. 2). It forms a useful starting point for this selection of 

‘avant-garde’ organ music, providing documentation of the role of the organ in the 
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church, how the organ was being incorporated in the liturgies with actual 

compositions.  With this piece of primary evidence the avant-garde role of the organ 

becomes actual – no longer just something recorded by writers, or as a footnote in 

other historical documents.

Although there is evidence of the widespread use of the organ in secular contexts, 

the association with the church, cathedral and similar sacred and civic spaces, it is of 

no surprise that amongst of the earliest known music specifically for organ,  music for 

the liturgy is prominent. The music of the Codex Faenza includes both sacred and 

secular compositions. The sacred works suggest that the  'Organ Mass" format 

was well developed by about 1400. Whilst there have been discussions about the 

intended instrumentation (Plamenac, 1951 and Erbelin and McGee, 1992) there is 

little doubt that the organ was an intended medium, even though other instrumental 

combinations are possible. The Kyries  and Glorias alternate between duple and 

compound time. They are in a virtuosic and idiomatic keyboard style with a free-

ranging and running passages and hocketing (repeated notes) that are indicative of 

an advanced keyboard style (see Figure 4 below).

Figure 4 Codex Faenza (c 1400)   Christe Elison II  B 16 - 24

The development of specific organ compositions, the chorale prelude of Lutheran 

liturgy, the organ masses of seventeenth century France and the trumpet voluntary 

all have their genesis in specific periods when the  organ itself was growing and 

reaching new levels of technological, musical, performative and even architectural 

sophistication. The organist and scholar Gary Verkade considers a two movement 

work Ascendo ad Patrem Meum by Schlick, highly significant (video 5).  The first 
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movement has 2 voices, and the second 10, with four independent voices in the 

pedal. Ascendo ad Patrem Meum provides clear evidence of a developing 

sophistication of technique (Figure 5).

Figure 5 Schlick  Ascendo ad Patrem  II B1 - 6.

Conrad Paumann’s (c1410-1473)  Fundamentum organisandi (1452) contains a 

number of examples based on German folk songs (Davidson & Apel, 1946, p. 224) 

which also pre-date another significant work by Arnold Schlick  – Maria Zart (1512). 

The original tune is a German devotional hymn, and this origin impacts the musical 

style of the work. It is more ‘tuneful and folk-like than the chant of plainsong’ (ibid, 

Number 226) and predicts the style of the Lutheran Chorale which came into being 

some decades after Schlick’s opus. What makes Maria Zart ‘avant-garde’ is the 

manner of treatment of the folk tune – not in older ‘cantus firmus style’ with sustained 

long notes. It is freely ornamented in the soprano part, and supported by a pair of 

contrapuntal lines that operate in ‘vormitation’ – imitating the principal motive of a line 

prior to its full statement in the melodic line. Maria Zart pre-dates all the settings of 

Chorale Preludes that use ‘vormitation’ also anticipating a very common technique 

which may be observed in chorales, for example, Pachelbel’s  Zur Zeit der 

Verfolgung (Pachelbel, p. 44)  or JS Bach’s  Schmücke dich, O liebe Seele 

BWV654. Other ‘avant-garde’ works from the early seventeenth century include 

Frescobaldi’s works Aria detta la Frecobalda (1615): a set of variations on a tune by 

the composer and a very early dance-suite with its use of dance forms, and Capriccio 

Pastorale - a Christmas pastorale work which features long pedal points and the 

lilting triple rhythms, all archetypical of this form. The  Capriccio Pastorale is a 

musical style which reaches an apotheosis in the  ‘Pastorale’ movement in ‘Messiah’ 

– Handel (1742). ( Appendix 7 - programme of ‘organ as an avant-garde instrument )
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Later development of the organ

In spite of bifurcations of national styles and manifestations, the pipe organ remains 

much the same technologically until the middle of the nineteenth century when 

builders such as Cavaille-Coll in France, Henry Willis in London and Eberhard 

Walcker and Edmund Schulze in Germany all introduced innovations and 

developments made possible by the developments of the Industrial Revolution. 

Paralleling the pride and confidence in science and technology typical of the 

Industrial Revolution, organ builders began incorporating the new innovations and 

inventions in their instruments. Increasingly large instruments, aided by mechanical 

key assistance (Barker Lever, Pneumatic Action and Electro-Pneumatic action) and a 

fundamental change of disposition and design led to instruments with quite different 

design characteristics to the organs of the eighteenth century, with  greater reliance 

on colourist and individual solo stops. The technological changes within the 

instrument allowed composers a new range of performative options that were quickly 

exploited in the music itself.

The discovery of electricity had a profound effect on the pipe organ both musically 

and technologically. The introduction of electric or electro-pneumatic actions meant 

that organs could become bigger and louder. Instead of being contained within a 

case with acoustic qualities, sections of the organ could now be placed all around a 

building, and all controlled from a single (large) console, and mechanical wind 

pumping became the norm. The effect of this was to radically change the inherent 

design and nature of the organ.

Organs of well over 100 stops on five or more keyboards had stops ranging down to 

64 feet (for example, the Sydney Town Hall organ built by William Hill & Sons 1890) 

and very high wind pressure (usually less than 90mm, although the solo reed stops in 

Sydney Town Hall are on 256mm) became common. Their role was to provide for the 

Sunday afternoon organ recital, which often included orchestral transcriptions and 

arrangements of works for other instruments and combinations. The organ’s very 

essence changed: balanced flue choruses with mixtures, mutations and chorus reeds 

on all sections of the organ were replaced with imitative solo stops and a greater 

reliance on foundational (eight-foot) stops. As a result, mutations were undervalued 

and became less common. Quite large instruments were built without any mutations 

or even stops above four-foot pitch. Divisions of the organ were enclosed in boxes 
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with venetian louvres on the front in an attempt to create expression through 

crescendo and diminuendo or similar musical subtleties. This contrasted strongly with 

the earlier ideal of the aurally and architecturally spatial instrument of the 

‘werkprinzip’ idealized in the Northern European organs of Schnitger and his 

contemporaries. Mechanical (water and electric) blowers did away with the need for a 

person or persons to pump wind to the organ, so access to the instrument for 

practice became simpler, allowing greater virtuosity of performance on pedal, 

manuals (mirroring that seen in piano technique) and stop management. Stop 

changing was simplified by means of pedals that changed a combination of stops on 

or off, initially mechanical, but soon electric or pneumatic. Sumner writes :

The beginning of the nineteenth century did not show any signs of a bright 
future for the organ in Europe and America... The fine work of Bach and 
his immediate pupils was latent, and for the time had been forgotten owing 
to an increasing interest in orchestral and other forms of music. The 
delights of opera and the orchestra confined the organ to the 
accompaniment and embellishment of the various forms of church service. 
The organ of the nineteenth century owes much to Mendelssöhn, because 
of his interest in the half-forgotten works of Bach, his own compositions 
which show a spontaneity which is unfortunately lacking in most original 
works for the organ and for his own organ playing at public concerts in 
Germany and England.... 
[in France] in the earlier years of the nineteenth century... the Revolution 
and later military achievements of Napoleon were remembered in 
churches with the organic imitations of thunder and canon... at the Church 
of St German l’Auxerrois in Paris where Boëly (1785 - 1858) introduced a 
few of the works of Bach, but for his pains he soon lost his post, as the 
result of an ‘economy cut’ (Sumner, 1973, pp. 219 - 220).

In his thesis on extended keyboard techniques, Vaes places considerable emphasis 

on the thunder and cannon effects mentioned by Sumner. The thunder effects on the 

organ were achieved by playing low clusters on the pedal or lower keyboard.

The cluster remains a programmatical device until the early 20th century, 
when it is liberated to function musically independent ... [in the nineteenth 
century it] continues its powerful Judex crederis tradition with advanced 
developments in moving and accessory-operated clusters, and is joined by 
a new but related genre: the idyll interrupted by a storm (Vaes, 2009, p. 
980).

Matters improved somewhat in the latter part of the nineteenth century throughout 

Europe with the development of a ‘symphonic’ French organ, as exemplified in the 
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instruments of Cavaillé-Coll,2 as well as the mechanical, pedal board and other 

developments of Henry Willis in England and Edmund Schulze in Germany. These 

builders, taking inspiration from (and in competition with) each others’ work, created a 

romantic style of instrument  that became characteristic across much of Europe by 

the start of the twentieth century. The questioning of all things and the rise of 

scientific enquiry, reduced the role of the church in the life of the wider populace and 

this gave the organ a comparatively conservative function / status. It was seen as a 

church hymn-machine, or a one-player orchestra in a major civic building. For 

example, the opening concert for the Hill and Sons organ in the Melbourne Town Hall 

in 1879, includes only transcriptions of popular orchestral compositions and operatic 

selections. (see Figure 6)

Although the organ had, in many places 

been pushed to the periphery of musical 

developments, significant composers still 

had an interest in the instrument, using it 

for music that is at the very front of 

musical progress. The mechanical and 

other innovations also created the 

possibility for musical innovation by a 

radical composer. Such a composer was 

Franz Liszt (1811-1886), who used the 

organ as the vehicle for his first instance 

of octatonic tonal organization – evident 

in  the extreme chromaticism of one 

section of the Fantasia on 

B.A.C.H (1855). This is achieved in 

several places throughout the work, but 

illustrated here through a long series of unresolved diminished seventh chords with 

the BACH theme repeated in a rising sequence.

Figure 6 Melbourne Town Hall Organ Opening 
Programme
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By these means, Liszt arrives at an octatonic tonality which is, in his later works, well 

documented. In arriving in this musical state, Fantasia on BACH is the earliest 

instance of the prerequisites espoused by Berry, what he call the ‘how’:

...two questions must be answered positively. First, does it occur in a 
statistically significant manner? That is, does it permeate much of the 
composition (or at least much of a given passage), or instead is it confined to 
isolated and brief passages? Second, is the octatonic's employment structurally 
significant? That is, does it inform much of the composition's pitch class design, 
or rather is it used more superficially (Berry, 2004, p. 235)?

So, considering the Fantasia  from this perspective, let us consider it in light of the 

questions posed by Berry.

1. Does it occur in a statistically significant manner?

Octatonic tonality is prevalent to a greater or lesser extent throughout the whole 

work. The example given above is a longer section that avoids a sense of tonality by 

avoiding the resolution of the sequence of diminished chords. Other sections of 

octatonic tonality include the fugal theme itself, and subsequent fugal exposition.

2. Is the octatonic's employment structurally significant? That is, does it inform much 

of the composition's pitch class design?

Figure 7
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 Again here the answer is most definitely affirmative. The work is based on the notes 

of Bach's name – B-A-C-H (or with Anglo American note nomenclature B flat-A-C-B 

natural) – two falling semitones with a rising minor third between the pairs. Liszt 

makes no attempt to provide a tonal centre, rather he begins by presenting the theme 

as a single melodic line (something which occurs several times throughout the piece) 

over and over, which builds to a diminished seventh chord. The theme is nearly 

always harmonized with seventh chords which simply move in step with the theme 

itself. The musical content of the example above has its genesis in the opening 

flourish. The fugue theme is in two parts – four crotchets BACH but transposed down 

a major third – and the second part quaver movement, also based on the falling 

semitones but with a tritone between (see Figure 8 below).

The organ for which Liszt composed Fantasia on B.A.C.H was built at Merseberg 

Cathedral by Friedrich Ladegast and opened in 1855. It was renowned as soon as it 

was constructed and, in addition to inspiring several major organ works by Liszt, it 

also inspired his student Julius Reubke (1834 - 1858) who wrote the programatic 

Sonata on Psalm 94 – the organ repertoire's equivalent of the Liszt Piano Sonata. 

The organ had 81 stops spread over 4 keyboards and pedals. It had a pneumatic (air 

driven) key action and various registration aids (Sumner, 1973, p. 486). The score of 

the Sonata on Psalm 94 contains registration directions, based on this organ. 

Figure 8  Liszt Fantasia on B.A.C.H - fugue (opening)
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Composers such as Liszt and Max Reger (1873 - 1916) continued to use the pipe 

organ as a vehicle to push the tonal (and timbral) boundaries in Germany in the 

second half of the nineteenth century, which lead on to the timbral developments and 

changes of the twentieth century.

Reger extended octatonic tonality in his ‘Introductions’ composed between 1895 and 

1899.  Harrison (2004) argues that Reger creates a form of atonality through the use 

of extreme chromaticism which is a part of his (Reger’s) musical language. Equally 

importantly for this research, the registration, based around quiet sixteen-foot and 

thirty-two foot pitches, is timbre of the organ which:

on timbral grounds alone, [ensures] there is hardly any tonality operating in 
measures 5 - 6 to measure 10. ...Tonality is maintained through a notational 
fiction... but notation aside, the actual sonic effect is essentially low-frequency 
noise (Harrison, 2004, p. 668). 

Reger pushes tonality to its outer edges in the 1899 work Introduction und 

Passacaglia creating a “vague and indeterminate tonality ... at the edge of musical 

modernity at that time. The organ here is being used as the vehicle for a musical 

style that reached a conclusion in Schoenberg’s formalization and practice of pure 

and conscious atonality. (Harrison, 2004 p. 668).

At the same time in 

France, Charles 

Tournemire (1870 - 1939) 

was making radical 

changes in organ timbre 

in his works, inspired 

there by the Cavaillé-Coll 

organ in St Clothilde, 

where he succeeded 

César Franck as organist. 

Verkade (2009) nominates Tournemire as a most significant composer linking the 

organ music of Franck with that of Messiaen, particularly inspiring the latter through 

his registration (See video 3 below). Tournemire’s L'orgue Mystique (1927 - 32)  

incorporates registration techniques that became closely identified with the organ 

music of Messiaen,   especially the use of a high pedal solo with quite low pitches on 

Figure 9 Tournemire LʼOrgue Mystique  Third Sunday of 
Advent II 
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the manuals. For example, in the suite for the Third Sunday of Advent, Movement II 

(Figure 9), the registration places all the sounds in a similar octave (with 16’ stops 

sounding an octave below written pitch, and 4’ stops an octave above) relying on the 

different physical location of the pipes of each division to aurally separate the sound. 

This is analysed in some detail a little later in relation to registration in Messiaen’s 

music.  

In addition to the example below from La Nativité, one of Messiaen’s earliest works, 

Le Banquet Céleste (1928), incorporates this timbral structure. This element of 

Tournemire's registration practice is very significant in the lineal development of 

works that culminate in the aesthetic and timbral quality of Ligeti's Volumina half a 

century later. 

Twentieth Century Developments

In the twentieth century, a number of musical threads which had been 

developing in parallel came together that challenged the way that organ music 

was understood to be, how it was performed and even what sound the organ 

was ‘expected’ to make. These individual threads are: the organ reform 

movement initiated in the 1930s’; the music of Tournemire, then Dupré and 

Messiaen; and the annual Darmstadt Music festival from the late 1940s’.   

Organ Reform Movement

On 5th June, 1930 an article by Fritz Heitmann appeared in Deutsche 

Tonküntstler-Zeitung which includes the following thoughts (referring to the 

sound of the organs of Arp Schnitger and Gottfried Silbermann and their 

contemporaries):

The tart freshness, the highly original quality of characteristic dispositions 
became a revelation to many. It was as if the phenomenon of organ sound 
had found its purest embodiment in those instruments long before our time 
and as if we had strayed all too far from its ideal expression...and as much 
as we wish to adhere to this organ ideal, we – organ builders and organ 
performers – must try to direct this fountain of youth into our time and use 
it creatively for contemporary tasks. . .
But there is strong interest, and musicians of our time have responded to 
the true quality of the organ much more readily than the romantics who 
composed organ music (Heitmann, Tr. Mann, cited in Snyder (ed)., 2000, 
p.  263).
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This call was given practical expression in the organs built by the Danish organ 

building firm Marcussen.  No better example of an instrument incorporating the 

principals of the “Organ Reform Movement’ exists than the 1949 organ in the Oscar 

Church, Stockholm, built by this firm and designed on the Werkprinzip “with each of 

its divisions clearly separated both spatially and sonically” (ed Snyder p 267). This 

organ is ideally suited to the performance of baroque organ music as well as music of 

the ‘avant-garde’. Bengt Hambraeus was a pupil of the Oscar Church organist of the 

time (Alf Lindner) and later became a significant member of the Darmstadt group. 

This collaboration led to the growth of the new era of organ composition with its focus 

on clusters, extremes of timbre and registration as well as experimentation with new 

performance techniques.The new timbral explorations seen in Volumina could be 

considered a culmination of the developments from Reger, Tournemire, Messiaen 

and Hambraeus. When the performance techniques that are also such a feature of 

Volumina are also considered, the importance of this work becomes clear. Further, 

the sense of ‘scandal’ created by its first performance is perhaps indicative of the 

sense of musical introversion that prevailed amongst the majority of composers and 

organists. “In the long period between Reger’s death and the Radio Bremen Concert 

(4th May 1962), Messiaen’s organ works are almost the only ones that demonstrate 

close contact with contemporary advanced music” (Herchenröder, in Snyder (ed), 

2000, p. 306). 

Messiaen

The French organ music of the late nineteenth century and early twentieth century 

evolved into a major school of organ playing, with an individual language and 

tradition. Major composers of the very early twentieth century included Charles 

Tournemire, Charles-Marie Widor, Marcel Dupré and his students. This group was 

significant in French music, as the immediate musical predecessors, and in the case 

of Dupré, teachers and musical mentors of Olivier Messiaen and Jean Langlais. A 

consideration of Messiaen’s organ music composed between 1930 and 1952 (the 

date of Messiaen's last published organ compositions prior to the composition of 

Volumina) reveals that essential elements of Messiaen’s musical style of this period 

were influential in the music of the so-called “new era of organ 

composition” (Herchenröder, ed Snyder, 2000) heralded after the Radio Bremen 

Concert. Messiaen's music contains specific elements that were powerful stimulants 

to composers working to re-establish the organ as a “potentially avant-garde 

The Pipe Organ and Realtime Digital Signal Processing - Blackburn                                   p 57 of 256



instrument” (Toop, 1999, p. 90), including its: timbral qualities and highly individual 

forms of registration specified by Messiaen; rhythms (both added note and serialism); 

modes and various forms of pitch organization. Connections will be drawn that place 

Messiaen’s musical influence in a wider historical and musical perspective – an 

influence that continues to be seen in ‘avant-garde’ organ music of today.

From his earliest works, Messiaen developed new compositional techniques in his 

organ music. From the 1930’s, in such works as the cycle La Nativité du Seigneur  

(1935), Messiaen adopted a form of serialism organising musical elements other than 

pitch. From his own research and analysis of rhythmic structures in the works of 

Stravinsky as well as Greek and Hindu music, Messiaen developed a serial 

technique of adding small note values to larger ones, creating highly complex 

rhythmic proportions. Messiaen described the technique and philosophical rationale 

for some of the most developed of this serialism in discussion with Claude Samuel: 

As for my Livre d’orgue (1951), it’s important for its rhythmic sophistication 
and conception of durations. In the last piece of Livre d’orgue, “Soixante-
quatre durées,” I’ve tried to make the listener grasp some extremely long 
note values whose differences are exceedingly minute. This is very difficult 
for a human being to appreciate. We are average-sized creatures of 
medium height and, alas! of average thinking capacity....; we’re halfway 
between the microcosm and the macrocosm. So we perceive very long 
durations with difficulty...For example take a duration of sixty-three 32nd 
notes and a duration of sixty-four 32nd notes: both are very long and the 
difference between them is almost imperceptible...It was ... perilous to 
treat these durations in series with some regular rearrangement – going 
from the outer extremes to the centre, then combining them in retrograde 
canon and making their divisions audible (Messiaen, 1986, pp. 118-9).

The examples of structural and formalistic serialism identified in Messiaen’s works 

are  significant in later musical trends. Of equal importance is his freeing up and 

changes to registration practice (indicated by the composer’s registration instructions 

in his works) which encouraged others to push the boundaries of the timbral 

possibilities far beyond where they had previously been taken. Having received 

lessons from Marcel Dupré, Messiaen’s first (and only) organ appointment was as 

organist of the Trinité Church in Paris from 1930. All his  works were composed with 

the sound of the organ by Cavaillé-Coll of the Trinité in mind. 
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Figure 10

The registration specified is: Recit - gambe 8’ flute 4’ ; Positif prestant 4’, nazard 

22/3; Grand - bourdon 16’ Pedal flute 4’ coupled to Positif. The manual parts (Recit 

and Grand orgues)  sounding more or less as written, although Grand orgue – right 

hand – sounds one octave below written pitch as it is at sixteen-foot pitch. The pedal 

part has only one four foot stop of its own, most of the sound being drawn from the 

Positif to which it is coupled. These are not based on eight-foot pitch, rather at an 

octave, twelfth, fifteenth and seventeenth above the written note – effectively the 

same pitch as the keyboard parts. Each part is aurally clear due to the difference of 

timbre in each part and the location of the pipes of each division of the organ: there is 

no sense of crowding out of sounds, but rather sounds layered on top of one another.

Messiaen’s organ works between 1936 (La Nativité du Seigneur) and 1951 (Livre 

d’Orgue) are, like the organ in new music, both a carer of tradition and an innovator. 

His music unequivocally draws from the French Organ Symphonic school in its scale 

and style, but equally is innovative in its sound and musical language. His use of 

serial structures, rhythmic sophistication and timbre created an interest amongst 

composers of the post World War II who were experimenting with new sounds and 

technologies.  
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Figure 11 

Darmstadt

The Summer Festival held at Darmstadt was an annual event where radical 

composers came together to share ideas, and learn from each others’ music and 

technique. Messiaen attended between 1949 and 1953, contributing classes, ideas 

and performances and being influenced by the composers and ideas he 

encountered. This research is concerned with the influences passed on by Messiaen 

to others, rather than the reverse, and how this became important in the progression 

of avant-garde organ music.  

I have composed some combinative works. I did research, always doing 
my best not to damage the sound quality...a piece of music must be 
interesting, it must be beautiful to hear, and it must touch the listener... I 
was very annoyed over the absolutely excessive importance given to a 
short work of mine, only three pages long, Mode de valeurs et d’intensités, 
because it supposedly gave rise to the serial explosion in the area of 
attacks, durations, intensities, timbres — in short, all its musical 
parameters. Perhaps this piece was prophetic and historically important, 
but musically it’s next to nothing (Messiaen, 1994, p. 47). 

Here Messiaen notes musical elemental influences that were acknowledged by his 

immediate circle of composers and colleagues working in the Darmstadt collective in 

the early 1950s and a focus of their research and music.  One such colleague and 

student,  Bengt Hambraeus (1928 - 2000) developed Messiaen’s serialized textures 

of Livre d’orgue further in his series of pieces Doppelrohr II and Konstellationer 

(1958) for organ and organ sounds on tape. Hambraeus had been at the electronic 

music studios in Cologne a little earlier than Ligeti  and his pieces were known to 

Ligeti (Toop  p 89). These works are very important in the lineal development of the 
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organ as an avant-garde instrument, for they bridge the span and create a direct link 

between the so-called ‘experimental’ works of Messiaen and Volumina 

(Herchenröder, in Synder (ed),  pp. 306 - 311).

Although the musical language and gestures of Volumina differ to that of either 

Messiaen or Hambraeus, the changes to organ music demonstrated above provides 

Ligeti with antecedents for writing in the way that he does.  Volumina  and the Deux 

Études are considered in some detail in the next chapter. Ligeti's opus are an end 

point of several trends in organ music, yet, simultaneously they mark a new 

perception of the relevance of the timbre of the pipe organ in contemporary music, 

presenting a new imagining of what this might be. As will be seen in the chapters that 

follow, this was indeed fertile ground for exploration. 

Reflections

The history of the organ is musically and geographically complex, with differing 

designs, developments and use depending on location. This complexity continues 

today. The works discussed in this section were radical and influential in their time, 

and all influenced music in later periods. Without attempting to fully catalogue the 

entire body of work which may be considered ‘avant-garde’ by the definition given, 

the works which are included certainly support the basic tenet of this study that, at 

times in Western musical history the organ has been a medium of choice for avant-

garde music. Although composers such as Ligeti described the organ as being like 

“ ... a massive artificial leg” (Röhring, 1991, p. 6) they have worked with it to find a 

new voice that inspires others to explore the sonic potential of the instrument. In the 

last fifty years, new ways of performing have developed, initiated by Ligeti in 

Volumina, and sustained by others. Simultaneously, composers have extended the 

work begun by Bengt Hambraeus in Konstellationers, writing for organ with tape. 

Although it is the first piece of music for organ with tape, it is not strictly avant-garde 

in the terms of our definition, there having been a number of earlier works composed 

for other acoustic instruments and tape. Importantly the quasi-electronic timbre 

potential of the organ evident in Volumina generated further expansion of the 

repertoire in works by a number of composers including Kagel, Scelsi, Cage and 

Xenakis who all composed significant acoustic works for the organ through the 1960s 

and ‘70s.   
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Konstellationer is significant for the changes it brought to the accepted concept of 

organ timbre. Other works for organ and tape followed, including Kagel's Fantasia for 

organ and obbligati (1961-2), that developed this timbral and changing performance 

practice begun, and continued throughout the rest of his life, by Hambraeus 

(Herchenröder, 2002, p. 317). With the continuing development of recording 

technology and synthesizers, and the explorations by composers such as Warren 

Burt, Phillip Blackburn, Kenneth Gaburo and others, this process headed almost 

inexorably into the 1990s with a few pieces for pipe organ with whatever forms of 

electronics were available to the performers. Burt’s Justice, Equality and Beatings 

(1983) is prominent for the way that he combined a synthesizer (Yamaha DX7) with a 

number of instruments, including organ, using contrasting tunings to explore the 

impact of these in the room.  Examples of organ music with tape can be identified 

throughout the whole period from 1957 till the present. For some composers it has 

been a natural step to combine the now technically realizable realtime digital signal 

processing with the timbral potential of pipe organ as demonstrated by Ligeti. 

A personal friend of Warren Burt, Ron Nagorcka has been composing works for 

organ with tape or sampler since 1974, including the early Pentaphone I (1974) for 

organ, percussion, trumpets and tape, followed a few years later by St Anne meets 

Godzilla (1978) (organ and tape) and the later Tasmanian Toccata (1991) for organ, 

MIDI keyboard and didjeridu.  He has continued these explorations including 

Magpies back of Bach (2003) and the most recent, The Early Harmonic Explorations 

of Septimus Mean (2009) for pipe organ and MIDI keyboard. Nagorcka writes “... it 

does demonstrate many interesting possibilities ... I have found the lack of septimal 

intervals in equal temperament to be a considerable compositional limitation ...  This 

may be one solution which uses a traditional instrument and ancient 

tuning” (Nagorcka, 2009, p. 2). Nagorcka’s tape and sampled material is often based 

on samples of bird-songs, particularly those from the countryside of Tasmania where 

he now lives.This last work extends the musical and compositional technique of 

working with dual tuning systems begun by Burt.  A year after Magpies back of Bach, 

Bengt Hambraeus (on the other side of the world) composed his Triptyque pour 

orgue, avec MIDI (1994) with sounds generated from a MIDI keyboard 

(Herchenröder, 2002, p. 317). 
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Independently over the last decade, by incorporating realtime dsp into organ 

compositions, composers such as Koch, Uijlenhoet, Everett, Pertout and Harvey 

have extended the range of timbres and performance techniques for the instrument. 

This development and growth in the number of works being composed for organ and 

live electronics is no coincidence; they have become easier to stage and perform 

with viewed through the parallel history of progress and development in portable, 

cheap computing power along with sound synthesis applications such as Max/MSP 

and an ever increasing range of VST plug-ins.

In tracing the organ repertoire from 1400 to today, it is argued that, within the terms 

of 'avant-garde' used, the incorporation of realtime dsp into organ music belongs 

within this historical and lineal continuum. The characteristics of exclusivity and 

exclusion proposed by Anderson, Cutler, Messiaen and Cage as ".. we in the avant-

garde know things that you out there don't,.... and we're never going to tell 

you" (Anderson), as it's "... only for an initiated elite" (Messiaen), is met in both this 

survey and the recent music with live dsp. Above all, the change of approach and 

performance to the art of registration with its consequent impact of the potential of 

organ timbre is explored further in the next chapters, drawing nearer to the time when 

composers introduced live dsp to their organ compositions. The way of performing 

music until Volumina is well documented and the source of all the organ ‘traditions’ 

discussed so far. With Volumina this all changed, and the relationship of the organist 

to the music – physical, relational, creative and technical – changed with it. Many of 

the changes which apply in the performance of music for organ and realtime dsp are 

best understood by adopting a discourse that is inductive more than deductive. The 

significance of this change is profound on an organist like myself, taught in the 

French style with my teacher’s (Jean Langlais) emphasis on musical expression and 

freedom, but physical ‘stillness’ in performance. 

The many strands to the range of styles of organ composition, all operating 

simultaneously, have been noted. The pertinent of these are drawn together in the 

following chapters. The argument of a lineal development of composition moving 

towards organ and live dsp also continues in the subsequent chapters. These lead to 

a detailed discussion of repertoire for organ with live dsp, and the inner changes in 

the performance practice of the organist who undertakes to play it. The first of these 

adjustments which the organist must make is the most basic of all – a change in the 
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sound of the instrument and the expectations we have of what an organ can or 

should sound like.
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 Chapter 4 Ligeti's Volumina and Deux Études 

'The organ attracted my interest on the one hand because of its astonishing richness 
of hitherto unexplored tone colours and possibilities; on the other hand, in particular, 
because of its weaknesses –  its clumsiness, its stiffness and jerkiness. This 
instrument is like a massive artificial leg. It fascinated me to discover how one could 
learn to walk again with this mechanical limb.'  Ligeti (quoted by Röhring, 1991)

During the course of the twentieth century art music underwent a change from an 
aesthetic of expression to an expression of experience ... The significance of 
perception and the understanding of sound as an acoustic phenomenon changed 
musical practice in the second half of the last century. New modalities for the 
experience of sound such as interaction and immersion as well as the emergence of 
new forms of exhibition of sound in the context of sound art exemplify this 
transformation. Composition is no longer primarily a matter of bringing something to 
experience ... but rather of opening up opportunities for the experience of 
sound”  (Toro-Perez , 2010, p. 34)

Introduction

This chapter discusses the seminal position of Ligeti's organ works composed during 

the 1960s’, Volumina (1961-2; rev 1967) and the Deux Études: Harmonies and  

Continuum (1967-9), in the history of avant-garde organ music. The perspective 

taken towards these works in this research is that new imagining of possibilities 

encountered within them anticipates the new timbral range on pipe organ and 

realtime dsp of a few decades later. In his volume on the organ works of Ligeti, 

Herchenröder (1999) titles his chapter on Volumina  'An Imaginary 

Space' (Imaginärer Raum; p. 29).  This description is apt, suggesting the opening of 

new possibilities – performance, timbre and the way the work is perceived by its 

audience. Whilst there is a gap of several years between the composition of 

Volumina and the Deux Études, there are identifiable connections to the theoretical 

process and thought between the works, which can be linked to Ligeti's time at the 

Cologne Music Studios. These characteristics both justify the pre-eminent position of 

the works in the avant-garde organ repertoire, and give a theoretical basis to the new 

sounds which Ligeti draws from the pipe organ. For Ligeti, a very important event 

was his meeting of Bengt Hambraeus in the early 1950's, both at Darmstadt and 

Cologne.
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At the Cologne Studio, where Ligeti had arrived in 1957 (Toop, 1999, p. 51), 

distinction was made between 'stationary' sounds such as chords and 'non-

stationary' sounds which contain internal activity that may change in dimension or 

pitch (Ibid, p. 77). These neo-electronic sound characteristics are readily identifiable 

in his organ works, although in this instance Ligeti creates them in a purely acoustic 

medium. Following the timbral lead provided by Messiaen and Hambraeus, outlined 

in Chapter 3, this change to the timbre of the pipe organ, with the concomitant 

approach to composition and the performative techniques demanded by the manner 

of writing, makes Ligeti’s works so important in the general repertoire of the organ 

and integral to the subsequent development of organ with realtime dsp. 

Although playing clusters on the organ to imitate thunder and cannon had been a 

part of organ playing from composition of Balbastre and Corrette in the 1770s and 

was popular till the middle of the nineteenth century, the practice was largely gone 

from organ performance by the middle of the twentieth century. Performative 

techniques such as forearm or fist clusters on the manuals, wide white-note or 

chromatic clusters on the pedals or switching the blower motor off while still playing, 

were ‘re-introduced’ by Ligeti, and are the basis of the technique required to play 

Volumina. These techniques are counterintuitive to the norm of organ performance 

(Toop, 1999), but are not really new in the broader keyboard performance lexicon of 

works since 1945. Vaes suggests that Ligeti was unlikely to know of the eighteenth/

nineteenth century use of clusters on the organ (Vaes, 2009, p. 867), and their 

original inspiration more likely came from the prepared piano works by John Cage, 

David Tudor and others. Other immediate antecedents can be seen in the 

experimentation with sound, texture and musical structure by Hambraeus and Kagel. 

The very concept of what is music, or not, and in the example of Volumina, what 

organ music is, or what it is not, is challenged.

This chapter considers the importance of this corpus as seminal works in the 

development of organ music with live dsp. (For a detailed analysis of Volumina, see 

Herchenröder, 1999, pp. 29 - 79) 

  

Volumina – György Ligeti (1962-3 rev 1967)

The composition and radical timbral explorations of Volumina (Ligeti 1962) did not 

occur in a void, and Chapter 3 explores and describes its antecedents. The musical 
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elements that make Volumina and Deux Études so significant in the organ’s 

repertoire include the use of notation styles, texture of the music, the new 

performative techniques required, and an extension of the organ timbral 

developments of Messiaen. The sequence of development of this last element in 

Volumina is traceable from Messiaen's Livre d'Orgue (1951) on to the music of Bengt 

Hambraeus (Konstellationers 1, 2 & 3 of 1957) and to Volumina. The influence of 

these works (which are scored for organ and organ with tape) is highlighted in 

Chapter 3.

Ligeti initially worked on Volumina  in Vienna and then in Stockholm (1961) with input 

from Hambraeus and the organist Karl-Erik Welin (who gave the first performance 

of Volumina) (Toop, 1999, p. 88). As Wallner notes of Hambraeus’ music:

color plays a very important part ... one may notice this ... in such 
electronically transformed organ music as the series Konstellationer 
(1960-62) - No. 1 for organ only, No. 2 recorded for tape, No. 3 a 
combination of No. 2 and "natural" organ but based on No. 1. There are 
two points where Hambraeus's work differs radically from that of 
his predecessors: the passage of time is usually not marked by any 
pulse beat, and instead one can speak of a floating continuity; and the 
form is not laid out with traditionally well-marked divisions (Wallner, 
1965, p. 123).

In organ music this is new, and Ligeti takes the technique a step further in all his 

organ pieces, with the adoption of timbral technique categorizations which were 

current at the Cologne Electronic Music Studio, where the nature or quality of  a 

sound was categorized as either ‘stationary’ or ‘non-stationary.’ Each of the Études 

appear to focus on one of these sound categories, while Volumina incorporates both.  

Harmonies (Étude 1) is stationary and Coulée (Étude 2) is non-stationary. The 

creation of these sounds on the organ occurs in an acoustic domain. Hambraeus had 

been at the electronic music studios in Cologne a little earlier than Ligeti  and his 

pieces were known to Ligeti who attended a performance in Darmstadt in 1959 

(Herchenröder, in Snyder, (ed) 2002, p. 311). According to Bromen, Ligeti 

acknowledged that the Konstellationer were a direct inspiration for Volumina (Bromen 

1997 p. 61). In addition to extending organ performative technique by half-drawing 

stops, as seen in Konstellationer 1, Hambraeus advised Ligeti, as a practical and 

active concert organist, and of new sound possibilities he had developed. Karl-Erik 
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Welin, was also on hand to advise Ligeti of the practical realization of the organ part 

(Herchenröder, 1999, p. 49).

The composition of Volumina  provided a freeing of attitude toward the sound of the 

pipe organ achieved by new performing techniques. In later chapters, some of the 

consequences of this are traced and followed, but I would argue that in several ways, 

the change to the known timbral world of the pipe organ that Volumina makes is 

profound. Importantly, in Volumina Ligeti transfers the cluster style of writing found in 

his orchestral works of the same period (e.g. Apparitions  [1959] and Atmosphéres 

[1961]). In Konstellationer No 2, and for the first time in organ music, 

Hambraeus mixes the sound of the pipe organ with manipulated pipe organ sounds 

on tape. Ligeti's 'next step' is to take the world of electronic timbres with which he 

was familiar from his work in Darmstadt, Cologne and elsewhere and the 

compositions of Boulez and Stockhausen, and acoustically recreates this timbral 

world with the pipe organ. We can trace other influences here from elements of the 

organ scene of the 1950's in Sweden. Wallner also notes the influence of a wider 

group of Scandinavian organists in the creation of this new style of organ music, 

including the work of Karl-Erik Welin, who, 

along with Hambraeus – made a significant contribution to the formation of 
a radical organ style, one as far from attemptedly neo-Baroque church 
music as can be imagined. Characteristic works in the style are 
Hambraeus's Constellations, Ligeti's Volumina, ... Cluster technique is a 
trait throughout; the "chord" is always the same, but the form grows forth 
through changeable registration and a dynamic crescendo (Wallner, 1965, 
p. 136). 

Herchenröder suggests a link between a work of composer Jan. W. Morthenson 

(Éternes, 1964) and Ligeti’s Harmonies (1967). The earlier work uses ‘differentiated 

wind’ for similar sonic outcomes to those of Ligeti. The link between the incorporation 

of extended techniques in both pieces is the influence of Welin. Given that neither 

Morthenson nor Ligeti were organists, though a circumstantial link, it is a plausible 

connection (Herchenröder in Synyder (ed), 2002, p. 316). Again, while not wishing to 

detract in anyway from the radical departure Volumina represents, and considering 

the circumstances just noted, the work and practices of these composers and 

organists underpins the style and textural elements found in Ligeti’s pieces. These 

facets also demonstrate how Ligeti fulfills the Cage dictum of avant-garde 

compositions – that is, always looking for the ‘next step'. 
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In studying the score of Volumina, it is immediately apparent that this music is 

different from all his other music. It is Ligeti's only example of graphic notation, 

composed at a time when he was rebelling against serialism in music. He 

"... developed the idea that a work's formal shape is more dependent upon matters of 

texture and timbre than harmony, counterpoint or thematic working (for example, in 

Atmospheres for orchestra [1961] and Volumina for organ" (Sanson, 2001, p. 29). It 

should not be presumed that the score is indicative of a kind of structured 

improvisation. As stated in Hambraeus' notes on the first performance (given in 

Appendix 8), it is evident that the performance should be both precise and accurate 

to the extent that two performances can be melded to create a single whole. 

Another characteristic of Ligeti's music at this time, and abundantly evident in the 

organ works, is 'micropolyphony'. Micropolyphony is defined by Cope as a 

"...simultaneity of different lines, rhythms and timbres” (Cope, 1997, p101). 

Commonly used as an example of Ligeti’s micropolyphony is a work Toop called 'a 

photographic negative' to Volumina – Atmospheres (1960) – and he compares it thus: 

..both are continuous cluster pieces, one is for large orchestra, the other 
for a soloist (albeit a soloist dependent on two assistants). ... One piece is 
meticulously notated, the other only very loosely, but they both pursue 
many of the same strategies, such as the extrapolation of pentatonic and 
diatonic clusters from a chromatic cluster at the beginning of both pieces 
(Toop, 1999, p. 91). 

The micropolyphony evident in Atmospheres, at a theoretical level, contains certain 

parallels of the sound categorization used at Cologne for electronic music. “Ligeti 

develops four types of clusters movement: stationary, external, internal and 

timbral” (Vaes, 2009, p. 867). The cluster types cited by Vaes can be identified 

in Volumina,  and further identified as examples of the Cologne sound categories – 

stationary and non-stationary – with several examples. The section 14 - 15 (score 

numbers) is an example of a static chord, which becomes non-stationary with 

changeable timbre through registration. The section begins with full organ but 

reduces (pitch class by pitch class) to just a single 1' stop. So, the instructions read 

"Cancel 16' stops one by one ....Cancel 8' stops one by one ... Cancel 4' stops + 

relevant mutations and mixtures one by one..." till "End up on 1' only".    
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Another example of 

micropolyphony in Volumina  

is the very end of the work 

(Sections 38 - 41): a static 

(stationary sound) chord which 

becomes ‘non-stationary’, 

when after reducing the 

registration to a single three 

rank Cymbal, the organ blower 

is switched off, and the sound 

is allowed to die as the wind 

gradually runs out (see Figure 12 above), which can take several minutes. As the 

sound wavers, there is a form of internal movement created in the sound.

As the approach of this study is to consider works from the perspective of the 

organist, it is evident that Ligeti’s organ works are pieces that change how organists 

think of performance and playing. As Sergio De Pieri relates: “In Volumina you do not 

use your fingers or your toes, rather your fist, the palm of your hand or the back of 

the hand, as well as the flat, wide part of your feet” (personal communication, 3 

October, 2009).3 To perform Volumina is to perform a series of gestures which “... 

opens an inner world of undreamed dreams, of unrealised events ... of unimagined 

shapes, forms content and colours, and of unprecedented connections” (Coessens, 

et al, 2009, p. 141). Having performed Volumina on several occasions, the preceding 

comment is a perfect description of what is occurring for the organist and assistants. 

The physicality required to perform the piece forces one “...to become – that which is 

heard, to BE the music” (Ibid, p. 150). When learning to play the organ, a standard 

exhortation is to remain still on the seat to acquire kinesthetic memory of where notes 

and pedals lie in relation to one’s body. This ‘relaxed stillness’ allows accuracy of 

pedalling without the need to look at the pedal-board to find notes, an ease of 

technique and reaching the various manuals with their different distance and height 

relative to the player. Performing Volumina creates different demands. Precise 

accuracy of individual notes is not required – a major change in itself, and the way 

the organist relates to all the keyboards with “fist, the palm of your hand or the back 

Figure 12  Ligeti Volumina Score ex Section 14 - 15 
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of the hand, as well as the flat, wide part of your feet” (De Pieri, 2009) forces the 

body into unbalanced and different positions. 

The gestures of the music are clearly visible in the score (see figure 12 above) and 

take on both a meaning that is both inherent within the music itself, and imposed by 

the performer. In the example above, the right hand/arm has a long upward trajectory 

with sudden clusters of sound jutting up and down. To play these clusters, while 

maintaining the overall shape of the section, requires holding a fairly small cluster 

with the back of the hand and leaning one’s forearm over the keys, or using the heel 

of the palm and spreading the fingers to create a downward rush of sound. 

Combined with the movement and gestures of the left hand/arm and feet, the 

movement here is a form of choreographed action of shuffling from the lowest, left 

hand side of the console, to the highest point, and right hand side. It is physically all-

encompassing, requiring the simultaneous use of both feet, hands and arms. The 

little punctuation points of silence in either right or left hand leave one feeling almost 

disconnected and out of balance until they resume a moment later, in an inexorable 

climb of pitch and movement across all the keyboards. The apparent ‘jerkiness’ of the 

performance in this piece contrasts with the manner of playing in more traditional 

organ technique. Some brief quotations from an organ text illustrate the usual 

expectation of organ performance.

For the pedals:
68. The first thing to be learned on reaching the organ is how to sit. It is of 

the utmost importance that the body should be so placed as to be in 
readiness for anything that is required of it. ... 

70. The pedals are played in three ways [1] By the toe: [2] By the heel: [3] 
By the flat of the foot

73. Before sitting down to play on a strange organ, the pupil should have a 
good look at the pedalboard, but when once seated he should on no 
account be allowed to steal occasional peeps at it. (Stainer 1877, p. 
36)

And for the manuals:

82. ... the back of the hand does not lie quite so flat ... 
83. The fingers press down the keys ... with a sharp springy motion, the 

action from the knuckle joints.  (Stainer, 1877, p. 49)

Although Stainer’s text is elementary, it articulates all the basic rules that govern 

organ technique. Similar comments and directions appear in all organ tutors up to the 

present day. 
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The question of physical or bodily balance is also significant as most organs have at 

least two keyboards, but commonly up to four, which further necessitates being able 

to reach to whichever keyboard is required whilst maintaining contact with the pedal 

board, and the other controls such as expression pedals. As is evident in the Stainer 

text, it is a skill and habit that is taught from the earliest lessons. Labounsky, 

commenting on the technique of blind French organist and composer Jean Langlais, 

writes: 

 Langlais learned much from Dupré, whose technique was based on 
 relaxed immobility. He forbade the slightest unnecessary movement, believing 
 it detracted from concentration and musical awareness.... at Sainte Clothilde, 
 students told Langlais how disconcerting it was to watch him play a difficult 
 piece – with so little body movement, he made it appear easy (Labounsky, 
 2000, p. 54 - 5). 

This background information explains something of the radical nature of Ligeti's 

demands on the organist. When these conventional performance techniques are 

placed alongside the performance requirements of Volumina, the changes 

encountered in Ligeti’s organ works, both performative and musical, are thrown into 

sharp relief.

A further skill required of an organist is to manage and control the stops, swell pedals 

and other controls of the organ while playing. This needs to be done without 

upsetting the flow of the music. Various registration aids introduced in the nineteenth 

century, such as thumb or toe ‘combination pistons’ which allow preset groups of 

stops to be drawn in an instant, assist with this. In many situations, one also uses a 

registration assistant who works with the organist to make these changes, leaving the 

organist free to play. In both Volumina and Harmonies Ligeti raises the profile of the 

registrant to both essential and as a creative contributor. As the organist is so 

physically involved with all parts, all changes to the stops (and there are many) must 

be done by two registrants. Although all the stop changes are worked out in 

rehearsal, the registrants are integral to the performance. Stops must be prepared 

when a keyboard is not being played, or drawn or closed off in synchronization with 

the music and player. It requires precise ensemble and the organist needs to keep 

very close eye contact with both registrants to coordinate all that is happening. In 

Harmonies the organist has all ten fingers playing on the keyboard throughout the 

whole piece, and registration changes are constant – at least on every chord change, 
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but also during notes when stops can be drawn slowly on or off. Here (as in Sections 

9 - 12 of Volumina) through their actions, the registrants are creating and 

manipulating the sound themselves in collaboration with the organist. Ligeti’s 

instruction in Volumina is: “draw and cancel stop-knobs (8’ stops only) very 

slowly.” (Ligeti, 1962, p. 8). 

Deux Études (1967 & 1969)

After Volumina, and the scandal its performance techniques created (see Appendix 

8), Ligeti did not write for the organ for several years. However, he was not done with 

the instrument and his next works – Étude No 1 Harmonies  (1967) and  Étude No 2 

Coulée  (1969) – are just as radical, although they appear to use conventional 

performance techniques. Ligeti requires ‘preparation’ of the organ by reducing the 

wind pressure of the organ, suggesting, for example, the substitution of a vacuum 

cleaner for the normal organ blower, slowing the motor, or removing low pipes so that 

air escapes (Toop, 1999, p. 124). The sustained chords of Harmonies are contrasted 

completely in the second Etude, Coulée, which is an extension of the harpsichord 

piece Continuum of the same year (1969). It is written for extraordinarily fast 

repeated and changing patterns that operate in the manner of a kaleidoscope, 

gradually shifting with minute changes of note or texture. The significance of these 

etudes is the extent to which each one pushes the boundaries of how a pipe organ 

can sound, as well as expand the range of performance techniques of the instrument.

In contrast to Volumina, the scores for the Deux Etudes specify exact pitches, but the 

avoidance of any temporal relationship between bars in these pieces is paralleled in 

Volumina. In Étude 1 Harmonies, Ligeti provides the following performing instruction 

regarding tempo: "The individual 'bars' can differ in length as the player wishes... 

Nowhere in the piece should the chord successions create an impression of metre or 

periodicity" (Ligeti,1969, p. 4). The tempo range for the whole of this study is implied 

through the duration noted at the end of the score – 6 - 9 minutes. Étude No 2 

Coulee is marked "Prestissimo, sempre legato" and Ligeti notes in the performance 

notes attached to the score: 

This Étude must be played extremely fast, so that the individual tones are 
hardly perceptible as such; the motion almost blends into a continuum. ... 
there is no bar metre. The correct tempo has been reached when the 
piece lasts not longer than 3 1/2 minutes, not counting the rest at the end. 
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Despite the great speed, however, the impression of a sort of continuous 
trill motion must be retained...not fuse into a completely static sound. The 
listener must be able to hear ... not a sustained  chord but rather an 
internal motion (even if it is insanely fast)" (Ibid, p. 5). 

An effect of this 'insanely fast' playing is the internal movement in the music which 

creates the effect of 'micro-polyphony' in ways that are similar to Ligeti's orchestral 

works composed during the same period. 

The adjustment or limitation of wind supply as a performative technique (as seen in 

Volumina)  is again used by Ligeti in the first of Études, Harmonies, which may be 

viewed as highly important from several perspectives. First, and perhaps most 

evident initially, is the use of the 'vitiated' wind supply (Ligeti, 1967, p. 4) to create the 

starved and 'de-natured'  timbral quality required. The timbral quality of the sound 

continually shifts with registration changes on every chord and the resulting impact 

on the available wind supply. Ligeti’s registration instructions extend the half-drawing 

of stops used in a few sections of Volumina to the entire piece.  He writes: “Half 

drawn stops pulled and pushed very slowly are welcome, as are half-depressed 

keys” (Ibid, p. 4). There is movement between chords, which is subtle and 

continuous. Throughout the work the organist is holding ten-note chords (one note for 

every finger) and a single note changes in each chord. So there is a very slow 

transition and movement throughout the whole piece (See Figure 13). 

The effect of continual 

registration changes in 

addition to the starved wind 

supply is to create a constant 

‘shimmer’ in the sound. In 

Harmonies, Ligeti seems to 

find a way to avoid the ‘stiffness and jerkiness’ of sound and, by means of the 

registration and wind, provides a constant movement in the sound, which, as noted 

for Volumina, may be categorized by the Cologne Electronic Music Studio as either 

stationary or moving. In this case the sound is both!  The score gives little hint of the 

actual sounds that will be forthcoming. These are all a result of the limited wind 

supply, ever changing registration (with its consequent demands on the wind supply 

and tone) and the fact that no pipe can speak at anything like its full potential. This 

 Figure 13 Harmonies B 32 - 39
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leads to extraordinary pitch instability which cannot be indicated in the score itself. 

Hence, the score provides a clear indication of how to achieve the effects, but hardly 

the outcome of the effects themselves. 

By comparison, Étude No 2 Coulée adopts the exact opposite stance in its 

micropolyphonic implementation. The music is intensely active with minute, repeated 

cells which gradually change over long periods moving in and out of phase with each 

other. Whilst parallels may be drawn with the work of minimalist composers such as 

Glass and Reich (which is beyond the scope of this work), the importance of the 

technique lies in the earlier discussion of 'non-stationary' sound, with its rapid internal 

movement changing both in dimension and pitch. These characteristics, combined 

with the phasing elements of the example below (Figure 14) with its four note 

patterns in the right hand and five note patterns in the left, create levels of polyphony 

that are simultaneously rhythmic, melodic and timbral. Ligeti emphasizes the 

importance of the timbre as he specifies the Coulée registration be selected so that 

"the sound seems denatured, astringent and hollow' (Ligeti, 1969, p. 5). 

The inherent drama of the music is heightened at the end (see Figure 15) as the 

music climbs higher and higher to the very top of the keyboard, just finishing in thin 

air as if the keyboard was too short in compass, and the players hands are suddenly 

'torn off' (Ligeti, 1969, p. 11).

Figure 14  Coulée Bars 166 - 169

Figure 15 Coulée  Bars 180 - 183
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Further Reflections

After the famous Bremen Radio Concert of May 4th, 1962 at which Volumina was 

premiered along with other works by Hambraeus and Kagel, the organ was proven 

as an effective and potent avant-garde musical instrument. All the aforementioned 

composers continued writing for the organ after 1962, each new work progressing 

along the continuum of the individual’s musical style. Ligeti's contributions to the 

organ repertoire in the 1960's are profound in their impact on the development of 

music for the instrument. His influence continues even today with young composers 

such as Annie Hui-Hsin Hsieh, whose Aponea (2010) is modelled explicitly on 

Harmonies. It has been shown how Ligeti was influenced by compositional theories 

of sound being established at the Cologne Studio and how this is manifest in the 

three organ works. The acoustic realization of these theoretical precepts enabled the 

flowering of new sounds and compositional techniques that occurred in the 1970s 

and beyond, and as the organ was combined first with pre-recorded tape and the 

mixing of these combinations 'in the air' (Burt 2009). In the next century, the 

incorporation of realtime dsp in performance and a growing body of works for this 

combination are opening new possibilities and imagination of what is possible for this 

instrument.

Playing the Deux Études leaves one with highly mixed feelings. In the first, 

Harmonies, the sound is unpredictable and what occurred in rehearsal was not 

replicable in performance. Two performances of the piece were presented within this 

research period, the first in Toorak Uniting Church on the Peter Collins organ there, 

and the second in Queensland Conservatorium Griffith University (QCGU), also on 

an organ by Peter Collins. The sound was ‘vitiated’ in Toorak by re-adjusting the roller 

blind which controls the air going to the main wind reservoirs. As they empty, a wire 

attached to the top of the reservoir sinks, lifting the blind and allowing more air to 

pass through to the bellows. By adjusting the wire length, the blind remains almost 

completely closed, no matter how much the reservoir was depleted of air. The 

mechanics and images of achieving this in Toorak are indicated in Appendix 9. 

At Queensland Conservatorium Griffith University, the organ builder used a different 

wind system, without the roller blind, so a sheet of metal was inserted into the main 

wind trunk (pipe) between the reservoir and feeders to the wind chests. Both 

techniques were effective in achieving this and perhaps less intrusive to the organ 
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than some other methods – for example removing the weights from the reservoirs, 

allowing them to rise without achieving pressure. In Appendix 9, the weights are 

visible in the top two images; they are large stones placed on top of the reservoir 

which help provide the wind pressure. In the Toorak organ removal of the weights 

would have allowed the reservoir to rise too far contacting the pedal tracker action 

which runs just above.

Excerpts from a commonly used organ tutor and anecdotal commentary from 

organists assert that a foundation of organ playing is the bodily control and 

preparation for playing. Performing Ligeti’s music requires a change in this mindset, 

for the sounds of the organ are totally different to that which is encountered in other 

music. To play the music means to surrender to it and its demands – if one has to 

lean right over with both feet at one extremity of the pedalboard, and both hands at 

the opposite on the keyboards, so be it. When playing Harmonies, just what sounds 

will emanate from the organ are unknown and definitely unexpected. At times the 

sound appears to completely die. The more stops that are added and drawing air 

from the depleted reservoirs, the more distorted the sound becomes. Ligeti described 

the desired sound as “like a Camembert cheese that is three years too old” (quoted 

by Rohrüng, 1991, p. 6).

Coulée, by comparison, challenges the perception of how fast an organ can play. I 

initially learned the harpsichord piece Continuum on which Coulée is closely based. 

On the harpsichord, with its precise attack, very fast runs and repeated note patterns 

are clear – though all sounds merge into a blur as is intended. The attack or onset of 

sounds in an organ is never as clear, but understanding the need to have it blur, and 

with continual movement makes for a different style of organ playing. I was fortunate 

that the instruments on which I have performed the piece are all mechanical in 

action, with pipes that are as quick to ‘speak’ as any I have encountered. In the same 

way that sounds in Harmonies merge into each other, they also do in Coulée. The 

effect is described as a kaleidoscope of sounds. The piece is played on two manuals, 

uncoupled, and each hand playing in the same pitch, with mirrored patterns. The long 

(minimalist like) series of repetition requires careful counting of phrases, until the 

pattern is changed by the addition of a single note in one hand. So, a two note 

pattern repeated in both hands becomes two in one and three in the other. The 

phasing which results from this – two and three, then three and four and so forth – is 
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challenging to build and maintain as is the even and unaccented playing which is 

called for. I have found it helpful to think of the piece as a constant and invisible 

presence, which the performance makes visible for just that instant. It suddenly 

starts, becomes audible, occurs and then, rather than ending with a final cadence or 

rest, it simply vanishes into the air, over the upper reaches of the keyboards. One 

has the impression that the music continues, but it has disappeared from our hearing.  

The performance instructions encourage this perception “stop suddenly as though 

torn off (last tone in both hands very short and fleeting)” (Ligeti, 1969, p. 11). 

In the next chapter, the impact of Ligeti’s work is explored through organ music that 

followed – an exploration that leads from the acoustic only to organ with tape. Briefly 

alluded to is the continued influence of Ligeti’s pieces today, seen in recent 

compositions by Frederik Neyrinck (2010) Australapnea (Mischung III) and Annie 

Hui-Hsin Hsieh (2010) Aponea (both composed for the Forme Uniche Composition 

Competition held in Melbourne and Adelaide, Australia in October 2010). The 

compositions of both these composers show a continuing interest and exploration of 

the timbral world of Ligeti. Hsieh explicitly modeled her work on Ligeti's 

Harmonies but without the 'vitiated' wind supply. The composer did ask if vitiation was 

possible for the performances, but for practical reasons decided against this 

(conversation with Andrew Blackburn, Sept 2010). She noted however that this 

sound was what she wanted, suggesting the use of half-drawn stops and partially 

depressed keys as ways that the effect might be created. "Constructed as a sonic 

‘cloud’ which continuously evolves, it was intended for the work to develop from 

‘filtering’ through the space in which it is performed, to completely occupying the 

ambient, in a way mimicking, and referencing back to the dramatic notion conveyed 

in the poem" (Hsieh, 2010, p.2).
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Chapter 5 Acoustic pipe organ music from 1970

This chapter focuses on acoustic pipe organ music composed since 1970 (after 

Ligeti’s Études (1967 - 9), and the 1969 revision of Volumina).  A full survey of this 

music is well beyond the scope of this study, but consideration of a number of works 

will illustrate the trends which are significant for this study.

In acoustic organ music from 1970 to the present, a distinction between musical 

styles can legitimately be made. For this research I am focusing on music for organ 

that includes new performing techniques. There is a large quantity of music being 

composed which, often intended for the organ in its liturgical function, makes entirely 

familiar performance demands. This includes the last organ works of Messiaen, the 

15 movement cycle Livre du Sacrement (1984) (Hill & Simeone, 2005, p. 353). For all 

it’s splendour, this work resides in the very traditional (and by then) established 

‘Messiaen style’ performance practice. The registration specified in this late work 

hardly differs from that called for in La Nativité du Seigneur composed almost fifty 

years earlier. 

Importantly for this study, throughout the late twentieth century, some composers 

continued experimenting with the organ’s timbral potential, using ‘new' performance 

techniques (hand clusters, lying on the keys, use of weights, preparing the organ, 

striking other parts of the organ case or console, etc.).These are keyboard 

performance techniques which may all be observed in works for piano by various 

composers including, perhaps most notably, John Cage. As early as 1940, Cage 

composed Bacchanale  for prepared piano, which is the first instance of this 

technique. "The need to change the sound of the instrument arose through the desire 

to make an accompaniment, without employing percussion instruments, suitable for 

the dance by Syvilla Fort for which it was to be composed" (Cage, in Kostelanetz, 

1993, p. 7). 

The earliest work for prepared organ is Ligeti's Harmonies (1967) with its 'vitiated 

wind supply'. In very early organ and dsp pieces by Hans Koch (1998) (see Chapter 

6), the organist draws the stops very slowly, only allowing micro sounds of wind to 

escape, which are amplified by a second performer moving around inside the organ 

chamber with a hand-held radio microphone. Immediately we see a link between new 
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performing techniques, timbre experimentation and realtime dsp. Kagel also 

incorporates noises from around the organ case in both Improvisation Adjoutée and 

Fantasia with obligati.  Other acoustic performance techniques initially identified in 

Ligeti's works, including the extensive use of hand and forearm clusters, switching 

the blower off and on to create timbral variation as the wind supply collapses and the 

use of extremely rapid repetition of notes, may all be observed in organ music from 

1970, creating an impression of experimentation and new performative techniques. 

Another performance technique, allied to a textural style occurring in many organ 

works throughout the whole twentieth (and into the twenty-first) century is the 

ubiquitous nature of writing in a perpetual motion which provides energy and forward 

propulsion. The style can be traced to Toccatas of Boellman (1862 - 97) but is 

perhaps most familiar in the Toccata (Movement V) from Symphony 5  by C.M. 

Widor. The figuration and pedal writing of the example continues throughout the 

whole movement. 

Figure 16

The Pipe Organ and Realtime Digital Signal Processing - Blackburn                                   p 80 of 256



Similarly idiomatic writing in this style is encountered in sections of Messiaen’s organ 

music (for example, Dieu Parmi Nous from La Nativité du Seigneur (1936).

Figure 17 Messiaen La Nativité du Seigneur Dieu Parmi Nous Bars 69 - 72

Known as a ‘French Toccata Style’ it is stylistically incorporated into the music of 

many composers (French and others). A recent example by American composer 

Stephen Montague Behold a Pale Horse (1992) (See Video 10), exemplifies this, and 

the work also makes extended use of hand and forearm glissando/clusters to 

intensify the music at climactic points.

Herchenröder observes the impact of the changes to organ timbre, which are central 

to the argument of the linear and sequential development of this aspect of organ 

composition and performance since the composition of Volumina.  He connects a 

work by Canadian composer David Eagle to the works of the earlier era. 

 In the ten years since David Eagle's composition piece Strahlen (1983) again 
 incorporated techniques of organ composition, and which had been used and 
 studied by the European avant-garde since the 1960's: the meticulously 
 prescribed half- and quarter opening of registers in a variety ways creating an 
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 unimagined expanse of instrumental timbres - in places, the tone of the 
 organ sounds quite electronic in origin. (Herchenröder,1999, pp.168-180)4

Playing Techniques

The many extended performance techniques encountered in recent works that have 

their contemporary origins in Ligeti’s organ compositions include:

Keyboard Techniques

• Clusters – For example, Behold a Pale Horse of Montague (Video 10)

• Use of weights – Seen in music from as far back as the eighteenth century 

and in the 1930s, by the German Impressionist composer Siegfried Karg-Elert 

(Lake Constance). Later examples include Xenakis’ Gmeeoor (1974). The 

latter composer's use is quite extreme, requiring prepared ‘planks’ that cover 

most of the keyboard, which the performer presses down to activate the 

blocks of sound. The technique frees the organist and assistants to 

manipulate the instrument in other ways – a performative technique which 

continues to interest composers up to the very present. In Mischung II 5 or 

Mischung III6 (Neyrinck, 2010) the organist and assistants negotiate their way 

around the keyboard and pedal board, with the organist holding notes while 

the assistant places weights on them before the organist moves to play other 

material.

Stop Changing

 Following Ligeti’s introduction of the technique, half drawing of stops became a 

 popular technique in the 1960s. There are examples of this technique in organ 

 music of Giacinto Scelsi and Luigi Nono. Hans Koch (2008) refers to Scelsi’s piece 

 In Nomine Lucis (1974) as influential in his own organ works for organ with live 
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entdeckt und erforscht hatte: Die minutiös vorgeschriebene Halb- und Viertelziehung von Registern 
eröffnet auf differenzierteste Weise eine ungeahnte Weite des instrumentalen Klangspektrums - der 
Ton der Orgel nähert sich streckenweise elektronischen Klängen oder sogar Geräuschen" 

5 for two-manuals and pedal

6 the same work, but in a version for three-manuals and pedal. This three-manual version is original, 
but for its first performance at Toorak UC a two-manual version was required and performed. 
Mischung is one of the few pieces which (because of the use of weights) requires a completely 
separate version to become playable on two-manuals. The work received a second performance in 
Adelaide at which the three-manual version was given. 



 processing (composed in the 1990s), the significance of which is explored in the 

 next chapter. Composers continued to explore the ‘unimagined expanse of 

 instrumental timbres’ (Herchenröder, 1999), using partially drawn stops, a playing 

 technique possible only on organs with mechanical stop action. (Current electric 

 stop actions only allow a stop to be either fully on, or off). If the organist is 

 operating the stops while playing (without use of a registrant), time to move the 

 stop lever to the desired level must be allowed in the music. If using a registrant (or 

 two) a change in performance technique occurs during the time taken to partially 

 draw a stop, as the music pauses to allow them time to make the adjustment. In 

 traditional performance environments, stop changing is managed as quickly as 

 possible – and never while a note is being held. So, two changes are taking place: 

 making a point of the stop change while a chord is being held, which creates a sort 

 of clumsy timbral variability, and taking a longer time than is usual for the 

 registration change to happen. The tolerance for positioning a stop knob is a matter 

 of millimeters and, in my experience, takes the registrant a few seconds to get the 

 correct placement. The technique is still in common use today, being a prominent 

 performance and compositional technique in works by young composers Annie 

 Hseih (2010) and Fredrik Neyrinck (2010).

Instrumental sounds and amplification

• The use of ‘other’ organ sounds such as tapping on the case or around the 

console has been used by organists since at least the 1960s. Kagel in both 

Improvisation Ajoutée and Fantasia with Obligatti uses this. A decade or so 

later, Wolfgang Mitterer makes a point of this in recordings, to the present. 

• Amplifying the (micro) noises of an organ – the sound of the action or stop 

movement. In Vanitas Everett uses this sound with various reverberation and 

pitch bending to create a very ghostly effect (see the example in Chapter 8). 

Dynamic wind adjustments

Perhaps the most obvious way some malleability of the timbre of the organ can be 

created, particularly while holding a note, is by manipulation of the wind pressure. 

This extended technique was brought into current usage in the early 1960s. The 

challenge posed by Hambraeus, Ligeti, Scelsi and others has been to create an 

instrument that is tonally and timbrally flexible and malleable at the hands (and 

feet) of the organist. Using the conventional mechanical action organ this has 
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been achieved to date by manipulating the amount of wind reaching the pipe.Other 

builders have worked in 

different forms. The tiny 

Wakeley organ which 

initiated this research 

creates this subtlety through 

being designed for dsp. 

Some additional flexibility is 

incorporated through a foot 

operated tremulant and wind 

release on blower. Figure 1a 

is a detail of its blower, 

which clearly shows the foot 

operated device. Depressing it releases air from the wind system, giving direct and 

tactile control of the wind supply. 

The new organ in Piteå (Studio Acousticum, 2011) is being equipped with a 

number of "Sperrventile" which can be used to adjust the quantity of air to the 

various divisions of the organ from the console. 

At the end of the twentieth century, a symposium in Biel, Switzerland drew 

together a research group based in Bern including organists, organ builders, and 

an engineer, who are taking a more radical approach to finding a solution to this. 

The brief of this group was to explore the development of flexible wind systems to 

operate in conjunction with mechanical key systems to create an instrument with 

subtle tonal and timbral malleability. The group has constructed four prototype 

organs or mechanisms which appear to go some way to achieving this end, with 

very promising results (Harlow, 2011, pp. 16 - 29). 

the imprecision and aleatoric nature of Prototype III makes it very difficult 
to achieve a precise effect, it can also be liberating to the improviser ... I 
found myself lost in the pleasure of the sheer freedom it affords. It is a 
wonderful instrument for improvisation ... The flipside of this, however, is 
that it is ... a difficult instrument with which to play with precision. (Harlow, 
2011, p. 25)

Figure 1a. Ian Wakeley (2005) detail of organ blower
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Tempo

• Cage –  A performance of Cage’s ORGAN2/ASLSP As SLow aS Possible, 

begun on September 5, 2000 (the 88th birthday of Cage) that will last for 639 

years in the church of St. Burchardi in Halberstadt. This performance carries 

the concept of the ‘stationary sound’ quality (see Chapter 4) to its extreme. 

http://www.john-cage.halberstadt.de/

Since the 1950s there has been a parallel development of dsp - tape/cd and (only 

very recently) realtime digital signal processing, the origins of which are surveyed in 

the next chapter.
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Chapter 6 The beginnings of pipe organ and digital signal processing 

As John Pierce said:”It’s Billy Klüver’s idea that ‘isn’t it wonderful that the arts 
will attract the assistance of a lot of engineers,’ but the real thing is that it’s 
amazing how many musically talented people become expert with 
computers” (cited in Chadabe, 1997, p. 139).

Introduction

This chapter presents an historical perspective on the use of live electronics to alter 

the sound of the pipe organ, exploring the earliest use of electric (electronic) 

manipulation of the sound of the organ. External influences that need to be factored 

into this include the accessibility of sufficiently powerful technology and the work of a 

number of composers whose compositions that paved the way for the major works 

created since 2005. 

The pieces for organ with live dsp treated as case studies in Section 3 are all less 

than a decade old, however, compositions for acoustic instruments with electronics 

have a relatively long history. Works for flute and electronics (tape) stem from as 

early as 1952 with composers such as Otto Leunig and Vladimir Ussachevsky 

creating works for acoustic instruments, accompanied or expanded by recordings 

and processed sounds. Bruno Maderna Musica su due dimensioni (1952) for flute, 

percussion and electronic sounds was one of the earliest examples in this genre 

(Penny, 2009, p.92). In 1987 Phillipe Manoury wrote the first major work for 

instrument and interactive electronics: Jupiter (1987) for flute and electronics (using 

4X, a forerunner of Max42), initially realized at IRCAM in Paris. Manoury was drawn 

towards the synchronization of instrumental and electronic forces from the 1970s, 

when electronics were only capable of “passive transformations of sounds” (Manoury, 

2007, para 1.3). In the 1980s a more flexible format developed with the first models 

of synthesizers in real time, constructed by Guseppe di Giugo at IRCAM. Giugo and 

Boulez collaborated with Laurent (Larry) Beauregard in groundbreaking work that led 

to the possibility of synchronizing electronics and instrumental playing with greater 

freedoms (Penny, 2009, p 93). The organ also featured relatively early in the 

development of acoustic instruments with tape, with Bengt Hambraeus’ 

Konstellationer (1957) which is discussed in greater detail a little later. Throughout 

the whole of the 1960s, ‘70s and ‘80s organ with tape compositions were relatively 
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commonplace.  Many of the performance techniques outlined in chapter 5 were also 

incorporated into these, in addition to the works with live electronics.   

History of pipe organ and realtime dsp

A limiting factor in the early development of live sound processing (real-time dsp) was 

the accessibility of affordable and relatively portable computing equipment. However, 

composers pushed boundaries all the time with the technology available and in a 

variety of environments, particularly in institutions such as IRCAM (France) and 

Princeton University (USA) where institutional support was available. Other than 

some works which amplify sounds from the organ (such as Kagel’s Fantasia with 

obbligati (1961)), the  earliest piece identified for organ and true realtime dsp is a 

performance piece by Hans Koch – aus “sechzig” teil IV: paradiso infernale (1997) 

composed for an exhibition of Salvador Dali’s ‘Xylographies’ after Dante’s Divina 

Commedia and scored for two speakers (male and female), tenor saxophone, organ, 

synthesizer and live electronics. 

There is a famous photograph of composers Hans Otte, Mauricio Kagel, György 

Ligeti and Bengt Hambraeus with the organist Karl-Erik Welin and his registrants 

taken on the day of the Bremen Radio Concert of 4 May 1962. All were highly 

influential in the growth of avant-garde organ music through the next decade, and 

together at this seminal broadcast. (See Appendix 8 for comments by Bengt 

Hambraeus regarding difficulties pertaining to this performance.) Hambraeus’ 

contribution to the development of avant-garde organ music was significant. 

Combining acoustic instruments with taped processed sound continued the history of 

avant-garde organ music. This is clearly seen in the works of Hambraeus,  whose 

contributions to developing organ techniques were extensive.  He wrote the 1st work 

for organ with tape – Konstellationer II (1957), using pre-recorded manipulated organ 

sounds. The work was known to Ligeti, who acknowledged its influence on his own 

music. 

Another composer who worked in the group of musicians around Ligeti at this time 

was Mauricio Kagel. The beginnings of experimentation of pipe organ with real time 

dsp in composed and notated music can be seen as early as 1961 in Mauricio 

Kagel’s Improvisation Ajoutée (1961)  and Fantasia with obligati (1967) Improvisation 

Ajoutée uses several players to play from within and outside the organ case, and 
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places various input devices - contact microphones on and around the organ to 

amplify its sounds. In the Fantasia with obligati in addition to amplification, Kagel 

incorporated a variety of extraneous sounds on pre-recorded tape. The amplification 

of the micro-sounds of the organ are the earliest example of live processing of sound 

in organ music. (Video 11 Verkade Interview)

In discussing music of the early 1980s’, Herchenröder notes the similarity between 

the effect of the extended performance techniques discussed earlier in music of 

Scelsi, Ligeti and Kagel. Of particular importance was the acoustic imitation of the 

quality and type of sounds emanating from electronic music studios of the period. 

Access to equipment for realtime processing of sound was a significant issue for 

composers at that time. By the start of the 1990s’, personal computers were just 

achieving the necessary power to successfully handle real time processing, though 

not until the 2000s’ did this become reliable.  Various dedicated devices were being 

utilized by composers such as Warren Burt from around 1989, though as early as 

about 1983 [WB q2] he was experimenting with the mixing of temperaments and 

harmonics using a borrowed DX7 synthesizer. This idea reached a certain fruition in 

a piece composed for the Bruckner House Organ in Linz, Justice Equality and 

Beatings #5 (Burt 2009) (Video 12), and culminated in the composition of Recitative/

Tracing (On Guns and Cock Fighting)(1996). Burt’s reference to the use of additive 

synthesis in this example, although not making a direct reference to the pipe organ in 

this context, reminds us that the pipe organ relies on the basic principals of additive 

synthesis for its timbral creation. All the registration instructions provided in the works 

under discussion support the understanding that a major change has occurred to the 

timbre of  the pipe organ, and what composers and organists seek from the 

instrument.

Following Kagel's works of the 1960s, we see the pipe organ, and what 

composers and organists seek from the instrument.

Following Kagel’s works of the 1960s, we see the influence of the earlier 

development of the scope of organ timbre (Messiaen Hambraeus and LIgeti) in the 

extension of pipe organ sounds electronically.  This was first given expression by 

Hans Koch in Orgeltopographie  (1998). Kagel and Koch both amplified and explored 

the musical and expressive potential of the organ's micro sounds or mechanical 
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noises. Koch also acknowledged the influence of Scelsi's In Nomine  in his 

Orgeltopographie. He wrote:

I knew about the Ligeti things. also the Scelsi piece (In Nomine Lucis), 
which has half pulled stops. ...  the sound of the piece itself was already 
quite strange, so I didn´t feel the need for processing...let alone, that when 
i made it, I didn´t have much equipment for processing anyway. I had just 
bought my first computer :-) (Personal communication, September 2008).

In a manner reminiscent of Kagel's Improvisation Adjoutée, Koch explores the new 

organ timbres, partly achieved by amplifying the micro sounds of the organ and using 

performing techniques which were introduced in the 1960s and ‘70s. Koch wrote 

of Örgeltopographie  (1998) ... 

 
it was rather a performance-piece. an assistant sat at the keyboard. a 
wooden plank was fixed at it to hold the keys down. he was pulling the 
stops (mechanical stops) in a fixed order, but only as far, as the pipes didn
´t produce a pitch yet, only a faint bit of coloured air -noise. the order, in 
which the he had to pull the stops was announced to him (and the 
audience) via a prerecorded tape with a speaking voice. meanwhile i was 
climbing around inside the organ (it was a rather large organ) with a 
wireless microphone, picking up sounds of the air coming from the pipes 
here and there. this sound, including my ruminations inside the organ, 
were transmitted live to the p.a. no processing involved. the whole thing 
lasted 15 minutes, with a new stop every 75 seconds. stop once pulled, 
stayed. when pulling a stop, the assistant had to be very careful, but 
nevertheless, eventually a pipe would start sounding. those kind of errors 
were very welcome :-)  (Personal communication, September 2008).

Koch's original programme (translated from the German by the composer)

reads: 

Some books speak about organ-landscapes. (don´t know, if that makes 
sense in English, in Germany at last in literature about organs there 
regional differences are described with a landscape metaphor) In this 
piece, the organ itself is treated as a landscape. Moving through it [the 
interior of the organ] determines the course of the piece, the search for 
sound (pipes sounding) determines the direction taken. A travelguide is 
heard from a tape, but the map he is reading is not the 
landscape." (Personal communication, November 2008)

The exploration and amplification of mechanical sounds continues into works for 

organ and realtime dsp, as in Steve Everett’s Vanitas (2005) where this is a feature 

of the opening section. Here the stop register action and mechanical key action are 

'played' and the sound is heavily amplified ‘to make the listener very aware that the 

instrument is a complicated and mechanized piece of equipment’ (Everett, personal 
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communication, May 2010). The timbral exploration of amplified mechanical sounds 

remains fertile ground for composers (see Ericcson, 2011, personal communication). 

It is important to understand that amplification of ‘mechanical’ or micro sounds 

around the organ case is quite different to the manipulation of sounds from the pipes 

themselves. In the former, the intent of the composers included here is to draw the 

audience into a closer aural relationship with the organ with all its sounds. A partial 

explanation for this may be the desire to allow the audience into the more intimate 

world of the organist, hearing the sounds that the organist hears as they play. This 

idea continues to interest composers, from Kagel to Everett, and to new 

compositions of 2010.  It is more than just the novelty of the sounds which can be 

amplified. It perhaps has to do with the ‘remoteness’ of the organist referred to by 

Toop (1999, p. 91) as they perform from an organ loft far removed from the audience. 

A demystification of the organist was explicitly adopted in Kagel’s Fantasia (1967) 

where he brings the sound of the day-to-day world of the organist into the musical 

world, using recordings of sounds of everyday life, (stairs creaking, toilet flushing, 

alarms, etc) and combining them with the sounds from the organ. 

When manipulating the more conventional pipe sounds using realtime dsp, the 

exploration of sounds in this context provides a new flexibility of sound, the ability to 

subtly alter timbre, volume, or both as a note is sounding in ways that appear 

spontaneous and expressive. The achievement of this tonal and dynamic 

expressiveness has been a quest of composers and builders since the eighteenth 

century and with the invention of a swell-box. 

 

There are a number of performers who work as improvisers with organ and sound 

processing.  Whilst this research is limited to the study of notated music for organ 

and realtime dsp, it is notable that organists such as Morgan Fisher, Charlemaigne 

Palestine, Wolfgang Mitterer and Josef Novotny, all of whom work in wider musical 

fields and contexts beyond the pipe organ, have extended the organist’s 

improvisatory traditions in this field. Morgan Fisher (Japan) had a small two-stop, 

portable pipe organ built by Ian Wakely in Australia in 2005, designed specifically for 

the purpose of being able to treat the sound using dsp in live performance. His 

reasons are quoted in Chapter 1.
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Fisher uses a number of external and discrete devices for processing the sounds, 

linked together and controlled by MIDI, for example the Gibson digital Echo, Double 

Whammy Pedal, and stresses the importance of preparing the dsp before his 

improvisations, though there are still elements of chance (or as he describes it 

"...chaos") 

The vast majority is music played in real time and dsp'd in real time - quite 
a juggling act! All the sounds go into a ... mixer with 3 effects units patched 
in - the Echoplex, the TC2290, and a Yamaha SPX1000 mainly for reverb. 
The filters, ring mod and other effects pedals are connected directly to the 
instruments - choices I make at the time of setting up for each concert.
(Personal communication, 10 September 2006.).

 
The signal processing effects which are incorporated into Fisher's performances are 

similar to those being used in the composed works that are the focus of this study. 

These include: Reverberation, delays and loops, pitch shifting, modulation and pitch 

bending, reverse looping and filters and ring modulators.7 This information was 

provided in 2006, two years or so after the composition of Dialogo sopra i due sistemi 

(Uijlenhoet 2003) which, with the exception of the reverse looping, uses a similar 

range of processing techniques. Even by this time, it seems that composers had 

largely self-selected similar dsp in either improvisatory or notated compositions. It will 

become clear that these processes are all used in the four works which feature in 

Section 3. 

So, there are two significant similarities of practice between improvised works and 

notated composed works for organ and realtime dsp – the planning and preparation 

of the dsp prior to performance, and the commonality of effects selected. 

Significantly, as an improvisor, Fischer elects to manage all the sound processing in 

performance himself, rather than collaborating with a technologist.  In this 

improvisatory context, the work of organists/keyboardists Morgan Fisher (Tokyo) 

Wolfgang Mitterer (Linz) and Josef Novotny (Vienna) have been important though 

isolated instances of organists experimenting with the combination of organ and 

electronics. 
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Section 3 Four works for organ and live dsp 

Introduction to Section 3

Why would a composer choose to create works for organ and dsp? The motivation of 

early experimenters in the genre (Koch and Fisher) for incorporating live processing 

is given above, and others such as Burt who use taped sounds to alter the timbre of 

the organ in the room. Having been involved with the creation of two of the works, 

Symmétrie Intégrante (Pertout) and Eight Panels (Harvey), it was clear that the use 

of live electronics was stipulated. Steve Everett's Vanitas was composed for organist 

Randall Harlow and the commissioning of a new organ at Emory University. He 

spoke of his reasons for including dsp in an interview in Melbourne in May 2010

(Video 13)

The developments in organ building noted in chapter 5 indicate the direction of 

current research and development of pipe organ technology and engineering. 

Although this research focuses on new timbres and pitch combinations through dsp, 

these are closely aligned with development of new mechanical actions which provide 

malleability to the tone and even dynamic control through keyboard touch (Harlow, 

2011). The organs being developed with this latter control are still highly 

experimental, and seem quite impractical in performance to date. As Harlow notes:

One is never sure exactly how much the pitch is going to bend or exactly 
where the stops will overblow. Additionally, when playing the expressive 
manual, it can be difficult to stress one voice among a wider texture, a 
difficulty not unlike playing a theater organ double-touch keyboard (Harlow, 
2011, p. 26). 

Limitations in mechanical and timbral control remains a key issue for organists.  

The focus of this study, however, is the actual experience of the organist 

performing four specific works with realtime dsp. This not only illuminates the 

changes in the performance practice of the organist when playing with realtime 

dsp, but also traditional performing parameters as they change to accommodate a 

new paradigm. 
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The four works for organ and real time dsp which formed the content of the 

workshop and presentation of May 2010 are explored several prisms, which seek 

to illuminate the central question of this research study: What performative 

techniques specific to negotiating new organ music and real-time dsp are now 

required by organists? How has the role of organist expanded: as performer; as 

sound designer? And further: What is the relationship between organist and 

technologist in the resulting performance context? How were these techniques 

and relationships manifested in the works under consideration? 

A number of tools are available to assist in providing meaningful and consistent 

comparisons between compositions that are otherwise highly diverse. In each of 

the chapters that follows (Chapters 7 - 10) each work will be considered using a 

similar structure, but adopting a different focus and emphasis. When read 

collectively, they present an overview of opportunities and issues that may arise 

when performing pipe organ and real time dsp. 

Technologically, the individual approach of each composer is noted, with the 

associated implications for performance. Each composer has used a different 

technological (and software) setup. Dialogo sopra i due sistemi (Chapter 7) uses a 

complete and commercially available set up. Counter-intuitively, this setup created 

the most substantial difficulties for performance of all four works. Vanitas (Chapter 

8) uses the Kyma sound processing hardware and software systems. Composer 

Steve Everett attended the workshop, performance and symposium, using the 

rehearsal/workshop time to develop the software arrangements to suit the organ 

and speaker setup that he found. Being alive to these opportunities, Everett in 

conjunction with me, took advantage of the opportunities availed by the workshop 

environment. This led to an extension of the musical role of the electronics in 

Vanitas and the effect and implications of this are explored in Chapter 8: a 

creative outcome as the result of the artistic practice methodology adopted for this 

research. 

Accessibility Matrix

To make meaningful comparisons between each of the works has been 

challenging. There is little commonality of content, style, musical intent, notation 

and compositional aesthetic. The only genuine similarity is that each includes pipe 
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organ and realtime dsp as the major timbral source. Therefore to assist providing 

a common set of paradigms, each work in this next section is viewed through the 

prism of its background, notation, form and structure – in a set of parameters 

created by Leigh Landy (2007, pp. 26 - 38). Technological considerations and 

requirements, the performative requirements (including registration) and some 

reflections about the individual work are made, which will be drawn together and 

viewed through the dual lenses of the Landy parameters and an interpretive 

realisation in Chapter 11. 

In considering computing requirements and the musical reasons for the use of dsp 

in the works discussed here, a mechanism needs to be established that provides 

a series of musical foci. Landy argues for improving the accessibility of 

electroacoustic music, providing a researched list of “access tools” which assist 

an interested (relatively uninitiated) audience in their appreciation and enjoyment 

of this musical style. They are:

i.  Understanding defined parameters: e.g. dynamics, space, pitch and or 
rhythm.

ii.  A homogeneity of sounds and a search for new sounds, e.g. music 
based on one or few pitches, homogeneous textures, or new 
sounds.

iii. A texture that does not exceed more than 4 layers or sound types 
simultaneously.

iv. Programmatic or narrative music – real or imaginary, and including 
“anecdotal music” – where the identification of of the sound 
source is fundamental, or “acousmatic tales” in which sounds are 
heard without the source of the sound being evident. 

v. Other parameters not yet discovered. (Landy, 2007 p. 28)
 

Drawing on Landy’s parameters, I have created a matrix to establish focal points that 

include musical structures, techniques and textures and the musical aims these set 

out to achieve. Through these parameters, the computing processing of live audio 

signal is also viewed from its musical intention and technique. Toward the end of 

each chapter in this section, there is a table listing the presence of the various 

elements listed, and commentary about how they apply in that work.

I believe that any organist needs to understand the structure of the work he or she 

performs. Only with this can the timbral shape through registration changes or 

manual changes be created. Such understanding is an inherent characteristic of all 
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organ performance and music. Effective registration or manual selection is one of the 

major skills of an organist. It arises from all the differences of organ style noted in 

Chapter 3, including the geographic and era based differences. Once an 

understanding of the background of a piece of music is achieved, negotiating these 

with the relevant characteristics of the instrument on which one is performing is the 

next task.

Consequently, I have seriously considered including a structural analysis of the 

pieces presented. However, I strongly feel that a complete and finely detailed 

analysis of each piece is not relevant to the thrust of this research. Neither does 

such knowledge add to any of the arguments which I consider important here - the 

role of the organ in avant-garde music over the ages and performance practice in its 

latest iteration –with live digital signal processing. Suffice it to say that there is no 

commonality of structure relevant to this between the four pieces, although the works 

of René Uijlenhoet, Steve Everett and Andrian Pertout have a clear structural 

formality, whereas Lawrence Harvey's piece does not. Harvey adopts a different 

approach to composition to that of the others, which is considered in Chapter 10.
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Chapter 7 Dialogo Sopra i Due Sistemi – René Uijlenhoet 

This chapter introduces the background of Dialogo Sopra i Duo Sistemi (2003 

revised 2007) by René Uijlenhoet8, for organ and quadraphonic live electronics, 

duration c. 18’30”. The challenges that arose when preparing the work for 

performance are then discussed.

Introduction  

As suggested by its title, Dialogo sopra i due sistemi  represents a dialogue between 

two systems – one old and the other new. It is derived from the Gallileo Galliei book 

Dialogo di Galileo Galilei ... : dove ne i congressi di quattro giornate si discorre sopra 

i due massimi sistemi del mondo tolemaico e copernicano proponendo 

indeterminatamente le ragioni filosofiche e naturali tanto per l’una, quanto per l’altra 

parte (1632)9, in which he compares the prevailing Ptolemaic system of the flat earth 

with the radical (and at that time forbidden) Copernican theory of a spherical, rotating 

planet. The composition is programmatic with subject’s musical equivalent explored 

by Uijlenhoet is the contrast between the acoustic sound of the organ – with the 

attendant conventions of registration, performative techniques and performer/listener 

relationship to the instrument – and the timbral and spatial potentiality afforded by 

live processing and spatialisation via the SuperCollider software and its 

quadraphonic output. 

Chronologically, Dialogo is the earliest of the four compositions examined in this 

study. Since its composition in 2003, it has received a number of performances by 

organists such as Randall Harlow (Eastman, Rochester) and Jan Hage (Laurenskerk, 
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Rotterdam), mostly with the composer operating the electronics. The most recent 

iteration of the score (2009) includes warnings and recommendations that suggest 

they are born of the various performance experiences. From Uijlenhoet's introductory 

notes : 

Due to the musician operating the computer using both hands and eyes to 
operate the computer as well as the mixing desk, it is recommended to ask 
an assistant to help turning the pages of the score in order to stay 
synchronous with the organist... (para 5).

Regarding the setup of the microphones in the organ case: 

be prepared to spend a lot of time realising the installation and be careful 
not to damage pipes...during this installation process! Also make sure – in 
advance of the concert date – that the owner of the organ allows this 
harmless treatment to be executed (Uijlenhoet, 2009, para. 11).

This last issue is common to the first performance of Steve Everett's Vanitas where 

at the last minute, internal access to the organ case (for the purposes of setting up 

the microphones) was blocked (personal communication, May 2010).  My personal 

experience ‘preparing’ various pipe organs supports the wisdom of Uijlenhoet’s 

advice. In July 2007, when negotiating with civic authorities for permission to place 

microphones in the pipe chambers of the Melbourne Town Hall organ, the organ 

supervisor required that the work be completed by the organ maintenance staff, as 

no others were permitted to enter the chambers. However, a few months later when 

having to do the work again for the first performance of Eight Panels, the same 

supervisor was sufficiently confident in the process and allowed me to insert and 

mount the microphones within the various organ chambers myself. 

Dialogo is programmed in SuperCollider 3 (http://supercollider.sourceforge.net ) with 

a patch file provided with the score. To perform the work, the computer musician 

installs the SuperCollider software on to their computer, sets it up within the sound 

system (quadraphonic speaker configuration and eight inputs) and then runs the 

patch, which controls the routing of sounds from input, processing and output. Step 

by step instructions are contained within the composer's notes in the score and the 

various text files that accompany the software. In common with Steve Everett's 

Vanitas  (Chapter 8) and Andrian Pertout's Symétrie Intégrante (Chapter 9), René 
Uijlenhoet's Dialogo i due sistemi uses a conventional organ notation on three 

staves, and none of the extended performing techniques noted in earlier chapters. 

The technological demands are also relatively modest – eight input channels and a 
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quadraphonic output, with signal processing occurring within the SuperCollider3 

software environment.

Challenges

Compared with the other works, Dialogo Sopra i Duo Sistemi  has an uncluttered 

technological setup which allows the listener to focus on the intent and musical 

aesthetic contained within the music. Dialogo sopra i Duo Sistemi and Vanitas are 

both composed for an instrument of (at least) three-manuals (keyboards) and pedals. 

When preparing Dialogo sopra i duo sistemi, it was possible to select a registration 

schema for the organ at Toorak Uniting Church that allowed successful performance 

of the organ score alone, and before the addition of the electronics, without any 

major issues being encountered. From the perspective of the organist, and in the 

light of the introductory comments in this section, accommodating the notes and 

adjusting the work successfully to the two-manual organ that was available for the 

performance, as distinct from the three-manual organ for which the work is 

composed, presented few problems. A similar process to that outlined in the 

registration table given for Vanitas in the next chapter was followed, allowing the 

musical intent of the organ score to be realized.

When preparing the performance with the addition of the electronic processing, a 

number of significant musical and technological/performative issues soon became 

evident. The major problem in this performance environment was re-routing the dsp 

so that the sounds could be separated and processed using just two keyboards 

instead of three, with the concomitant reduction of inputs from eight to six (two for 

each manual division and two for the pedal). In a note in the score René Uijlenhoet 

flags this potential problem – “Since the Dialogo-software needs certain sounds to be 

played at certain works [organ divisions], one has no liberty in changing the manuals 

from what is indicated in this score. In case of great difficulties to realize the proper 

registration as indicated on the prescribed manual, one can invent a good sounding 

alternative registration instead of moving the part to a ‘better sounding’ manual, or 

solving the problem with clever coupler changes.”  (Uijlenhoet, 2009, para. 35). The 

required combinations of the electronics, the organ manuals – and related organ 

divisions – made it nigh impossible to achieve the aural outcomes. this practical issue 

that arises in most acoustic organ music – how does one adapt a work for 
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performance to the instrument at hand, whilst retaining the integrity of the 

composition? 

Managing this input and routing in Vanitas,  being originally based on a vertical 

microphone array (See composers note in the score (Everett, 2005, p. 2) the 

presence of the composer at the workshop and his preparedness to make 

adjustments to the internal routing to suit the environment provided a solution to this 

issue. In my performing experience there are a few compositions for which a 

substitution of keyboards solution just will not work, and so either such works are not 

performed, or the performance is moved to an instrument that will meet the musical 

needs of the piece. Dialogo and the Peter Collins organ used for the workshop are 

one such occasion – changing the keyboards around in this way did not allow the dsp 

to function correctly, and so a decision was taken during the weeks before the 

workshop not to proceed with its presentation on this occasion.

As will be observed and discussed a little later, the musical aesthetic of the 

electronics is inflexible in execution, and reconciling this inflexibility with certain 

technological and instrumental realities eventually prevented the performance of the 

work in the performance environment available for the May Workshop, presentation 

and symposium. However, its omission did not lessen the work's significant role in 

discussions and thoughts between the organist, music technologist and other 

composers, and drew elements of the other three pieces which were presented into 

shaper relief. The performance issues this raises are discussed in this chapter.

Notation

For the organist, the score is a conventional organ score, over three staves (two for 

manuals and one for pedal). Specific directions for manual and stop selection are 

given throughout the score, based on the organ in the Laurenskerk in Rotterdam. 

Fortunately, the registration indications presented little or no problems to recreate at 

Toorak.  The challenges arose elsewhere as the software looks for input at certain 

points from pitch or amplitude to trigger for specific sound processing tasks, 

excluding latitude in manual selection. The composer prefers to have a different 

timbre rather than changing keyboard.
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Structure

Dialogi i due Sistemi  is broadly structured in a symmetrical arch form - 

A.B.C.D.E.F.F1. C1. D1. D2/C2. A. 

A short example of the French ‘Toccata’ style organ writing discussed in Chapter 5 

(Widor & Mesiaen etc) (See Figure 18) is shown from Section F. It illustrates the 

relatively virtuosic but traditional style of organ writing in Dialogo. Whilst there are 

some relatively awkward cross-rhythms in Section C (see Table 2 below) the organ 

score is, for a major new style of writing with organ and dsp, completely standard. 
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Bar Section Comment

1 - 26
A

The musical material of B 3 - 4 creates material that is developed into 
cluster material later in the work. Section B is an extension of this music, 
and it recurs in sections C & D  (B134-135 in inversion) 

27 - 57 B A combination of dense RH chord clusters using an 8ʼ flute tone

58 - 108
C

ʻMorse codeʼ music (B 64 - 66) acts as a refrain throughout this section. 
Rapid spread chord gestures alternate, becoming more and more 
extended in duration and range

121 - 152 D More active music - short growing chordal clusters in both hands and 
pedals. (B134 - 136)

153 - 167

E

A little ostinato section – creates a moment of exotic ("like and African flute 
ensemble") quiet with metric variation in almost every bar in this section. 
(5/4, 1/4, 4/4, 5/4, 2/4, 3/4, 5/4, ¾ etc)  before the energetic writing which 
features repeating chord with a reducing dynamic level though using a 
complex rhythmic structure.

167 - 183

F

(Prefaced by performance instruction to the organist ..."wait long for the 
electronics to go wild, when the sounds finally collapse you 'jump in' with 
great force on bar 168") Rhythmic syncopation and a ʻFrench Toccataʼ 
style of writing,  crossing between hands and feet - especially at B 170 - 
181(see Figures 16 & 17)

183 F1

bridge
Bridging passage to B190. An intervallic extension and repetition of wide 
leaps of F.

187 (Fig 20) - "like an echo effect"

190 - 230

C1

(Fig 21) C1- "like little bells" 2 2/3' + 2' flute + principal on separate 
manuals 5:4 proportions between the manuals too - based on 'Morse-code'
 B231 D1 rhythmic augmentation of chord patterns of D and 'morse code' 
of C.

231 - 251 D1 An alternation between a rhythmic augmentation of chord patterns of D 
and ʻmorse codeʼ of C

251 - 301

D2/C2

Expanding clusters in alternation with the gestures of C and D. This builds 
to the dynamic and musical climax of the work, with the electronics making 
a huge crescendo from B296 and overwhelming the acoustic sound of the 
organ. (Fig 29 - 32)

302 - 337 A1 Coda based on opening - similar registration, electronic processing and 
musical material.

Table 2  Dialogo sopra i due sistemi 
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Technology

SuperCollider is an environment and programming language for real time audio 

synthesis. It allows for the creation of scenes and settings to be called up in a given 

order and sequence during performance. The software is controlled in Dialogo sopra 

i duo sistemi by a technologist who, following the organ score, moves from scene to 

scene in order as the organist performs the score. In Dialogo Sopra iDuo 

Sistemi, SuperCollider is used to process the input from the organ and generate 

sounds in real time. In this work, the processing is controlled via a computer 

keyboard and mouse and the software is arranged into discrete scenes. The 

technologist moves the software from one scene to the next according to directions in 

the score using the buttons visible in the screen shot of the performance interface 

(Figure 19) as the organist reaches specific points. 

The technologist uses a mixing desk (through which all the organ sounds, both 

processed and unprocessed are routed) to create the balance between the 

acoustic and processed sounds of the organ within the auditorium. The scenes are 

recalled by means of using a computer mouse to press and activate buttons on the 

main screen of the SuperCollider patch (see image above). The technologist requires 

advanced music score reading skills in addition to other musical ensemble 

sensitivities to balance the sound appropriately. For example, between B 153 and 

167, the electronics fade in becoming louder and louder, until by the end of the 

section they mask the organ sound, and continue building until they "...go 

wild" (Uijlenhoet, 2010, p.13) and a little later, "Electronics make a huge 

crescendo" (Ibid, p. 22). The relative inexactitude of such directions is not so usual in 

most computer languages. The ability of the computer musician to read and follow a 

score as well as artistically create a balance between the acoustic sound of the 

instrument and the dsp output is integral to the success of a performance. Both skills 

are required in all the pieces under discussion.

As noted above, a three manual organ is specified with eight microphones placed 

within the case, two in each section of the organ. This specificity created problems in 

creating a performance environment for the piece that is discussed below. The 

composer makes a number of apposite comments about the operation of the 

technology, relationship of the organist and technologist and performers to the 
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organ’s ‘owner’, which resonate with the experience of this organist/technologist.  

The notes that preface the work are worthy of quotation.

To set up the quadraphonic sound-system and the eight microphones at 
the inside of the organ a small crew should help to build this set-up 
carefully, long before the concert and the sound-check and rehearsals 
take place. The four-channel quadro sound-system is set up in the 
corners of the listening space.
The microphones are placed within(!) the organ case, be prepared to 
spend a lot of time realising the installation and be careful not to 
damage pipes or conducts of the organ during this installation process! 
Also make sure – in advance of the concert date – that the owner of the 
organ allows this harmless treatment to be executed.
Microphone 1 is placed in the left side of the ‘Bovenwerk’ or ‘Swell’ 
while microphone 2 is installed in the right side of it. Mikes 3 and 4 are 
placed in the left and right side of the ‘Hoofdwerk’ or ‘Great’. Mikes 5 
and 6 are placed in the left and right Pedal-towers.
Mikes 7 and 8 are placed in the left and right sides of the ‘Rugwerk’ or 
‘Positive’. Guard the mikes against the sounds of the other ‘works/parts’ 
of the organ as much as possible by closing all the doors of the organ 
case. ‘Left’ and ‘right’ are seen from the perspective of someone (the 
computer operating musician in the middle of the listening space) facing 
the organ. If the microphones, the audio interface and the computer and 
the amplification are all connected as described, turn on all the 
equipment, with the amplifiers turned on last. In the Mac OS X Utilities-
folder the program ‘audio MIDI set-up’ is opened, make sure the audio 
interface is chosen as the Default Input and Default Output.
Quit this program (and all other programs). (Uijlenhoet, 2009, Dialogo 
Sopra i Duo Sistemi,  Score notes) 

An ideal aesthetic balance between the acoustic organ and electronics is 

recommended by the composer “… the operator of the electronics must seek a 

‘complete balance’, meaning organ and electronics are most of the time equal in 

perceived loudness, with the electronics tending to be ‘just a little bit’ louder than the 

acoustic organ. During those loud moments the electronics may shortly even ‘mask’ 

the acoustic organ’s direct sound completely” (Uijlenhoet, 2009, Performance Notes, 

para 25). This balance between organ and dsp, with the electronics being a little 

more dominant in sound-mix than the acoustic, may be perceived as representative 

of the movement to a new system (of thinking, as in Gallileo's text) in the music. The 

question of balance between organ and other sounds exercises the musical thinking 

of other practitioners of organ with electronics/tape.
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When 

questioned on 

his practice 

with a 

technologist, 

Hans-Ola 

Ericsson 

observed that 

he looks for an 

equal balance 

between organ and electronics – or even a slightly higher level of mix of the dsp over 

the organ. (Video 14)

The balance suggested by both Uijlenhoet in his notes and Ericsson in the example 

disclose an attitude that is important. Both systems (the organ and the dsp/output) 

are equal in importance and, as in any chamber music environment, either can be 

the dominant sound at any given point – in fact it is expected: the effects and 

treatment are not a subsidiary to the acoustic sound, but absolutely equal. There are 

further ramifications on the relationship between organist and sound technologist 

which act as a significant modifier of the organist’s performative requirements which 

are discussed later in this study (See Chapter 10). The sound technologist in all 

works under discussion in this section has an equal musical role in the creation of the 

sounds of a work. In discussion with other organists (Hans-Ola Ericsson and Gary 

Verkade) who regularly work with technologists in performance, there appears to be 

a common set of skills and attributes required of the technologist. 

Figure 18  Uijlenhoet Dialogo sopra i due sistemi  B 168 - 170 
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In Dialogo Sopra i due Sistemi, the software both initiates events and sounds – for 

example, the opening, or Bar 300 - 301 – or is triggered by certain sounds and 

combinations from the organ – for example, the cessation of sound in B 1 caused by 

playing a chord, or the bending or echoing of sound which occurs between B 64 - 76. 

Such operations require strong musical collaboration between the organist and 

technologist. At Bars 296 - 301 (electronic scenes 29 - 32) the composer gives the 

following directions to the organist and computer musician:

Electronics sounds make a huge crescendo [B296 Sc 29] ... wait here 
really long until the glissando stops and after that makes a decrescendo ... 
[B 301] Electronics start a large glissando up and down ... wait for it ... 
[and at B 301 to the] Computer Musician: wait really long until the 
glissando stops and after that make a decrescendo with [scene] 31, wait a 
while ... then press 32 and the organist will play B 302 and beyond 
(Uijlenhoet, 2009, Score performance notes, p. 22). 

Here Uijlenhoet is explicitly changing the musical lead from organist, who mostly 

leads the timing of events, to the technologist for this moment. The equality of 

relationship between chamber musicians is not new in instrumental music (see 

Penny, 2009, p. 112) but is most unusual in organ and electronic music. In an 

acoustic context, the large organ is commonly a leading instrument/timbre or solo 

accompanist in chamber ensemble music, but with the incorporation of electronics, 

the sound, scale and perspective of the organ can be matched or even exceeded. 

This equality allows the computer musician to initiate and lead musical gestures, 

changing the performative practice of the organist. As an organist who performed in 

the past with a number of professional symphony orchestras, I see parallels here with 

performing on the organ as an orchestral player – always under the control of the 

Figure 19 Screen shot of software performance interface
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conductor and balancing what one does with the rest of the ensemble.  With a 

growing repertoire of works for organ being performed with music technologists 

(computer musicians) it is a practice that needs to be considered specifically in 

relation to the organ and refined in operation. This area is a large new topic, and 

discussed more extensively in Chapter 11 with a view to future practice-based 

research.

For the performance in Toorak (May 2010) a process was devised to create a 

software version that could be used for a two manual organ. It entailed first mapping 

out the manual usage and registration on the Peter Collins organ, bearing in mind 

that the composer has specified a timbral quality for each musical section. Within the 

software, this is controlled by use of buttons that are activated within the User 

Interface window (see Figure 19 above) and adjusting these for a two manual organ 

was the next task. Respect for the integrity of the sounds and their placement is 

integral, as the fx in the software are selected for their impact on a certain quality of 

sound. For example if a flute sound at a certain pitch (Bar #)  is indicated, given the 

changes already necessitated by the two manuals instead of three, it was deemed 

important to adhere to this timbral (registration) direction. Within the software, 

required changes included the reduction of inputs from 8 to 6, and a re-allocation 

throughout the score according to the manual changes determined by the organist 

and noted in the score. In theory, this was unproblematic and should not have 

presented too many problems. 

In her presentation, Long Live Live Electronic Music - Encore!, Bosma reports on a 

discussion of the preparation of software for performance by musicians who are not 

the original performers/creators of the piece from the stance of being able to 

adequately notate an electro-acoustic work for future performance, and managing or 

anticipating the attendant issues of software obsolescence (Bosma, 2009). This 

presentation included René Uijlenhoet discussing Dialogo  and its software, which 

was rewritten using Super Collider 3 for the work’s 2009 publication. The discussion 

centered around the extent to which composers of electro-acoustic works should 

make their works freely adaptable to other performers, to facilitate adaptation to 

performing environments other than the original. It is one that is vexed for both 

performers, who need flexibility to make pieces performable in different 

environments, and for composers who wish to retain control and integrity in the 
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artifact (software) of their piece. With a pipe organ involved, an additional element 

comes in to play: the unique quality of every pipe organ and its unique positioning 

and specification, depending on the building in which it is housed. A full consideration 

of the reconciliation of these conflicts is outside the scope of this study. It is the 

unresolved difficulty of a performance authentically recreating a work incorporating 

live electronics using different equipment, setup and, in this case, organ disposition 

while remaining true to the composer’s timbral and musical intentions for the piece 

(as outlined by Bosma) that caused the cancellation of the performance of Dialogo 

sopra i due sistemi in this May 2010 Presentation.

A specific example of one of these challenges encountered at Toorak will describe 

how this issue arose, possible solutions trailed, and the realization reached that 

overly significant musical decisions were arising which are, in my personal 

performance practice, beyond the scope of performer(s). As the composer was not 

available for consultation during this stage of the preparation, it was regretfully 

decided to leave the performance of Dialogo sopra i duo sistemi out of the 

presentation on this occasion. As a research exercise, the whole process was 

remarkably instructive. The 'problems' which arose included managing the extent of 

changes required by the reduction of inputs, and the allocation of output when 

clashes arose.  
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Typical of the challenges preparing Dialogo sopra i due sistemi, was rewriting the dsp 

so that the sounds could be separated across just two keyboards instead of three. In 

a note in the score René Uijlenhoet had flagged this potential problem – “ one has no 

liberty in changing the manuals from what is indicated in this score”  (Uijlenhoet,  

2009, Performance Notes, para. 35).  A single example of this, from the eighth 

SuperCollider scene (Figure 20) (Score bars 76 - 109 – see Figure 22) demonstrates 

the scope of the issue and the solutions which would be required to resolve it.

This is a variable echo setting, with differing reverb and delays  for each division 

(DelayN.ar(oi*4, 8,) :DelayN.ar(oi*5, 8,): DelayN.ar(oi*7, 8,): and so on), a range of 

differing internal amplitude settings (SplayZ), the addition of LFNoise at various 

levels, and a manipulated asdr envelope (attack, sustain, decay and release) on the 

output. The output is also tracked to the four-channel surround sound system. The 

inputs are for all eight organ inputs: Great (hoofdwL and hoofdwR), Positive organ 

(rugwL and rugwR), Swell (bovenwL and bovenwR), and Pedal organ divisions 

(pedL and pedR).  This setting relates to scene 25 in the score (and is operating at 

SynthDef(\VariEcho, {arg out=0, gate=1; var hoofdwL, hoofdwR, rugwL, rugwR,bovenwL, 
bovenwR, pedL, pedR, pink, oi, ho,ao,bo,co,do,eo,fo,go, ampli, outp, gateEnv, blockSize;
#  hoofdwL, hoofdwR, rugwL, rugwR,bovenwL, bovenwR, pedL, pedR  = AudioIn.ar
([~hoofdwL, ~hoofdwR, ~rugwL, ~rugwR,~bovenwL, ~bovenwR, ~pedL, ~pedR;]);
blockSize= if (~blocksize == nil, {64}, {~blocksize});    
oi = Mix.new([hoofdwL, hoofdwR, rugwL, rugwR,bovenwL, bovenwR, pedL, pedR]); ampli= 
Amplitude.kr(oi,0.02, 0.005); 
oi = SinOsc.ar(62.midicps*LFNoise2.ar(62.midicps, 0.1, 1), 0, oi);
ho = BPF.ar(DelayN.ar(oi*4, 8,LFNoise0.kr(0.15.rrand(0.5).postln, 3.99, 4)), 62.5, 0.2);
ao = BPF.ar(DelayN.ar(oi*3.5, 8,LFNoise0.kr(0.15.rrand(0.5).postln, 3.99, 4)), 125, 0.2);
bo = BPF.ar(DelayN.ar(oi*3, 8,LFNoise0.kr(0.15.rrand(0.5).postln, 3.99, 4)), 250, 0.2);
co = BPF.ar(DelayN.ar(oi*2.5, 8,LFNoise0.kr(0.15.rrand(0.5).postln, 3.99, 4)), 500, 0.2);
do = BPF.ar(Median.ar(5,DelayN.ar(oi*5, 8,LFNoise0.kr(0.15.rrand(0.5).postln, 3.99, 4))), 
1000, 0.2);
eo = BPF.ar(Median.ar(5,DelayN.ar(oi*7, 8,LFNoise0.kr(0.15.rrand(0.5).postln, 3.99, 4))), 
2000, 0.2);
fo = BPF.ar(Median.ar(3,DelayN.ar(oi*9, 8,LFNoise0.kr(0.15.rrand(0.5).postln, 3.99, 4))), 
4000, 0.2);
go = BPF.ar(Median.ar(3,DelayN.ar(oi*11, 8,LFNoise0.kr(0.15.rrand(0.5).postln, 3.99, 4))), 
8000, 0.2);
gateEnv = EnvGen.kr(Env.adsr(0.005,3,1,5, curve: -4), gate, doneAction: 2);
 outp = SplayZ.ar(4,[ao,bo,co,do,eo,fo,go,ho])*Slew.kr((ampli < 0.02), 1000/blockSize, 1000/
blockSize); 
 
 Out.ar(out,outp*gateEnv)}, [\ir, 0]).send(s); ((Uijlenhoet, R - 2003 rev 2007/9, para 63)

Figure 20 Dialogo sopra i due sistemi  SuperCollider Scene 8
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the point shown in musical example below (B251 - 280). Pressing the twenty-fifth 

scene button send the following instruction to the post window of SuperCollider (see 

Figure 21). 

Figure 22 shows a section of the organ score at the same point of the work. (B 77 - 

81)

The required combinations of the electronics, the organ manuals and divisions (the 

sets of pipes associated with each manual and placed within a discrete and separate 

section of the organ case) are central to the dsp design at this point of the work. 

When adapting the electronics to a two manual organ, one must be cognizant of the 

nature of the organ writing which spread over three divisions (Manual I, Manual III 

and Pedal) using stops of similar pitch and timbre – at 2’ pitch – with contrasting 

gestures between each division, and the difference of treatment for each.  It becomes 

evident that there is little option here for an effective adaptation that retains the 

sound0 = Synth("ShftEs4ruis" : 1001), sound1 = nil, sound2 = Synth("PedToOut" : 1002), 
sound3 = nil, sound4 = nil, sound5 = nil,sound6 = nil, sound7 = nil 
sound0 = nil, sound1 = nil, sound2 = nil, sound3 = Synth("VariEcho" : 1003), sound4 = nil, 
sound5 = nil,sound6 = nil, sound7 = nil 

Figure 21  Dialogo sopra i due sistemi  Scene 25

Figure 22  Dialogo B 77 - 81
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musical and timbral integrity of the original. It has been noted that this is a question 

and challenge that arises in most organ performance. How the transfer of the work 

from a three-manual to two-manual organ was accomplished in Vanitas is detailed in 

the Table 4 at the end of Chapter 8. Similar processes were used in Dialogo sopra i 

due sistemi. The original internal setup of the software and inputs of Vanitas allowed 

this flexibility, although during the workshop period, Steve Everett changed the input 

settings to accommodate acoustics of the building, the input and output setups 

available. 

Whilst the art of registration is elemental to the skill set of an organist, and 

encountered daily in acoustic performance environments, the interaction of a specific 

organ and software is not. For the pipe organ repertoire to develop more completely, 

and organ and live dsp to develop beyond a niche combination, this needs to be 

adjustable to fit the performance circumstances. Its lack caused the performance in 

this workshop to be shelved. See Chapter 11 for further discussion and suggestions.

Performative Practices

Organist actions and interactions

 

From the organist’s technical perspective, Dialogo Sopra i Due Sistemi is quite 

straight forward, although there are a couple of sections that are technically 

demanding. Bars 88 - 104 is the most awkward section to master with a gradual 

phasing of material between the hands (Figure 23).
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Figure 23 Uijlenhoet Dialogo sopra i due sistemi Bars 88 - 102

I found that, by analyzing the patterns in each line in this section, and repetitive 

steady practice, muscle memory took over, bringing confidence to the performance. 

Practising with altered rhythmic patterns also assisted in getting control of this 

passage. In particular the rhythms given in the example below (Figure 24) proved 

most helpful in learning to play this section at speed and with control.

The importance of having an organ with the physical resources of a three manual 

organ have been discussed earlier in this chapter. The process of successfully 

adjusting the three manual layout of Dialogo sopra i due sistemi to two was similar to 

that of Vanitas which is similarly scored. The adaptations which were made to 

perform Vanitas on a two manual organ are discussed in detail in Chapter 8. Similar 

adaptations were made to arrange Dialogo to the organ in Toorak, and so reference 

is made to the discussion in Chapter 8. 

Figure 24 Phillip, 1947 p7
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The changing role of organist as performer.

There is continuing development in the role and practice of the organist when 

working with organ and realtime dsp. Within the parameters of it, the change of 

performance practice culminates in the performance of Eight Panels (Chapter 10).  

Dialogo sopra i due sistemi requires the organist to perform the organ score using 

traditional techniques. There is collaboration throughout the work, with the musical 

‘lead’ changing between organist and technologist, as the organist is required to 

respond to sounds generated by the electronics: from the opening section where the 

electronics open the work – "Start of the electronic Sound-1 approx. 30 - 45 sec's 

before 'bar 1' Fade in slowly from silence”. This first sound is automatically 

stopped' (by the first notes of the organ) and the organist then moves into the aural 

space initially created electronically. There is interaction between the acoustic and 

electronic sound sources, which is tangible only in the space – or as Burt described it 

‘mixing in the air’ (Chapter 5). In the setup of an electronic system at Toorak (May 

2010) this ‘mixing’ was the subject of on-going discussion, both its implications for 

composer, organist, technologist and the content of the musical expression itself. 

These implications and reflections are canvassed in Chapter 11 and elsewhere as 

they pertain to the works performed in the workshop.
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 Chapter 8 Vanitas 2005 – Steve Everett 

This chapter introduces the background of Vanitas by Steve Everett, for organ 

and live electronics. The opportunities that arose when preparing the work for 

performance are then discussed.

Everett10 introduced this work with the following remarks, particularly commenting on 

his rationale for combining acoustic pipe organ and electronics (see Video 16).  He 

spoke particularly about his approach to writing for the, already very rich sounds of 

the organ and what he felt the use of electronics added to his compositional process. 

This is discussed later in the chapter. (Video 16)

Vanitas (Everett, 2005) is a work for organ and live electronics (Kyma) that takes as it 

point of departure the visual art genre of ‘Vanitas’. Kyma is a hardware sound 

processing system which allows sounds to be morphed or changed in real time and 

applied in an immersive or spatialized environment. In this performance, the dsp 

parameters were controlled through a Max/MSP patch, with the sound processing 

and variable changes carried through Kyma (See Appendix 2).  The sound 

processing is set out on a timeline allowing dynamic changes to occur within real 

time. In discussion with the composer, this element was one that was particularly 

appealing in selecting Kyma as the processing system of choice on this occasion. 

During the preparation for the workshop and performance in May 2010, Everett 

The Pipe Organ and Realtime Digital Signal Processing - Blackburn                                   p 113 of 256

10 Steve Everett is Professor of Music and teaches composition, computer music, and directs the 
Music-Audio Research Center at Emory University in Atlanta, USA. In addition, he has been a visiting 
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of Music, Conservatoire National Supérieur de Musique de Paris, the Conservatoire de Musique de 
Genève in Switzerland, Rotterdam Conservatory of Music, and Utrecht School of the Arts. His 
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music; Philosophy of art and technology.
Many of his recent compositions involve performers with computer-controlled electronics and have 
been performed in twenty different countries throughout Europe, Asia, and North America, including at 
IRCAM and INA-GRM Radio France in Paris, Re-New Arts Festival-Copenhagen, Orgelpark- 
Amsterdam, The Esplanade-Singapore, Korea Computer Music Festival-Seoul, Melbourne-Australia, 
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University-Japan, Spark Festival of Electronic Arts, ICMC, Resonances Arts Festival-Paris, SEAMUS, 
New York Electroacoustic Music Festival, and Lincoln Center, Carnegie Hall, Merkin Hall, and Music 
Midtown in New York.
 He also studied composition with Sir Peter Maxwell Davies and Witold Lutosławski at Dartington Hall 
in England and has made a study of the music of Bali, Java, and India.
At Emory University, he has served as Chair of the Department of Music, Chair of the Faculty Council 
and President of the University Senate, and is currently Director of the Center for Faculty 
Development and Excellence. (from http://music.emory.edu/COMPUTER/Steven_Everett.html, 
retrieved May 2011) 
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adjusted the parameters and effects to take advantage of the local conditions and 

performance environment. Some of these changes are discussed later in this 

chapter.

Often associated with paintings of early seventeenth century Netherlands, 

the vanitas art-movement conceptually reflects the pervading Calvanist moral stance 

of the day. It’s a perception that humanity is permanently in a state of total moral 

depravity. Vanitas images are most commonly in the form of a still life, focusing on 

objects  symbolically representing transient earthly pleasures and achievements. 

Such works usually contain the standard still life elements (fruit, vegetables, flowers 

and other foods) alongside symbols of temporality, including the arts and science 

(books maps or musical instruments), wealth and position (coins, purses or precious 

objects), pleasure (wine, goblets, a pipe, etc) – and the passing of time (burning 

candles, a skull, clocks, flowers). The objects may be placed in disarray or broken, as 

in Vanitas, Pieter Claesz, (1630) (Figure 25) with its skull and bones, burnt out candle 

and other broken objects, implying that death will overthrow all humanity’s 

achievements.  In some paintings, food may 

be rotting, or flowers portrayed as well past 

their prime. These sentiments continued to be 

of interest to visual artists up to recent times, 

with computer generated still life images 

incorporating a vanitas overlay. In the twentieth 

century, artists such as Georges Braque 

(1882-1963) (Figure 

26), or Giorgio 

Morandi (1890-1964), 

Natura Morta, oil on canvas, 1956, and the twenty-first 

century digital generated images of  Alain Khadem ( http://

www.artisanart.us ) use the symbols of temporality within a 

vanitas aesthetic.

The visual elements found in baroque vanitas images, with 

their morbidly attendant tenebristic style, highlight specific 

objects with an illuminated and virtuosic chiaroscuro. Aurally, 

these find an equivalence in Everett’s work. The capacity of the Kyma sound 

 Figure 25  Pieter Claesz (1630) Vanitas, 
oil on canvas, 39.5 x 56 cm Mauritshuis, 
The Hague

Figure 26 Georges 
Braque  

(1882-1963), Violin and 
Candlestick (1910)
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processing software to transform the sound in real time plays a major role in 

providing this. The pipe organ is one of the great symbols of wealth, status and 

power in the Protestant north of Europe, (Davidsson, in Snyder(ed), 2000, p. 83)  and  

the choice of the instrument and the style of the musical writing has a long historical 

resonance which is implicitly understood, even today. In his spoken introduction to 

the presentation of his work in Toorak Everett observed: 

In the kitchen (of a seventeenth century Dutch house) will be a Vanitas 
painting, which has sort of rotting fruit, and things that are all ephemeral 
and were all transitory to remind them that life is an ephemeral, transitory 
thing itself. The paintings were a reminder not to get too locked in to one 
thing because everything is going to be decayed. This piece is an attempt 
to create a musical Vanitas where everything is kind of rotting, so if you 
have that image of rotting sounds you have the idea of the piece (Everett, 
2010, see Video 16).

The aim of the electronic processing in this instance is to create an impression of the 

decay and ephemeral nature of life, as depicted in the Vanitas paintings, through 

effects used in the electronics including timbral shift, spatial re-location and tuning 

and detuning of the organ sound.

Notation 

The score of Vanitas is a combination of quite traditional organ-music notation (ie. 

three staves with regular time signatures, etc) and a number of less conventional 

performance techniques, such as at B26 where keys are rhythmically played and 

stops are randomly drawn on and immediately off. This provides a percussive pulse 

from the (amplified) action sounds and sudden pitched sounds.  Otherwise, the 

performance techniques required of the organist are identical to those of any late 

19th or 20th century composition. Technically, Vanitas  is  quite demanding with, for 

example, extended syncopated rhythms in which the accent moves forward by a 

semiquaver over the sections and several sections of highly disjunct writing. (See 

Figures 27 & 28)

As in Dialogo, the score contains cues for the eleven Kyma ‘Sound Objects’ used 

during the piece. Therefore, in addition to the standard music notation and 

information for the organist, the score also contains a so-called “Kyma 

Timeline” (Everett, 2005, p. 2). The piece was originally scored for an organ with 

three manuals, and the manual change directions throughout are both precise and 
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complete. Attention has already been drawn to some of the characteristic features of 

the score, percussive writing (B 26) and very rhythmic and syncopated, which 

contrasts with a long section (B 61 - 103) of trills in the manuals and a slow-moving 

pedal melody.

The notes that are represented by the notation is just one component in the total 

musical sound that reaches the listener: what Landy describes as the 

'Reception' (Landy 2007 p38). The printed score appears complete, and it is both 

seemingly logical and musically coherent when played independently. The whole 

musical environment changes when the signal processing is added. The effect of this 

change is clearly evident between bars 95 - 142. At this particular point there is little 

electronic manipulation, as the organ/ist is expressing life's aggrandizement and 

achievement, shortly before it all collapses into the nothingness of death and decay 

(Vanitas), at which point the electronics pungently return and the sounds again 

achieve the 'rotting' effect the composer spoke of in his introductory remarks. This 

short video/audio example is from Section 5 Kyma 6 (see Figure 28) which includes 

some de-tuning of the sound (pitch-bend) which emphasize the rotting quality. As this  

excerpt proceeds one is aware of the gradual increase in dominance of the effects. 

As the music of this section reaches its climax and collapses it is the effects which 

persist and run into ‘nothingness’ which follows. 

       

Form 

Although programmatic by nature, structurally Vanitas contains a number of  clearly 

defined sections, characterized by contrasts of style – sustained or short (staccato), 

sustained chords and rhythmic patterns, high or low pitch, loud or soft dynamics. The 

repetition (recapitulation) which occurs has, as will be described, quite programmatic 

intentions.  

 

Section 1

A long sustained chord with subtle electronic manipulation introduces the piece (Bars 

1 - 5). The chord eventually changes to a statement of melodic motifs and specific 

intervals which are prominent in all sections: minor second; minor third; diminished 

fourth (enharmonically a major third); tri-tone; minor sixth; octave. Other significant 

characteristics also appear: timbral contrasts from manual changes and rapidly 

repeated notes and rhythmic patterns which include cross-rhythms. At Bar 17 
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(Scene Kyma 2), rapidly repeated notes begin, which evolve to a rising, arpeggiated 

figure. The end of this section is a repeated rhythm with all stops closed, with 

‘randomly open stops for single notes’ (Score note B26). The normally inaudible 

mechanics of the organ – stop sliders and key action – are made audible, all the 

more so as they are amplified and diffused. This opening section creates an effect 

representing decay and collapse through a falling of pitch which is diffused around 

the room (see Video 18  below). The sub-sections are musically contrasted, and from 

the listener’s perspective may be aurally defined by registration ‘scenes’. Within each 

section of the whole piece, changes of registration are largely minimal, occurring 

mostly as a result of fitting the work for performance on to an organ of two manuals 

as opposed to the three manual instrument for which the work was conceived (the 

registration scenes are given in Table 4). (Video 18)

Section 2 (B 27 - 35)

At Bar 27 a (organ) registration change aurally defines the start of this section for the 

listener (Toorak Man II 8’ fl and 4’ principal). It suits the musical content at this point: 

Kyma 3. A rising demi-semi quaver pattern characterizes this section. It occurs in 

both manuals and pedals, though in the pedal entry the tempo is halved to 

semiquavers. The diminished fourth is a predominant interval used melodically (see 

Musical example 27 below) and harmonically, for example at the start of Bar 39. The 

implications of this interval (enharmonically a major 3rd) give a flavour of the largely 

tonal melodic and harmonic structures that underpin the whole work. Other intervals 

include the major 7th and minor 9th, but whilst they add dissonance, a prevailing 

sense of tonal structure remains.

Section 3 (B 35 - 61)

Kyma 4 – Characterized by a syncopated and very rhythmic pattern which 

anticipates an extended rhythm in Section 5. The registration is ‘spiky’ with Manual Ii 

stops 8’ fl, 2’ principal and 11/3’. The section concludes with a restatement of a section 

of this section’s opening rising scalar passage, reminiscent of a passage in Section 

2. It ends on a chord which both concludes this section and opens the next.
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Section 4 (B61 - 94)

Registration change & Kyma 5 – a semitone trill accompanies a drawn-out melody 

which revolves around the tritone interval noted earlier. The accompanying figure 

develops greater character and eventually changes to a quick running figure – still 

centered around the semi tone and tritone (Figure 27). The measured trill and wide 

ranging melodic shapes build in tension and, with the addition of registration 

changes, an ensuing crescendo propels the music to the next main section.

Figure 27 Vanitas B 69 - 71

Section 5 (B 104 - 142)

Registration change & Kyma 6 – a complex and syncopated rhythmic structure 

layered across the pedal and RH (on the Great Organ) (See Figure 28) Musical 

example above) The registration of this section is Man I: 16’, 8’, 4’ 2’ mixture. coupled 

to Man II: 8’ 4’ 2’ mixture and reed. Man I reed and pedal is increased and the whole 

section finishes using the full organ The rhythmic driving quality of the music is as if 

this is our final resistance to decay and death and whilst determinedly full of vigour, it 

reaches a high point, and, as the sound falls away, we become aware that death and 

decay are always waiting and finally this is what subsumes the piece as it settles 

lower and lower in pitch, timbre and effect.

Figure 28 Vanitas  B 106 - 111

Section 6 (B 142 - 173)

A recapitulation of the stillness and mood of Section 1.  The full organ registration 

that concludes Section 6, is suddenly reduced to a very soft registration (Man I: 8’ 

flute, Man II: 8’ flute and 8’ Gamba stops with soft pedal.In the final 5 bars, the Pedal 
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16’ Principal is added. A gradual pedal cluster is added, which included the bottom 

C# pipe which had a microphone focussed on its mouth. The processing at this point 

included a pitch bend and octave down transposition. This was directed to the sub-

woofer in the speaker set-up and its volume boosted. In the score, the registration 

called for a soft 32’ stop, which Toorak does not have. 

Technology
The relationship that is established between the acoustic organ and the processed 

sounds is important in Vanitas. In the original quadraphonic setup which requested 

that the speakers be concealed, Everett sought to create a blend of acoustic and 

electronic sounds, blurring the boundaries between them. “The goal of the live 

electronic processing is to subtly enhance timbral shifts, spatial location and tuning of 

the organ sounds” (Everett, 2005, p. 2). Which sound source is responsible for each 

timbre or effect is rendered indistinguishable by the concealment of the speakers in 

and around the organ, and the mixing of this combination of sounds in the 

performance room. It is a compositional device that distinguishes Vanitas from the 

others under discussion in this paper. 

The original performance input setup (at Emory University, Atlanta, Georgia) allowed 

for microphones to be positioned outside the organ case – in front of each division. 

This quite general input helped allow for a straightforward substitution of the two-

manual organ, as opposed to a three-manual organ as each input is not discretely 

positioned within the organ case. In the May workshop environment, two 

microphones were placed inside each division (see Appendix 12 ) and an individual 

(large diaphragm) microphone placed in front of one of the largest pipes, Pedal 

Principal C#1.  Electronically, Everett featured this pipe as the lowest note of a cluster 

in the Toorak performance and directed a dramatic octave pitch dropping through a 

sub-woofer speaker. During the workshop and rehearsal period, Everett (who was 

operating the technology) re-configured the inputs within the software to 

accommodate and take advantage of this situation. It allowed him to lift the level and 

focus down to found sounds in this location far more than the more general inputs of 

the original setup. The ability for this to occur became evident in the rehearsal 

process and the advantage of the Toorak microphone placement  within the organ 

case, and just above the pipes of each division emerged. The composer’s direction 

for the placement of the microphones is “Four to eight microphones are placed as 
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close as possible to the organ case in a vertical array on both sides of the performer 

[or] inside the organ case” (Everett, 2005, p. 2). It is a matter of conjecture whether – 

in its reconfigured shape and without the presence of the composer at the 

performance – the software would be as flexible in another performance situation. It 

is also quite common in situations where "important patch revisions for technical 

reasons are [regarded by the composer as] opportunities for musical 

transformations" (Bonardi & Barthélemy, 2008, pp. 7 - 8).

Where the other works under discussion in this section all exploit the potential for re-

spatializing the organ and its relationship to the performance space either 

quadraphonic or up to 32 channel diffusion speaker setups, the original configuration 

of electronic sounds in Vanitas is such that they all appeared to emanate from the 

organ itself. Adopting the Landy lexicon from the earlier discussion and we may view 

it as a form of acousmatic music. For the Toorak performance, the shift of ‘spatial 

location’ became a significant element of the performance.  With the surround sound 

(8.1) setup in Toorak, the potential to relocate the sound was both explicit and 

speakers clearly visible. This audio narrative places the work in the category of an 

‘acousmatic tale,’ a blurring of sound source which extends the seemingly invisible 

and static sound source which is typically characteristic of the pipe organ. For most 

listeners, the organ is undemonstrative in performance. The organist, often in an 

organ loft, has at their fingertips and feet control of considerable pitch and audio 

spatialisation that is inherent in design, making the organ seem to play itself - as if by 

magic. Positioning the speakers at the front of the case or concealed behind the 

organ case exaggerates this quality. Furthermore, the effect of the dsp is such that 

the precise origin of sound is always ambiguous (See video 21 above). 

In the workshop process, this was continued, but the potential of the additional 

speakers within the space (see Appendix 12 ) allowed Everett to take the sound into 

a sound diffusion setting. It quickly became a compositional experiment and 

development, which may be used in later performances of the work. The impact of 

this is that although there was still a blurring of the live and processed sounds, there 

were other sections in which the sound was drawn into and surrounded the audience. 

This occurrence is an example of the changes in performative practice and 

‘embodiment’ workshop based experimentation and development brought about in 

the organists’ performance practice and self understanding.  So the acousmatic 
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elements of the composition were dynamically enhanced and a surround sound drew 

the listener into a different relationship to the acoustic and electronic sound field. This 

concept and practice has been explored by Christophe d'Alessandro et al, in a recent 

(unpublished) paper delivered at the 2009 ICMC in Montreal: The Ora Project: Audio-

Visual Live Electronics and the Pipe Organ, in which the participants sought to 

‘augment’ the musical and visual dimensions of the pipe organ through the 

development of new hardware and software configurations.

 

Registration

Original organ used: Jaeckel 2005 (three manuals and pedal, 74 stops), Atlanta 

Georgia, USA. The original registration scheme for Vanitas is scored for a three 

manual (keyboard) and pedal organ.

Organ used for this study: Peter Collins, 1979 (two manuals and pedal, 34 stops) 

Toorak, Victoria, Australia. See appendix for the full specification of this organ – also 

available online at: http://www.ohta.org.au/organs/organs/ToorakUC.html ) 

As noted in the previous chapter such adaptation is not always a viable option, 

however in Vanitas it presented relatively few difficulties. A comparative table 

between the registration used in the Toorak performance and the original registration 

plan is given at the end of this chapter. Although there are some differences in timbral 

effect, a more noticeable difference is the quantity of registration activity required to 

achieve the musical demands. This is typical of the experience of working with a 

smaller instrument in such a work. In particular, the flute chorus of the Great Organ in 

Toorak is used as a 'quasi-choir organ division'. In Vanitas the solutions require 

substituting keyboards – either playing the sections for the ‘choir organ‘ on Manual I 

– if accompanied by Manual II, with registration changes, or playing music for this 

third keyboard on Manual II – if it is accompanying or contrasting to Manual I.   

Following the introductory chord, the opening section contains many timbral changes 

which are such a feature of this section, and the subsequent and dramatic dsp which 

occurs at the same time. In the score (and the original version of Vanitas) these 

changes are achieved by using different divisions, played from different manuals. 

There is an inherent spatial contrast in this scheme too which was not so evident in 

the Toorak performance. To do this at Toorak, stop changes were made – at times for 
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individual notes –and spatialisation was created by very quickly drawing the 

processed sound down and around the audience through the diffusion system, using 

delays and reverberation. One may hear this effect in particular in the music example 

(Video 21 & 22). 

Performative Practices

Organist and technologist interactions.

The performance environment of organ with live electronics makes each 

performance unique as every organ is singular, presenting individual issues that need 

to be resolved in rehearsal. A significant preparation period is required – in this 

performance there were four days of rehearsal and workshop time. Taking full 

advantage of the timbral combinations of the organ at hand, changes were made to 

registration settings, and the composer also reset many of the dsp settings in the 

electronics. The opening bars of Vanitas may be compared from the start of the 

rehearsal period and then at the final performance (Video 22), to demonstrate the 

extent to which both registration and processing settings changed (see video 23).

Compared to the original performance, the impact of the electronics in the Toorak 

performance had considerably greater presence. This occurred due to the precise 

and discrete positioning of the microphones inside the case. The first example from 

the original performance has sounds input via the vertical array outside the case as 

noted in the composer’s preface, and the second with the microphones within the 

organ case. The effect of the electronics, particularly in the second performance, is to 

re-spatialize the organ in the building. With the speakers surrounding the listener, the 

‘spatial location’ (Everett, 2005, p. 2) of the organ itself is changed. As organist, this 

creates both a sense of collaboration with the composer/technician in the creation of 

the sound and also confusion and loss of control. In an acoustic environment, all 

stops have a clearly defined timbre and timbral relationship to every other stop – 

within, for example, a principal chorus or a compound solo stop or single solo. The 

sounds may be forward within the organ case as a mounted cornet, or positive organ 

(in a separate organ case at the front) or moving between pedal pipe towers on either 

side of the organ case. One may create a ‘wall of sound’ with organo pleno or the 

remote sounds from a recit organ high in the case and at the rear of the organ. As 

organist, all this, and the placement and musical meaning of these relationships is 
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clear and physically intuitive in selection and use. The introduction of microphones, 

speakers and a trusted technician changes all. Timbres and stops that were quiet, 

may now be loud. The sound no longer emanates from the physical case, but the 

organ now infiltrates the whole hall. The sounds and articulation one uses now may 

be varied as in the examples above (video 22) with the radical delay pitch bending 

which all occurs just as one lifts off the key. It’s as if the act of lifting away from the 

keyboard on the loud trumpet stop is what is required to bend the note up or down. 

Whilst achieved electronically, the timing and placement of the effect is one that 

‘humanizes’ the instrument giving it some of the timbral and articulation flexibility it 

inherently lacks. It is a development that answers Schoenberg’s complaint that “on 

the organ it was impossible to change the volume of a single tone or musical phrase 

gradually, as on a violin or a flute” (Herchenröder, in Snyder (ed), 2000, p. 305).

 

Reflections

Where there were challenges which overtook the preparation of the electronics for 

performance in Dialogo sopra i due sistemi, the preparation for the Toorak 

performance of Everett's Vanitas provides an example of solutions and the seizing of 

musical opportunities. The historical 'vanitas' concept, as it is expressed in visual art 

was an important starting point.  The advantage of having the composer present and 

participating in the performance cannot be underestimated. It may be too early to be 

in a position to comment on the portability of works for organ and live dsp, but the 

practical issue of variation in performance environments must be addressed. In 

works for other instruments and live dsp, which are commercially published and 

available, such as Thea Musgrave Narcissus for flute and live effects, Pierre Boulez’s  

Dialogue de l'ombre double for clarinet and electronics, (1982–85) or Kaija 

Saariaho's Noa Noa for flute and electronics, the electronics have a portability and 

are (relatively) easily adapted. As long as the performer has the correct hardware 

and a runtime version of the software, the work can be performed. Another factor is 

that most other acoustic instruments are substantially the same wherever they are 

being used, which means that the software (if it is as reliable as that supplied for 

Dialogo sopra i due sistemi) can be expected to work. At this point, variation in the 

disposition, layout and concept of pipe organs means that, in their current iterations, 

the software of three of the four pieces under discussion required adaptation to suit 

the environment in which the performance occurred. In the original version of Vanitas 
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(2005) Steve Everett made a focus on the quality of the sounds of the organ and how 

he could manipulate them, creating an impression of 'rotting'. With a more precise 

sound input and greater separation from the output sources at Toorak than in 

Altlanta, he extended this musical idea and explored the vanitas concept using 

diffusion as an additional compositional tool. 

The brief structural analysis of the work, offers some performing assistance and 

understanding of the correlation between certain dsp effects and their representation 

of programmatic ideas and concepts. Herchenröder observes that the “composer no 

longer predetermined or organized the sonic material, but analyzed, by means of 

musical form, its possibilities and characteristics” Herchenröder, in Snyder (ed) 2000, 

p. 311). The music of Vanitas is both very conservative and quite radical, and, in this 

sense, mirrors much of the pipe organ’s twenty-first century milieu. Vanitas belongs 

to the tradition of organ music as discussed in Chapters 3 & 4 where composers are 

looking for ways to extend what the instrument can do, and with the use of dsp, of 

what it is capable. The timbral and spatial flexibility that Everett elicits in Vanitas, 

though solving the problem of rigidity of organ performance which so irked 

Schoenberg, is not predicated on a serial compositional system, rather his aesthetic 

paradigm is that of sound composition.

 

Referring again to Everett's verbal introduction provided at the start of this chapter 

(Video ex 16), "...how do I take this instrument that already has a very rich palette of 

sounds, and what are electronics going to add to that and to what the organ can 

already do? So my thought was to think what is the organ and what are the specific 

qualities that  I can start to amplify and extract?... " Everett here both asks the Cage 

avant-garde question – what next? – and then begins to answer it himself. As he 

observes, there are three elements which are of interest: the diffusion and 

spatialisation of the organ in the room, the timbral richness which inspires the use in 

the electronics of spectral filters that seem to add "... another different set of ranks 

that have their own spectral levels too" Everett, S (2010). The third element is the 

experience of the music itself - and the relationship which is created between the 

intent of the music and the listener. All the works in this study are a product of the 

composers’ “idiosyncratic trajectories which traverse the world at different points and 

angles” (Coessens et al, 2009, p. 78). Importantly the performance of this piece 

makes an explicit and fundamental change to the practice of the organist.
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A sense of rhythm is established not so much by the notes one plays, but the 

silences which lie between the notes. In rehearsing, learning and practicing, the 

focus, after learning to play the correct notes as they are notated (get the dots) is to 

find the music behind those ‘dots’. I approach this listening, less to the notes and 

more the spaces that are between. This is neither new nor revolutionary. CPE Bach 

speaks of the playing notes with different length, depending on where they lie within 

the phrase. 

There are many who play stickily, as if they had glue between their fingers. 
Their touch is lethargic; they hold notes too long. Others, in an attempt to 
correct this, leave the notes too soon, as if they burned. Both are wrong. 
Midway between these extremes is best. Here again I speak in general, for 
every kind of touch has its use (CPE Bach, tr Mitchell, 1974, p. 149).

The only time an organist can affect a note is as it is played or released. Except for 

crude registration changes while a note is being held (never an effective solution!) 

there is no other moment one can influence this. The comments of Ligeti (‘like an 

artificial leg’) stems from this. Everett changes this – as long notes are held, the 

sound is changed by electronic manipulation. So the sound is suddenly far more 

malleable, gaining an expressiveness that is new to the organ. 

He said: 

if we were all writing for a violin ... we would each choose our own set of 
timbres ... which we don’t need to construct, we  don’t have to build or 
make those in software - they are already available to a performer ...  
when a violinist is playing a simple line, they’re making maybe 10 - 20 
decisions on their own that are affecting ... [us] as a listener ... we tend 
to be listening to the individual choices which are operating at almost a 
complex level of 10 - 20 decisions that are going on,  ...  when we have 
organ, which ... doesn’t have 20 different nuanced gestures it can do - it 
basically comes on and it comes off, so then a part of what I am trying 
to do in my own piece I’ll say is to try to approach in some way, to try to 
build that relationship to where, so  what it feels like from the listeners 
standpoint is that’s what’s going on. It has this level of complexity that 
makes you as a performer much more interesting and much more 
integral to that. Because you as a performer as well as the computer 
operator, together we create an instrument that is not an organ 
anymore. (Everett, 2010)

A change I perceived in my own playing while rehearsing Vanitas was an awareness 

that I was ‘playing the silences’ differently. As the sound had a greater malleability, 

created in conjunction with the composer/technologist, creating longer lines by 

playing with greater legato seemed to provide a more musical outcome. By 
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surrendering this element to the technologist, the music and sound became more 

expressive. The essence of the music became ‘visible’ in ways that were felt, more 

than expressed. As a performer it is the most exciting and satisfying of experiences, 

feeling as if one is struggling through a narrow opening and just being able to see a 

whole new scene of possibility and music interest.

The meaning of the music in Vanitas must be understood from two sides – the 

reception by the listener of the musical intention of Vanitas and from the opposite 

side, that of the art itself. We can see the reception side through the Landy 

Accessability Tools that generate the following parameters for the listener’s 

exploration: dynamics; space; pitch; rhythm; texture and narrative. Table 5 (below) 

visually presents the work from this perspective.  

 

(i) Dynamics: the exploration of dynamic 

variation and control seem to be quite 

elemental in this piece. The opening section, 

for example, is an exploration of contrasts 

that explore - dynamics, pitch, spatialisation 

as single notes from different divisions 

punctuate the musical landscape.

(ii) Spatialisation: A major element of Vanitas 

one element of which has been discussed 

earlier. It is a major element of the whole 

work. There is an apparent discrepancy here, 

for in the score the placement of a 

quadraphonic speaker setup has them ‘all 

hidden from audience view’ (Everett, S. 

Composers notes to score). In the Toorak 

performance sound sources were explicit with 

the 8 (+1) channel surround sound speaker 

arrangement that was adopted here. (See 

plan of Toorak setup) An immersive speaker arrangement in this environment 

significantly alters the audience relationship to the organ in the performance 

Parameter/
Composition

Vanitas

(i) Dynamic

(i) Spatialisation √

(i) pitch

(i) rhythm

(ii) Homogeneity of 
sounds

√

(ii) New Sounds √

(iii) Texture does 
not exceed 4 

layers

√

(iv) Programmatic/
narrative anecdotal  

music

√‘Vanitas’ art 
form concept

(iv) acousmatic 
music

√speakers 
concealed about 
the organ case

(v)  Others

Table 5 Vanitas Landy Parameters 
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space. The immersive quality of the speaker setup had a strong impact on the 

composer and organist in Vanitas, which became a significant area of discussion 

amongst participants at the Symposium held the following morning (see also p. 

120).  As the composer, Steve Everett notes in his introductory comments (see 

video above)  

The organ itself is a diffusing instrument as the sound is coming from all 

over the space and in some ways the church itself becomes a part of the 

instrument because the reflections from the surfaces are important. So 

that’s a big part of my piece – how can the sound be moved around the 

space in a lot of interesting ways.

(iii) Pitch: Attention has already been drawn to the tonal quality of the melodic and 

harmonic language. Whilst there is standard stick and stave notation, equally 

elemental is the heavy electronic manipulation of the underlying pitch structure 

through de-tuning, pitch bend and similar. This is most apparent in the very 

opening of the piece (B 1 - 24), and is discussed in detail under ‘technology’ in 

this chapter. The other area of interest in pitch range occurs at the very end of the 

piece with a pedal cluster of the bottom octave of the pedal-board. The 

registration calls for a 32’ bourdon – not available at Toorak. The effect of such a 

cluster is low frequency noise, and at Toorak this was achieved by means of the 

single pipe (16’ C#1 Principal) which was heavily processed with a transposer 

(lowered by at least one octave) and detuned (pitch-bend), then amplified and 

routed to the sub-woofer speaker to create a very strong audio vibration. 

(iv) Rhythm: A homogeneity of sounds and a search for new sounds e.g. music 

based on one or few pitches, homogeneous textures, or new sounds: Rhythms in 

Vanitas are mostly regular. There are few complexities other than the occasional 

quintuplet grouping or syncopation. There are many ‘off-beat’ entries or note 

movements (see Figure 28, p 90). Rhythmically, the passage to which this 

example refers is the most complex of the piece with the main sense of beat 

offset by a semiquaver for most of the section. The opening and closing sections 

are static in quality, although as organist, one has to maintain a sense of where 

the beat is falling until the final four bars where every note is covered with a 

fermata. The real focus in Vanitas is on the creation of new sounds more than the 

other possibilities offered in this parameter. ‘...the goal of the electronic 
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processing is to subtly enhance timbral shifts, spatial location and tuning of the 

organ sounds” (Ibid).

(v) A texture that does not simultaneously exceed more than 4 layers or sound types. 

In Vanitas Everett rarely moves beyond a single note in either hand and feet at 

any one time. Thus the musical texture (and performance technique) is akin to 

that of a trio (three independent parts) as most famously found in the trio sonatas 

of JS Bach (BWV 525 - 530), in which the single player performs the role of two 

solo instrumentalists and a basso continuo in the pedal part. So, Everett requires 

a similar independence of technique. The only significant exceptions to this are 

the opening and closing sections (repeated) and the syncopated section (B104 - 

143).

(vi) Programmatic or narrative music - real or imaginary, and including “anecdotal 

music” or “acousmatic tales.”  This is a powerful aspect of Vanitas, evoking the 

spirit of the similarly named art movement. Everett’s music may be considered to 

have a strong narrative element within it. In the original set up to Vanitas, there is 

an ‘acousmatic tale’ that is the essence of the work’s programme. The state of 

vanitas, which Vanitas portrays musically, is achieved in the original performance 

set-up by concealing the speakers sound around the central case of the pipe 

organ, and significantly expanded at Toorak. The score notes “the goal of the live 

electronic processing is to subtly enhance timbral shifts, spatial location, and 

tuning of the organ sounds” (Ibid, p. 2). The programmatic idea which these 

effects generate is the decay and degeneration of the organ, an instrument that is 

filled with symbolism and association with religious and civic grandeur. So the 

music makes a potentially subversive statement as the institutions that the 

instrument signifies decays and degenerates. It is perhaps also a commentary on 

the institutions themselves.

Where both Dialogo i Due Sistemi Uijlenhoet and Vanitas Everett have significant 

extramusical programmatic qualities which underpin the music, the next chapter 

focusses on a work with abstract and mathematical underpinnings, scored for organ 

and instrument (flute) with live electronics, and the particular performance questions 

that this creates.
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 Table 4
Bar:beat Toorak Atlanta

Great Swell Pedal Couplers General 
scenes

Division
al scene

1.O principal 
8 

principal 
4

viol da 
gamba 8

subbass 16 
pommer 8

II/P II/I swell 
box closed

Kyma 1 1

7.2 + octave 8
8.2 +trumpet 

8
9.4 -trumpet 

8
11.3 +wood 

gedact
17.1  - 

principal 
8        -

principal 
4           + 
rohr flute 

8

Kyma 2

19.2 +principal 
4

26.1 All manual stops 
off. Randomly 

draw single 
stops for single 

notes
27.1 +wood 

gedact 
+principal 

4

subbass 16 
pommer 8  
octave 8

Kyma 3 2

35.1.1 wood 
gedact 8 
viola da 
gamba 8

- II/P 3

38.2 +principal 
4

44.4 - principal 
4 + 

octave 2 
and 

octave 1 
1/3

Kyma 4

53.1 wood 
gedact 8 
koppel 
flute 4 
only

1 Ped 1

56.2 + 
principal 
4        + 
octave 2          
+ octave 

1 1/3

2

59.2 Ped 2
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Bar:beat Toorak Atlanta
61.3 only                

wood 
gedact 8 
viola da 
gamba 8

Kyma 5 4

62.3 + II/P
75.2 + quint
78.3 +principal 

4
Sw 2

80.2 Sw 3
84.4 - II/P
85.1 Sw 2
87.1 Sw 3
92.2 Sw 2
94.1 prepare                 

+ octave 
4             

+ octave 
2

94.3 + octave 
2          + 
octave 1 

1/3
95.1 5

prepare                 
+ Mixture IV         

+ Wide 
Octave 4  

+Octave 8            
+ Principal 16

+ II/P

100.4.2 + 
bourdon 

16       
+Principa

l 8          
+ octave 

4            
+ octave 

2            
+mixture 

IV 

+wood 
gedact 

+principal 
4          + 
octave 2            
+ scharf 

III

102.3 close swell box
103.1 +Basson 

16         + 
Schalmey 

8 

open swell box in 
latter part of bar

104.1 + 
Trumpet 

8

+ Posaune 16 RH Great: LH 
Swell                 

Kyma 6

6

133.1 - II/I Kyma 7
135.4 + II/I LH on Great

138.1.2 - II/I RH Swell LH 
Great

139.1 Ped 3
140.2.2 + II/I Gt 1
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Bar:beat Toorak Atlanta
141.1 Add all Add all Add all + I/P Both hands on 

Great,
142  slide Rh to swell 

and close the 
box

7

142.4 only                 
rohr flute 

8

only                
wood 

gedact 8 
viola da 
gamba 8

only                      
subbass 16          
pommer 8

147.2 1
147.4 + celeste - all couplers
148.1 Kyma 8
157.4 + 

principal 
8         + 
principal 

4
162.1 - celeste Kyma 9
163.1 - subbass  16       

+ Octave 8
drop LH notes 

(low F) and play 
on pedal  without 

16’ tone
163.4 + 

Trumpet 
8

165.3 - Octave 8           
+ Subbass 16

165.4.2 - all 
stops             

+ 
bourdon 
16 only

166.1 Kyma 10
166.3 + I/P
168 3 + Principal 16 + 

Bourdon 
32’

171.3 Kyma 11
172.1 + Fagot 32’ + 

Prestant 
16
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Chapter 9 Symétrie Intégrante 2007 – Andrian Pertout

This chapter introduces the background of Symétrie Intégrante for flutes, 

organ and quadraphonic live electronics (2007) by Andrián Pertout11. The distinctive 

logistic demands in preparing this work for performance through its use of three live 

performers (flautist, organist and technologist) are then discussed.

As with all pieces in this section, central to the timbre of Symétrie Intégrante is the 

use of live dsp, in this case on both instruments. Amplification has an important role 

in the ensemble, as both the flute and organ are amplified, further changing the 

dynamic balance between them. As Penny reflects “There is no longer a need, as in 

traditional acoustic music, to strive to project a single pipe (the flute) through the 

multiple large pipes of the organ, or to compete with its in-built spatialisation 

capabilities” (Appendix 10, Penny, para. 3).  Further details on these aspects are 

discussed following a summary of the contextual conditions for the creation of this 

work. Symétrie Intégrante has other characteristics that separate it from the other 

works in this section. The musical arguments, what Pertout calls a "discourse on the 

matter” (composer notes), are abstract and formal. In this respect they relate to much 

of the finest organ music of all periods that present musical discourse on purely 

musical conceptions, a point discussed later in the chapter. As Penny 

states "Amongst extant works for flute and organ, Symmetrie Integrante stands out 

as an innovative re-imagining of a predominantly conservative genre” (Appendix 10 

Penny, para. 1). 

Symétrie Intégrante illustrates a dynamic process of funding and creation. The idea 

began as an informal proposal from my part to provide a new composition for 

possible inclusion in a festival that was under consideration at the time. Discussion of 

what the piece might be took place and the ideas of combining the various musical 

forces occurred, and the notated score was composed with some ideas for the dsp. 

At this time, work was suspended due to logistic and funding pressures. About a year 
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later, there was the possibility of performing the piece in a concert being planned by a 

small arts company, hutes, to take place at the Melbourne Town Hall. With support 

from hutes and the City of Melbourne, the work was funded by a small scale 

consortium commission which included the performers, hutes and the City of 

Melbourne who together provided the balance of the funds for its completion and 

performance.  The work was given its world premiere at the Melbourne Town Hall in 

July 2007 in a concert that, with music drawn from the 1929 opening concert 

programme of the Melbourne Town Hall Grand Organ and several new compositions 

and projected digital art pieces, teased out the history of the organ and ghosts of past 

civic events. 

The original fair copy of the score lists the instrumentation as follows:

Piccolo, Concert Flute (with B foot attachment), Bass or Alto Flute
Organ (The Melbourne Town Hall Grand Organ: 4 Manuals, 149 Ranks, 
116 Registers) .....
Electronics (and operator)
[original] Hardware requirements:
PC Laptop (Intel ® Core : 
2 CPU 6600 @ 2.4GHz Pentium-compatible CPU
Software requirements: 
Microsoft Windows XP Professional Version 2002, Service Pack 2
Cakewalk Sonar 6 Producer Edition Digital Audio Workstation, plus   a 
selection of DX and VST audio plug-ins. 

The performance notes stipulate that:

The instrumentalists should both be amplified, the piccolo and flutes in 
mono; while the organ, in a tripartite microphone configuration 
incorporating the great, as well as upper and lower swell [to accommodate 
the internal pipe layout of the Melbourne Town Hall organ], and pedals. 
Further to this, a mixing console and speaker accommodating 4-channel 
(or stereo) sound diffusion should be utilized. The minimum requirements 
may therefore be summarized to be a system with four microphone inputs 
and outputs with analogue to digital / digital to analogue conversion 
capablilities (for example: two ADATs [Alesis Digital Audio Tape 8-channel 
digital audio recorders]). There is also a requirement to include an 
operator (a third performer) to manage the technology (Pertout, 2005, p 
vii).
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 Although the first performance was given at the Melbourne Town Hall, the 

commissioning circumstances outlined above meant that the composer spent a 

considerable period of time at Toorak Uniting Church in 2006, familiarizing himself 

with the organ there. This was the instrument used as the model for the organ 

writing. Indeed, the earliest iteration of the score includes registration directions 

specific to that organ. When the City of Melbourne joined the commissioning process, 

and the first performance was presented at the Melbourne Town Hall, the organ 

directions were adjusted accordingly. Symétrie Intégrante has been performed three 

times using three different organs, though always with the same performers. Video 

recordings of each performance are provided in links below. Video 25 is the 

composer's spoken introduction at the third of these held at Toorak Uniting Church in 

May 2010. (Video 25)

 

The electronics of Symétrie Intégrante  require a minimum of four microphone inputs 

connected to an audio interface via computer for the (six or eight) microphones and a 

mixer incorporating a 4 channel sound diffusion system. When Symmétrie 

Intégrante was performed at the Town Hall in 2007, the output was through the house 

sound system – an array of speakers overhead. To these overhead speakers, L & R 

speakers were added across the front of the stage to create a type of quadraphonic 

output. There was control of the horizontal position of the sound in the overhead 

array, from a sound mixer at the rear of the hall.

At the performance in May 2010, Pertout introduced the work, comparing the organs 

at the Melbourne Town Hall and Toorak Uniting Church. His comments relate to the 

differing dimensions of the two instruments – organ and flute, issues of balance and 

his attempt to compose music that ‘merged both instruments together’, to become a 

‘musical collaboration’ (Pertout, 2010). This difference was also observed by flautist, 

Jean Penny, in her reflection (Appendix 10) on the work, noting that each 

"performance of this work generated contrastive encounters from both the force of 

the locations themselves and sonic changes through the electronics" (Appendix 10, 

Penny). 
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The first performance at the Melbourne Town Hall12 provides a stark image of the 

contrast of instrumental scale. The organ of the Melbourne Town Hall has 4 manuals, 

more than 140 stops and many thousands of pipes which range in size from a few 

millimetres to more than 10 meters. This contrast with the flutes further highlights the 

importance of the role of amplification of both instruments. In the opening section, 

dynamic balance between the flute and piccolo and loud organ is achieved with 

extreme amplification. This is further highlighted in the same sections that include 

'pizzicato' tonguing at the first entry of the concert C flute. The timbral scope of the 

flautist is significantly affected both by amplification and dsp, as together these 

processes create an environment where the “micro sounds rebalance and a new 

delicacy and tonal diversity can flourish” (Appendix 10, Penny, para. 3). Note also the 

creation of the small relatively intimate performance space for the two acoustic 

musicians on the floor of the hall, which is distinct from the auditory space around the 

audience. The speakers stretched out over the audience (and our) heads in a 

horizontal array down both sides of the hall. (See Appendix 11)

The second performance of Symétrie Intégrante  was given at the Neil St Uniting 

Church in Ballarat, Victoria, on a small organ of just 25 stops and two manuals. This 

second performance was of particular interest, as the organ was a small two manual 

instrument of limited tonal resources. As noted above, at this performance the 

electronic influence on the overall timbre was marked, with the sense of expansion 

impacting the performative practices of all performers. As will be discussed at greater 

length below, an electro-acoustic set-up changes the relationship of the organ (and 

flute) to the space in which it is installed. At this second performance in Ballarat, the 

sound diffusion system was realized through a quadraphonic system with the 

speakers placed at four corners of a rectangular audience space in an overall 

cruciform building. (Front L & R; Rear L & R) (See Appendix 12) Being a small organ 

(with a correspondingly quieter dynamic) the amplification of the flutes was critical for 

balance and audibility. The effect of the amplification of both flute and organ was to 

draw the sound out into the audience. The location of the speakers played a more 

dominant role than in the original performance, drawing the sound of both 

instruments from an elevated platform at the front of the building right around the 

audience. This creates a whole new and dynamic performance space which alters 
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the performative relationships between all players. With a less dominant sound from 

the organ the sense of movement of the auditory space to outside the physical 

performance space for both instrumentalists was very apparent. As a flautist, Penny 

was aware of this in all performances, as for her the sound that she was creating 

instrumentally was really separated from her own physical space. 

This context engendered further sensations of distance from the hub of 
performance, rather like defying gravity, as core listening and immersive / 
dialogical elements were challenged and re-positioned (Appendix 10, 
Penny, para 9).

This contextual element is common in all the works under discussion, but is very 

prominent in this work. For the majority of instrumentalists a 'sensation of distance' 

from the  output of the sound is confronting. For an organist, the location of sound at 

a distance from the fingertips of the organist is not unusual . I have learnt to manage 

this by  considering the whole building space a part of the instrument. The sonic 

relationship of the organ to its building – established by the organ builder – is an 

important understanding both organist and listener have of an instrument. When it 

changes and is manipulated during performance, as occurs in Symétrie Intégrante, it 

creates a shift in the relationship of the organist and listener to the organ itself, and 

this alters so much of what the organist does.13

The spatialization and movement of the sound of the second performance were even 

more pronounced at the performance in Toorak. The three divisions of the Collins 

organ in Toorak are aurally and spatially very well defined in the acoustic space and 

configuration. The addition of the speakers and dsp by Pertout, dramatically changes 

this definition and relationship. Pertout's introduction (see video above) draws 

attention to this point. The explicit compositional structure, which is mathematically 

relational, and internal logic suggest that Symétrie Intégrante is operating on a 

different plane to the other works, without programme or external structural drivers. It 

has been argued that, since about 1960, “musical continuity” is no longer “thematic or 

harmonic, but steered by timbre and texture” (Toop, 1999, p. 75). In Symétrie 
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Intégrante Pertout returns to a strict organization of thematic and harmonic material 

which overlays ‘timbral and textural’ elements in intriguing mixture of conservative 

and more radical techniques. It is conservative in its use of counterpoint and other 

traditionally Baroque composition techniques (perhaps Pertout is referencing the 

organ’s traditions), yet the timbres created and the re-spatialization of the organ and 

some use of extended performance techniques for the flautist firmly ground the work 

in the twenty-first century.

 

In Symétrie Intégrante or ‘Integral Symmetry’ the composer explores "two distinct 

structural concepts" (Pertout 2007, Score), offering a "discourse on integrality and 

symmetry"  utilizing hexatonic and octatonic symmetrical scale formations. The first 

structural concept incorporates within a compositional symmetry and design of the 

work, the proportions 1:1, 2:1, 2:1, 4:1, 1:1 2:1 1:1 (denoting the duration of the 

seven distinct sections) intended to mirror the intervallic proportions of the synthetic 

scales. This additive and subtractive process is used throughout the work facilitating 

melodic development, and other compositional techniques, including the 

reorganization of melodic material into four-part inverted and retrograde 

augmentation canons in the proportions 2:1, 3:1, 5:1 and 4:1. It is the use of these 

processes that gives shape and form to the free rhythm sections that occur 

throughout the work.

The pitch material employed in Symétrie Intégrante is based on hexatonic 
(six note symmetrical or ditone) and octatonic (eight note symmetrical) 
scales, with freely juxtaposed modal derivatives, and their respective three 
and four unique transpositions. Featured in the work is the hexatonic major 
scale (consisting of a succession of alternating minor third and minor 
second intervals, and in the key of C, generating the pitches , C, D♯, E, G, 

A♭, and B hexatonic minor scale (consisting of a succession of alternating 

minor second and minor third intervals, and in the key of C generating the 
pitches of C, D♭, E, F, G♯ and A), Octatonic Major scale (consisting of a 

succession of alternating major and minor intervals, and in the key of C 
generating the pitches C, D, E♭, F, G♭, A♭, A♮, and B) and the octatonic 

minor scale (consisting of a succession of alternating minor second and 
minor second intervals, and in the key of C generating the pitches of C, 
D♭, E♭, E♮ , F♯, G, A and B♭" (Pertout, 2007, composer’s note).
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In his introduction to the performance, (see Video 25, above) Pertout discusses some 

of the compositional and structural devices which feature in the work. In particular he 

mentions the use of the various techniques and material catalogued above, and 

discusses the augmented canon which forms the basis of sections K - M and P to the 

start of T. Musically, this differentiates the work from all others in this group: it is not 

programmatic, instead focussing on timbral elements with an abstract, formal 

compositional structure.  This formalism may be compared with the compositions of 

earlier great organ composers, using the relative impersonal quality of the organ to 

explore concepts that are both formal and abstract.  A similar observation about the 

formal composition style was made by Penny in her reflections on the performances 

of the piece “Compositionally, the tightly constructed episodes retain the flute line as 

a strand within a familiar organistic abstract form, aligned to fugal style” (Appendix 

10, Penny). The writing contains elements of strict counterpoint, including canon, and 

common contrapuntal devices such as inversion, retrograde and retrograde 

inversions, as well as examples of melodic augmentation and diminution (see Table 

6).
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Structural table - with comments:

Table 6

Section 
/ Bar

Form Instrum
ent

Registration Electro
nic 

progra
m 

event 
numbe

r

Organ 
progr

am 
numb

er

Flute 
progr

am 
numb

er

Comments

A B1 - 4
Free rhythm - 
with synthetic 
octatonic 
scale with 
phrases 2 
then 3 then 4 
then 5 then 6 
then 7 then 8 
notes, and 
reduced in 
reverse to 2, 
and repeated 
in octaves . 
The 
statement is 
then repeated 
in inversion 

Organ 
and 
piccolo

Great 
Principal 
Chorus to 
Mixture

Event 
#1

PG01 PG01  “Should be performed at a 
tempo producing the 
equivalent of semiquavers 
at  q s 180 “ (Pertout Score 
performance notes)

B B5 - 8 Transposed 
form of B5 + 
6 with Pedal 
(inverted to 
RH and 
playing same 
melodic 
material as B 
1

Organ & 
piccolo 

 B 7 
Event 
#2

PG02 la meta del primo 
tempo’ ...be performed at a 
tempo producing the 
equivalent of quavers at q 
s 180 “ (Pertout Score 
performance notes)

C B 9 - 
13

Flute doubles 
organ RH and 
texture 
reduces to 
solo flute

organ 
(on 
swell) 
flute 
from B 
10 (sing 
& play) 
Flute 
from B 
10 

Swell 
Principal 
Chorus to 
Mixture

B 10 
Event 
#3

PG03

D B 14 - 
28

Simple 
Quadruple 
time sig: 

Organ 
only

Sw: Flauto 
Traverso 8’, 
Rohr Flute 4’

B14 
Event 
#4

PG02 Tempo slower ( q s 112 ) 
See audio example for 
organ fx here 

E B 29 - 
45
F Organ & 

flute
Sw: Flauto 
Traverso 8’, 
Principal 4’; 
Pedal 16’ 
Subbass, 
Pommer 8’

B46 
Event 
#5

PG03 PG04 Organ LH doubles flute at 
octave, or (at B 51) 
operates in inversion to 
organ RH Tempo faster ( q 
s 120 ) 

G
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H B 74 - 
77

inverted form 
of A

Organ Full swell 
(16’, 8’, 4’ 
reeds plus 
[principal] 
chorus to 
mixture 
[including 
16’] Pedal 
32’, 16’, 8’, 
4’, Flue 
stops plus 
Contra 
Fagotto 
32’ [swell 
box tightly 
closed]

Event 
#6

PG01 PG05 Piccolo doubles RH of 
organ on every second 
note. Tempo - 
“accelerando poco a poco  
from ‘la metá del tempo 
primo ... to 

I B 78 - 
85

repetition of 
A (but 
transposed) 
long pedal 
notes at ratio 
of 50:1 with 
manuals 
(same meldic 
material. The 
pedal ration 
contracts and 
then expands 
in duration 
through this 
section

Organ 
and 
Piccolo 
(from B 
82) 
instructe
d to 
“overblo
w to 
produce 
random 
harmoni
cs” 

“F.E. (as fast and even as 
possible) 

J B 86 - 
90

retrograde 
and inverted 
form of H

Organ rit a poco a poco to ‘la 
metá del tempo primo’

K B 91 - 
154

Second 
measured 
section 
(simple 
quadruple) 

Bass 
Flute 
and 
Organ

Sw: Flauto 
Traverso 8’, 
Principal 4’; 
Pedal  
Bourdon16’, 
Lieblich 
Bourdon 16 
Bass Flute 8’

Event 
#7 

PG04 PG06 Moderato ( q s 
120 ) Augmentation Canon 
at the second, third, fourth 
and fifth. Includes pitch 
inversion in retrograde & 
retrograde inversion.

L B 154 
- 218
M B 219 
- 222

Recapitulatio
n of A

Organ 
and 
piccolo

Great 
Principal 
Chorus to 
Mixture

Event 
#8    at 
B220  
Event 
#9 

PG01                               
PG01

N B223 
- 226

 Recap B Organ & 
piccolo 

Event 
#10 
(from 
229) 

PG02 la metá del tempo primo’

O B227 
- 230 

Recap C organ 
(on 
swell) 
flute 
from B 
10 (sing 
& play) 
Flute 
from B 
10 

Swell 
Principal 
Chorus to 
Mixture

Event 
#11

PG03 
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P B232 
- 246

Recap D but 
organ and 
flute parts 
exchanged.

Organ 
only

Sw: Flauto 
Traverso 8’, 
Rohr Flute 
4’: Pedal  
Bourdon16’, 
Lieblich 
Bourdon 16 
Bass Flute 8’

Event 
#12

PG02 PG07

Q B247 
- 263

Organ & 
flute

Sw: Flauto 
Traverso 8’, 
Principal 4’; 
Pedal 
{specified as 
Principal 
Chorus to 
Mixture but 
that is too 
loud so 
used]  
Bourdon16’, 
Lieblich 
Bourdon 16 
Bass Flute 8’

Event 
#13

PG08

R B264 
- 279

Event 
#14

PG03 PG04

S B280 
- 281 
T B282 
- 285

Melodic 
inversion of C

Organ 
and 
piccolo

Great 
Principal 
Chorus to 
Mixture: 
Pedal 
Chorus to 
Mixture and 
16’ & 32’ 
reeds

Event 
#15

PG01 PG09 F.E.                      RH and 
pedal inverted and pedal at 
half tempo of manuals

Technology 

Technologically, Symétrie Intégrante  uses a different technological and software 

setup to the other works in this study. There are 9 preset programmes for the flute 

and 4 for the organ (see Table 6). Pertout uses a system presetting 15 events, that 

are recalled during the course of the piece, and may be operated from within any 

VST hosting system (personal conversation with the composer, January 2010).  

In all three performances of Symétrie Intégrante, the electronics were operated by 

the composer. Future plans include building a system either incorporating all the 

processes using  Max/MSP, or hosting the proprietary VST within a Max/MSP-based 

shell for future performances (discussion with the composer January & May 2010). 

Rehearsal periods in the performance spaces often included long periods of 

experimenting with the fx and their impact 'in the room.' As Penny observed in her 

reflection,  "Significant periods during rehearsals for each performance were spent 
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working on activation of the computer and system" (Appendix 10, Penny, para. 3). 

Pertout was not alone in his experimentation, as all the other composers at the 

Toorak workshop  took the opportunity during rehearsal to experiment with the effects 

of their piece in the space. This had been anticipated and was built into the workshop 

structure.

 

Within the seven main sections of Symétrie Intégrante, the electronics are organized 

into preset ‘events’ and whilst it is not worth noting the details of every one here, a 

detailed description of one (Event 4 -  Organ PG02 & PG03 with Flute PG04), below, 

gives both an indication of the digital signal processing which is occurring, and its 

impact. The full list of settings is provided in the composer’s performance notes. 

Here, Pertout adopts an approach to facilitating the performance of the piece over a 

longer time scale and, given the relative transience of many audio applications, he 

provides a detailed list of audio fx settings to be re- created in whatever software is 

available to the performers. 

Organ PG02 ‘Waves metaflanger 5.0 VST plug in (a vintage tape flanging and phaser 

emulation audio plug-in that generates gentle choruses and dual delay flanging 

sounds to sharp phasing and extreme jet sweeps).’ The complete settings for this 

scene are: 

mix: 100%;

feedback: 80.0%; 

phase enable: on; 

filter type: low pass; 

cut off frequency: 1.2HΩ;

filtering: on;

delay: 9.0ms;

tape: on;

rate/oscillation speed: 0.10Hz;

sync: manual; depth: 12.0%; 

link: off; 

waveform: triangle; 

stereo: 180.00 ;

gain: +0.0dB. 

(Pertout, 2007 score)
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The impact of this dsp is startling, contrasting the almost pure sine wave structure of 

the organ (registration specified as rohrflute 8’ stop and 4’ principal stop) with the 

triangle wave form inserted by the plug in and projected with the extreme ‘jet 

sweeps’ created by the wide stereo setting of 180.00. Pertout has found that dsp for 

the organ is most effective when manipulating quieter input levels, a facet that is 

common in all the works under discussion. The opening and closing sections of the 

work are loud (registration - principal chorus to mixtures) and his dsp in those 

sections is intended to create waves of sound that project into the hall, drawing the 

sound out from the organ chamber in front of the audience.  The wide stereo angle 

gives a dynamism and sense of movement to the sound, which, with a slight delay 

(9.0ms), adds an impression of additional resonance, expanding and moving the 

sound around the room. This effect, particularly in the Melbourne Town Hall and 

Toorak performances and their louder instruments, exaggerated the wash of sound 

from the organ itself.14

The experimentation that occurred during the rehearsal period with the electronics 

and settings also provided great opportunity to experiment with organ performance 

techniques. All the composers participating in this workshop are performing 

musicians in their own right, arriving at this workshop with an understanding of the 

'normal' rehearsal process (as noted in Chapter 1). A significant part of their 

rehearsal was to explore how the 'instrument' created by the whole set up (organ, 

speaker system, dsp, room) could be manipulated to provide expression of the 

musical values inherent in their works The precise changes are discussed a little 

later, but such changes as seemed appropriate to make in playing style were initiated 

by the sounds which the organ began to make once the electronics became part of 

the mix.

Preparation for Performance:

Symétrie Intégrante  is a challenging work to play on a variety of levels. In the 

opening section, the patterning of the phrases – growing from 2 notes, to 3 to 4 and 

so on to a 8 note phrase, then similarly contracting – at the fast tempo indicated by 

Pertout (the equivalent of semi-quavers at crotchet = 180), is quite awkward (Figure 

29). The tempo at which this music can be played (marked ‘as fast as possible’) is 

dependent on the action and mechanics of the  organ. Having performed Symétrie 
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Intégrante on three different instruments the tempo that could be sustainably 

achieved varied considerably on each instrument. A determining factor is the speed 

of pipe speech (onset of sound) in the pedal section, as there are lengthy sections 

written for the pedals that are a mirror image of the writing for the manuals: the pedal 

pipes (particularly the larger ones) have to be able to speak at the tempo that 

stretches the capacity of many organs. This, and the reverberation present in the 

performance space, applies to all organ music to a greater or lesser extent, but 

in Symétrie Intégrante setting an appropriate tempo and speed of some passages 

make these parameters a definite consideration for the organist. It partly accounts for 

the differences of tempi found in all three performances, which range between 16 

and 19 minutes in length. 

Figure 29

As the flautist in all three performances reflects:

Initial performance imperatives pertain to co-ordination of the instruments 
and tempi. This is a vibrant work, highly energetic and extravagantly 
speedy at times, languid and expansive at others. The piccolo shoots up 
and down the range or highlights and doubles organ notes, the concert 
flute presents mellifluous lines above and in dialogue with the organ, and 
the alto or bass flute is employed for an extensive solo section in the 

The Pipe Organ and Realtime Digital Signal Processing - Blackburn                                   p 144 of 256



centre of the work. A few impractically fast instrument changes occur along 
the way – eased for the later performances by composer-endorsed 
changes (Appendix 10, Penny, para 2).

Symétrie Intégrante has a mechanistic quality in the organ writing, that, in technical, 

articulation and ensemble aspects of performance, challenges the organist in many 

ways. Pertout’s organ writing in the fast sections is relentless and asymmetrical. This 

is quite a different quality to other sections in the piece which are quite mellifluous 

and extremely gentle. One is aware that although he spent time at the organ in 

Toorak, Pertout developed the piece away from an organ – using a computer and 

notation editor. The organ writing has a separation from the physical limitations of 

technique, action, pipe length and speech characteristics and timbre and poses 

considerable technical challenges at times.  

In the previous chapter there is discussion regarding articulation and the use of 

spaces between notes. Symétrie Intégrante requires several different playing styles. 

The opening section is a series of phrases of changing length, illustrated in Figure 

29. The expanding and contracting groups needs a degree of separation between 

each, and the fast tempo of the music and the electric actions of both Melbourne 

Town Hall and Neil St Uniting Church were challenged by this tempo. Phrasing is 

achieved by shortening the length of the last note in each phrase in the right hand. In 

the opening pages (Figure 29 is the sixth time the material has appeared) the phrase 

is initially given as single notes, then doubled at the octave, inverted then (as seen in 

the Figure 29) transposed down an augmented fourth, mirrored in the pedal and 

doubled on the piccolo.  By this point the clustered chords in the left hand articulate 

each phrase, but until this point phrasing is by shortening as described. The following 

section (B 14 - 73), is representative of the other style of writing in this piece, using 

the more conventional organ phrasing. In my personal preparation of the music I 

worked very hard to achieve the usual method of creating articulation. This is done 

by creating ever increasing gaps between the notes as one approaches a strong 

note, which is correspondingly longer. In this piece, and at a fast tempo, this 

approach makes the music technically difficult to play as there is an uneven and 

disjointed effect in the music. As the tempo was increased further, it became a bigger 

problem. However, without some form of articulation the whole of these sections 

sounded unshaped and very muddled. When the electronics were added to the 
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sound these issues were exacerbated. After the first rehearsal (at Toorak) I felt that 

there were huge problems with the way I was playing it as it was, if played mostly 

legato, even more muddled than before, or if articulated as described, the 

disjointedness of the sound was even worse than before. With repetition and 

continued experimentation of articulation and tempi while the electronics were 

operating, I found that how I was playing was evolving also to suit. The ‘right sound’ 

was eventually found by playing with clipped notes at the end of each phrase, but 

never enough to lose tempo. 

Having got this element working, the creation of a performance space that 

incorporated the flute player and organist was next. It is a paradox that, although the 

instruments’ amplification generate a scale of sound that is huge, in all the 

performances there was a sense of intimacy of music making. In all performances we 

were located close enough to each other to have excellent visual contact. In all three 

performances, it was possible to position the flautist close to the organ console, so 

visual and auditory contact was effective. This close proximity contrasted with the 

effect of removing the sound of both the instruments from the actual performance 

location.

In the Melbourne Town Hall, the organ chamber (where the pipes are all located) is 

high on the wall at the rear of the stage. For this performance a mobile console was 

used which was placed on the floor of the main hall, about 25 meters from the organ 

chamber.Creating the ensemble space for performance – though the sound may be 

projecting well away from this performance hub – is very important. It is the musical 

interaction that occurs within the hub that adds richness and depth top the 

performative experience, although as the flautist notes

Ensemble challenges arose as the sounds of both instruments moved 
away from the sources, and blurred in a somewhat distant field. Standing 
behind the speakers in two venues, and below them in one, created 
difficulty with the precise instrumental writing in the score and co-
ordination requirements of the ensemble. In practice, this was largely 
solved through visual and physical cues from each player, but aural 
distinctness remained out of reach to the performance positions (Ibid, 
para. 8).

The technologist in all three performances was located some distance from the 

instrumentalists. At the Melbourne Town Hall, he was on the stage, between the 

instrumental performers on the floor of the main hall and the pipes of the organ. The 
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speakers were placed in an array overhead – above the audience. The signal from 

the organ, flutes and dsp (computer) was sent to a sound engineer located at the 

rear of the hall, who mixed the final output. The audio in this MTH video was 

recorded from a stereo pair of microphones positioned at the centre rear of the hall, 

approximately 5 meters above the floor above the sound engineer's desk.

In the second performance venue (Ballarat) the organ is positioned in a raised gallery 

at the front of the church. The technologist was positioned in front of the performers 

on the main floor of the building, about in line with the front pair of speakers. In this 

environment, he also operated the mixing desk, though with its settings preset. It was 

an optimal position, as the technologist was then able to adjust all the parameters of 

amplification, balance, and dsp simultaneously and maintain contact with the others 

in the ensemble. 

At Toorak, the organ chambers and console are all on a platform at the rear of the 

building. The platform is spacious, and there is no problem accommodating the 

instrumentalists. There were eight speakers placed around the audience, with a sub-

woofer at the centre front on the platform.  The technologist had control of the final 

mix, and was placed about halfway down the building in the centre, in a position to 

judge the balance of effects and instruments in the final mix. 

As noted already in Chapter 5, Chapter 8 and elsewhere, combining the sound of the 

acoustic instrument(s) with the processed sound is a significant feature of the artistic 

outcome of organ and dsp, and the technologist (in his/her role as an ensemble 

musician) is the person who is in control of this. With many organs being located in 

very large buildings, giving the responsibility to a single person can be problematic. 

In the case of the original performance of Symétrie Intégrante , a fourth "player" was 

required, balancing the levels between instrument, acoustic and amplified/processed 

sounds. All the works in this section are ensemble pieces, though Symétrie 

Intégrante and Eight Panels  are most overtly so, and, as Kozel (2010, para. 21) and 

Coessens, et al (2009, p. 152) all assert, the location of the sound is both the 

motivation for and embodiment of the performers. The changes that are occasioned 

by a performance of Symétrie Intégrante are significant in the performing practice as, 

in performance all players and technologist are acutely aware of the re-location of 

sound, of letting this very fundamental component of performance pass to the hands 
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of the technologist, and the trust that this implies. It is a trust that is even more 

essential in performing Eight Panels. 

The implication of the location, role and musical interaction of technology and 

acoustic instrument was a matter of some discussion during the Workshop and  

Symposium. Within this discussion Pertout was very concerned with maintaining the 

composer’s control of the sound, its organization and presentation to the audience. 

I think the most significant difference is to do with control really – I mean 
there is so much loss of control in real time, and so many complications, 
you know, issues that you have to deal with in a realtime sense, I mean 
that would be the most significant thing. Working with electronics in a 
studio situation ... is so different to the realtime application (Pertout, 2010).

As noted earlier, Symétrie Intégrante is non-programmatic. Its compositional 

structure stems from absolute and abstract concepts – additive and reductive 

phraseology, canonic writing and the associated tools of augmentation, contraction, 

retrograde, inversion of thematic material and retrograde inversion – often 

simultaneously (for instance sections K - M or N - P). As such it allows the organist 

freedom to focus on finding timbres and registrations that clarify the compositional 

structure, while aiming for clarity and colour. Although there are very precise 

registration directions, they are 'usual' organ sounds. "Principal chorus to mixture" is 

a registration instruction and combination found in organ music from Schlick (See 

Chapter 3) to today. The writing of Symétrie Intégrante is, in many ways, an 

extension of the organ compositions of the high Baroque and music of Buxtehude or 

J.S. Bach. The electronics shift the timbre and the relationship of the organ in its 

performance space to a new state.  There are parallels in this with being an organist: 

Merleau Ponty writes of the manner in which organists prepare to use the 

components that make up an organ (stops, keyboards, pedals, pipes wind etc) 

intuitively perceiving it all as the possessor of the musical content and values which 

are to be drawn from the music.

   
"... It is known (cf Chevalier, L’Habitude pp 202 and ff) that an 

experienced organist is capable of playing an organ which he does not 
know, which has more or fewer manuals, and stops differently arranged, 
compared with those on the instrument he is used to playing. ... Are we to 
maintain that the organist conjures up and retains a representation of the 
stops, pedals and manuals and their relation to each other in space? 
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[...] During the rehearsal, as during the performance, the stops, pedals and 
manuals are given to him as nothing more than possibilities of achieving 
certain emotional or musical values, and their positions are simply the 
places through which this value appears in the world. Between the musical 
essence of the piece as it is shown in the score and the notes which 
actually sound round the organ, so direct a relation is established that the 
organist’s body and his instrument are merely the medium of this 
relationship." (Merleau-Ponty, 1945, p. 167)

For an organist there are considerable truths in this passage: my experience as an 

organist working on this piece pertinently supports the argument advanced both in 

the above quotation and earlier in this study, that the sum of the components for the 

performance of this music – the speakers in the building, the building itself, organ 

and the inherent static relationship it has with its room, and the musicians themselves 

–  together allow the possibility "of achieving certain emotional or musical values", 

and their presence and position is the place through which these values can be 

brought forth. The creation of various spaces ('performance hub', the creation and re-

positioning of 'immersive / dialogical elements', etc ) is a focus of much of the 

reflection of the flautist (see Appendix 10), suggesting the universality of this 

performative practice across all instruments.

Landy’s Tools

In common with all music, Symétrie Intégrante must be perceived from two stances – 

that of the listener who hears the music in live performance and the opposite, that of 

the music ‘looking’ toward the listener. In music, there is a further third, and important 

presence – the performers and instruments who act as the intermediary between the 

music and the listener. The importance of this latter stance is explored in later 

chapters, but we can view the reception side through the Landy Accessability Tools 

that generate the following parameters for the listener: dynamics; space; pitch; 

rhythm; texture and narrative. Table 7 presents the work using this tool, and the 

details of how each parameter is measured follows. 
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Defined parameters: E.G. dynamics, 

space, pitch and or rhythm: The whole 

structure of each section is based on an 

expanding melodic cell, stated in the 

opening section – 2 to 3 to 4 up to 7 notes 

and then contracted to the 2 note cell. The 

use of abstract musical devices such as 

canonic writing are a significant feature of 

Symétrie Intégrante which sets it apart 

from the other works in this section, 

particularly the earlier works.

A homogeneity of sounds and a search for 

new sounds e.g. music based on one or 

few pitches, homogeneous textures, or 

new sounds: The parameters of the 

expanding note phrases is a homogenizing 

musical factor. There is timbral 

homogeneity through the choice of organ 

flue stops (mostly principal and flute 

choruses) and the various real flutes being 

played. Of course, both these sound sets 

are based on a sine wave pattern, which in 

           Table 7 

the dsp Organ Prog 2 is contrasted with the insertion of triangular wave forms from 

the dsp, giving a nasal quality to the effects. There is a further change to the 

performance space created by the technology used in the work. From the simple 

amplification of both instrument which rebalances the aural proportion between the 

flute and organ (especially evident at the Melbourne Town Hall performance). By 

amplification the flutes are at least as powerful as the organ.

A texture that does not exceed more than 4 layers or sound types simultaneously: 

The majority of the composition is either based on canonical structures between the 
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organ and flutes, unison writing or sustained passages with long notes 

accompanying clearly defined melodic sections.

Programmatic or narrative music - real or imaginary, and including “anecdotal music” 

or “acousmatic tales”: Although musically abstract and non-programmatic, Symmétrie 

Intégrante  adopts both these parameters within its musical structures and 

environment. The expansionary/contracting cell construction noted above, provides a 

narrative quality to the outer sections of the work. Although the origin of the organ 

and flute sounds are clearly evident and identifiable to the audience, a subtlety of the 

expansion of sounds through the dsp out into the hall, enveloping the audience with a 

wash of sound is reminiscent of acousmatic music. The whole timbral range is 

increased so that sounds which may be electronic in origin are identified as acoustic, 

and vice versa. The aural balance between the flutes and organ is altered: first 

through amplification and then through spatialisation broadening the aural space in 

which the music is heard. These changes enrich the sound of both instruments, 

operating symbiotically as they meld the space and timbres into a more powerful 

single sound world. It is this expansion which “...restock[s] the coffers of musical 

materiality, and rejuvenate[s]” (Kahn, 2001, p. 69) the timbral world of the pipe organ.

 

Reflections 

Symétrie Intégrante is a significant addition to the organ repertoire. For the purposes 

and stance of this study, it is very important as it creates new sets of performative 

positions and practices more developed than the (equally significant) works of 

Uijlenhoet and Everett discussed in the preceding chapters. The creation of a 

performer hub (where the organist, flautist and technologist are located) which is 

related to the physical location of the organ chamber and  console, in an acoustic 

environment is not unusual. The sounds then emanate from this location. If there is 

amplification of any instrument, it hardly disturbs this relationship of sound location. 

In Pertout's work, the sound field for the audience is quite 're-located' from the 

performers. There is a 'faux performance space' where the performers are positioned 

and where they interact with each other. The role of the musicians (flautist, organist 

and technologist) is to allow the listener to “approach the art object [music]” and in 

that approach allow the music to “manifest itself [as] ... we interact with it in different 
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subjective and objective ways. The artwork as a fixed entity is an illusion, being part 

of the interactions” (Coessens, et al, 2009, p. 156). In three performances of this 

work, some comparisons have been made between the instruments, location and 

‘situation’ of each performance. At a deeper level there is another kind of growth – 

one that can only occur with multiple performances. Firstly, only a score-based 

performance allows for such repetition, justifying the methodological parameter of 

this study to score-based works. The multiple, score-based performances of 

Symétrie Intégrante provide objects of reflection within “a practice that at its most 

radical allows an actual live performance (and not a recording, even of a live 

performance) to become an object of absorption” (Abbate, as cited in Coessens, et 

al, 2009, p. 154).

So, each performance of Symétrie Intégrante threw up different questions, stemming 

from the environment, and the performance locations, which are important in the 

practice of all musicians in each performance. In the first performance (Melbourne 

Town Hall, 2007), access to the organ was limited. I was given several practice 

sessions ahead of time to prepare a full concert programme. The initial rehearsals of 

Symétrie Intégrante took place on the Collins organ in Toorak, moving to the Town 

Hall only on the morning of the performance. The whole of this day brought many 

issues that arise in performing organ with live dsp into graphic relief. Once 

understood and reflected upon, solutions were incorporated into later performance 

practices and the arrangements of subsequent performances. At the Melbourne Town 

Hall, issues began as practical and administrative ones – access to the hall and time 

management of all the personnel involved (in this performance, in addition to 

Symétrie Intégrante there was another first performance of a work with organ and 

percussion, work with flute and electronics, an improvised work with organ and 

electronics, and some acoustic solo organ works which included live projections to 

several screens). As one of two of the concert promoters, these were matters that 

remained in my sphere of responsibility. It was a full day that concluded with the 

performance itself. 

During the rehearsal on this day, the question discussed earlier regarding making the 

organ ‘sound right’ with the electronics was pressured by time constraints. In the 

early rehearsals this issue had been encountered, and I made attempts to replicate 

solutions that worked playing the Toorak organ on the organ in the Town Hall with its 
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electric action. It was a matter of reflection away from all instruments – which has 

always been a significant part of my personal performance practice. In post-

performance reflection, considerable thought was given to how to reduce this 

pressure. The pre-concert reflections which occurred at the Town Hall between all 

four performers (organist, flautist, sound technologist/composer and audio engineer) 

were important to bring the work to performance level within the set timeframe.  

The discussions were centered on the practical performance issues, and their 

importance lies not so much in their content, but in the way these acted as modifiers 

of what would occur in the performance itself. A single instance will suggest their 

content – the need for the music technologist (who was the composer) to allow the 

audio engineer to finally balance all the instruments and dsp. In Pertout’s earlier 

quotation, we see that control of the sound is something of great personal 

importance, and consequently this situation felt like a major loss of control. Due to 

physical constraints, he was operating between the organ chamber and flautist/

organist performance location (on the floor of the Town Hall) – a location that was out 

of proximity to the speaker array, which was located over the audience. For the 

organist and flautist this too meant surrendering responsibility of timbre and balance 

to two other people whose musical judgement we had to trust. The relinquishing of 

final control of these elements and establishment of a trust in one’s technologist/s is 

central to performing with organ and live dsp. A major activity that occurred in each 

performance of Symétrie Intégrante was that of the composer taking time during 

rehearsals in the performance spaces to experiment and adjust sounds, trying new 

effects in situ to take advantage of the building itself. During this concentrated 

rehearsal time for the first performance, these issues and perspectives became 

apparent and recognized as a major component of performing with organ and live 

electronics. It is now understood as an inevitable element of the practice. All players 

involved are working to create a new and unique performance space, as the organ 

and other instruments are, by dsp, re-located in the room. This re-location also led to 

discussion in the Symposium regarding the impact of mixing sound live in the 

building, and whether it is creating a new instrument. 

In preparation for the next performances of Symétrie Intégrante the experiences that 

shaped the first performance were carefully considered. The location of the second 

performance was at a small church in a regional city of Victoria, Neil St Uniting 

The Pipe Organ and Realtime Digital Signal Processing - Blackburn                                   p 153 of 256



Church in Ballarat. The small size of the organ is a complete opposite to the 

Melbourne Town Hall. My personal acoustic preparation, including with the flute took 

place using the Collins organ in Toorak, and two days before the performance, it all 

moved to Ballarat. The setup is described earlier, and included a significant ‘return of 

control’ to the technologist. This was managed by allocating to him control of the 

mixing desk for the final output, and a location in the space that enabled him to 

create all the internal balances of the performance. Now anticipated, rehearsal space 

was allocated to not only making the performance work, but to encourage 

experimentation with effects and levels to create the ‘new performance environment’. 

There were timbral limitations on this organ compared to the other instruments, but to 

me as player, the greater concern was the responsiveness (or lack of it) of the action, 

and pipe speech. Tempos had to be much slower as for the quicker pedal passages 

the larger pipes did not speak at all at faster tempi. The smaller size of the organ lent 

something of a chamber music quality to the environment, and the interaction 

between organist, flautist and technologist felt apparent and involving. Penny 

emphasizes the point that “from the performer’s perspective, there is a re-orientation 

in the space, both inwards and outwards” (Appendix 10, para 4). With the smaller 

building, audio and visual communication made possible by the proximity of the 

musicians, and location of the technologist within the speaker field, the performance 

helped establish what seem to be more optimal performing circumstances. 

The third performance of Symétrie Intégrante took place at the presentation in Toorak 

in May 2010. Many of the lessons learned from the previous experiences of 

performing this piece were incorporated into the whole schema and planning of the 

workshop. As each work in this project used a different technology to operate the 

dsp, an extended period to get all the different systems working was a consideration. 

A general music technologist was engaged, who was responsible for getting input 

from the organ and flute, through the desk and output to the individual dsp system. It 

was processed and returned to the central desk, from where it could be routed to the 

speakers. After the microphones, desk and speakers were set up in the space, a full 

day was allowed for connecting the dsp systems and fine-tuning the individual output 

settings, which were all duly recorded for instant recall as ‘scenes’ in the desk. 

The location of performer/s was carefully considered, with the technologists located 

about halfway down the building, centered within the speaker field. The location 
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allowed easy visual communication with the organ, even though the position of the 

organ console meant that I had by back to them. After the set up period, three further 

full days were allowed for rehearsal, experimentation and development of the pieces. 

By the performance, the issues in Symétrie Intégrante pertaining to playing the score 

were largely ironed out – including the flautist’s “impractically fast instrument 

changes” which by then had been resolved. Creating these circumstances 

considerably eased the difficulties of integrating the live dsp into the performance. It 

also seemed to assist the process in the other works, as all the rehearsal processes 

flowed well. 

The processes and experiences learnt in earlier Symétrie Intégrante and Eight 

Panels performances made it easier to plan rehearsal/research schedules for this 

workshop. In the next chapter, the discussion of Eight Panels asserts the 

performance room, as an instrument, is a central musical characteristic of the work.  

However the various elements of this – the re-location of the organ sound and flute 

sounds, the interaction of the speakers and the audience and the interaction of the 

acoustic and processed sounds are all important points in Symétrie Intégrante.
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Chapter 10 Eight Panels - Lawrence Harvey
“... there would be something rather perverse about writing a terribly complex, exact 
score if the same results could be achieved just as satisfactorily through carefully 
guided and circumscribed improvisation” (Toop 1999. p. 90). 

Eight Panels for organ, live electronics and sound diffusion system (Max/MSP) by 

Lawrence Harvey15  (2007) with collaboration from Andrew Blackburn, Jeffrey 

Hannam and Stephen Adam.

Introduction

Eight Panels is a structured improvisation conceived by Lawrence Harvey in 

conjunction with Andrew Blackburn. In the three earlier chapters of this section, 

works for organ and realtime dsp have been considered from the perspective of 

technology issues, opportunities and – in the previous chapter – the performative 

interaction between organ, dsp and other instruments. This chapter focusses on the 

process of creation, preparation and performance of the work Eight Panels 

by Lawrence Harvey (2007), and the changing performative sphere which is 

engendered by this piece through a structured, joint improvisation created in 

collaboration with two music technologists. Eight Panels is significant in the canon of 

works for organ and live dsp because of its development of performative and 

interactive practices, particularly the performance practice of the organist.  It draws 

further significance from the unique construction of the piece, being a structured 

improvisation for organist and technologists.  As elsewhere in this study, the work is 

explored from the perspective and changing practice of the organist, rather than that 

of the technologists, for whom there is already a substantial, established practice for 

live performance with acoustic instruments (see Jo, 2009 and Dean (ed), 2009). 
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For the organist, performing Eight Panels requires new, significant performative 

interaction, through joint improvisation with the technologists. It results in rich musical 

interaction with the organ, which provides the source gestural material for the 

performance of the technologists who respond with further timbres, musical gestures 

and content. This circular process continues as the processed sound subsequently 

influences the musical output of the organist. It is described by Lawrence Harvey 

(Video 27) in his introduction to the Toorak performance as “a set of agreements ... 

taking what is improvised and what the electronic processing will do" (Harvey, 2010). 

There is a strong parallel in this practice to acoustic instrumental performative 

practice in ensemble improvisation; it is not usual in the repertoire and performative 

practice of the essentially soloistic organ. In reflecting on the musical process 

preparing Eight Panels, a striking parallel was apparent with the circular action 

research method ‘...conceive, act, reflect, and proceed’ defined by Dick (2000) and 

Coulter (2005) outlined in Chapter 2.  In this chapter, the influence of the live 

performance technology on the organist's performance practice in this compositional 

and performative environment is noted.  Insights from performers, composers and 

technologists gained during the workshop, performance and symposium of May 2010 

are incorporated, and used to explore the key questions of this study. 

In a research paradigm, this work offers great opportunities to research the artistic 

process through the music itself, and performances. Both performances of Eight 

Panels are included in their entirety (Videos 28a & 28b), as a significant point of 

discussion is the performance practice of the organist as determined by the organ 

and diffusion setup, which were quite different on each occasion. How the agreed 

musical gestures are managed and performed  on the different organs is also a 

subject of discussion.

The original performance was at the Melbourne Town Hall (with Andrew Blackburn - 

organ: Lawrence Harvey - electronics: Jeffrey Hannam - electronics) in October 

2007. The speaker setup for this performance was 16 speakers surrounding the 

audience configured in two concentric circles of 8, each at a different height, and four 

'speaker trees' each with 16 speakers (Appendix 12) arranged within. 

With the organ positioned high on the wall behind the main stage, two circles of 

speakers with differing vertical placement and four speaker trees allowed 

spatialisation and a repositioning and re-imaging of the organ within the room. With 
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both Symetrie Intégrante and Eight Panels having been performed on the Grand 

Organ of the Melbourne Town Hall on different occasions, some comparisons can be 

made (See photo, Appendix 12).

One of the musical intentions agreed upon by composer and organist, and which 

underpins the work, was to draw the organ from its physical location (in the Town 

Hall, a very large chamber across the full width of the stage) into and around the 

audience, changing their aural interaction with the performance space of the 

instrument. 

In the first performance, the automated realization of the dsp and diffusion was 

developed in collaboration between Lawrence Harvey and Jeffrey Hannam of SIAL 

Sound Studios. In the second performance (Toorak, May 2010), further modifications 

to the diffusion and dsp were made by Stephen Adam who, with Jeff Hannam, 

operated the system in that performance.  The audio input from the organ used in 

both performances was modelled on that for Symmétrie Intégrante , but the output 

arrangement is considerably developed. At the performance in Toorak all three works 

used the same input system (see Appendix 12). The experience gained from placing 

microphones within the organ chambers for the performance of Symétrie Intégrante  

several months earlier (July 2007) was replicated for Eight Panels. The process of 

inserting the microphones into the organ chambers is a practical and creative aspect 

that has been present in all performances (see comments by Uijlenhoet in Chapter 7 

(Dialogo sopra i due sistemi) and Everett in Chapter 8 (Vanitas)). Building the 

confidence of owners/custodians of organs in the skills of the people involved, and 

safety and care taken when positioning microphones, has proved to be a crucial 

element of the practice of organ and dsp.  

At the Melbourne Town Hall, having received permission to install the microphones 

inside the organ case, the acoustic sounds of the organ were collected live during the 

performance from the enclosed and open chambers of the Great organ, the upper 

and lower chambers of the Swell organ and that of the Choir organ. With the usual 

pipe 'borrowings' and the freedom to position pipes anywhere in the chamber 

afforded by electric action, the pipes of the pedal division are spread throughout the 

entire organ chamber, so in the planning stages of both Symétrie Intégrante  and 

Eight Panels, it was considered impractical to try to process these. The other 

divisions of the organ – solo, orchestral and bombarde – were left as acoustic, 
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providing contrast to the processed sections. For the Toorak organ, with its  divisions 

(Manual 1, Manual 2 and Pedal) of the organ in specific and discrete sections within 

the cases, two microphones were placed within each organ division – L & R – 

allowing processing to be sourced from all sections of the organ – Manual I, Manual 

II and Pedals (See photographs in Appendix 14). In this organ, in common with all 

'werkprinzip' organ designs (see Chapter 3 and Glossary), the periphonic 

spatialisation of the organ is already evident (periphonic meaning a surround sound 

incorporating height). Manual I is in top of the RH case (behind the organ console), 

Manual II is at the bottom of the RH case - behind the visible routed slots in the case, 

whilst the pedal division is in the LH case, with a few of the larger pedal pipes being 

in the facade of both cases, and the two longest (16 foot) pipes - C and C# – placed 

on the floor behind the cases.   

Notation

The notation of Eight Panels is graphic, and the score is divided into eight sections, 

each quite different in character and of (up to) 5 minutes duration. As can be seen in 

the score example from Panel 4 (Figure 31), the organ score is at the top of the page 

and below are two further systems for the technologists – processing in the middle, 

and spatialisation at the bottom. There is a horizontal timeline across the top of the 

page which indicates approximate timings. The temporal movement is less controlled 

by the clock, than the collaboration between musicians and a shared sense of when 

one musical gesture should move to the next. For this reason, good visual contact is 

required between all performers.

The organ part contains detailed gestural instructions – single short notes over lower 

pitched notes, either in the pedals or manuals. Pitch ranges are approximated by the 

vertical position of a symbol within the organ 'system'. Some coordination points with 

the technologists are further indicated with vertical dotted lines between the systems. 

See example (Figure 30 below). The sound processing score is placed on the middle 

system of each page and indicates settings (either pre-set or dynamically changing) 

over the time line of the score. As in the example noted above from Panel 4, events 

requiring precise coordinated timing between musicians are indicated by dotted 

vertical lines between the systems. The score system for spatialisation is notated at 

the bottom of the page, and similarly arranged to the sound processing. It is both a 

list of settings (see Panel 5 Appendix 3) and shapes. The vertical (periphonic) 
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location of the sound is indicated both temporally, and sound movement is shown 

using directional arrows (see Panels 5 and 8).

Structure

The structure of the Eight Panels is cyclic, with recurrent motifs. For the organist who 

is improvising, collaboration with the technologists requires the development of 

various musical gestures and statements in rehearsal. These are recalled and 

extended as the piece demands. Establishing ideas for these gestures occurs initially 

in the organist’s private rehearsal and preparation, then are developed during 

rehearsal with the technologists and composer. They continue to be refined and 

adjusted as the organist becomes more aware of and responsive to how the 

processing affects the sounds, remaining in a state of flux until the performance.  For 

example, the opening gesture (quasi fanfare – see Figure 30) originally intended to 

showcase the Victoria Trumpet stop at the Melbourne Town Hall, creates an aurally 

dramatic opening musical statement, and returns twice more in slightly different 

guises (Panels 3 – extended – and Panel 7 – abbreviated). In the opening statement 

the organ sounds acoustically (no dsp) with wide ranging scalar and arpeggiated 

gestures, contrasted with traditional fanfare rhythms and gestures on the Victoria 

Trumpet. The Collins organ at Toorak does not have a similar stop, so the fanfare 

was made as characteristic and 'gestural' with the scales and arpeggios landing on 

high or low chords that were treated with the 'fanfare rhythm'  highlighting it as a 

recurring motif.

When the processing takes over, the effect is to move the sound from the case, 

increasingly immersing the audience in a new aural space. The impact of this 

movement is to aurally move the organ from its location relatively high within each 

building, and surround the audience where they are positioned. As organist, the 

impact of this movement was also very evident. At the Melbourne Town Hall the 

organ is equipped with two consoles – one 'en fenêtre' in the front of the case on the 

wall, and the other a mobile console which was positioned a few feet in front of the 

audience on the floor of the auditorium. Playing the organ from either console 

produces very different aural sensations. For the organist, the 'en fenêtre' console is 

excellent for very direct sound placement, hearing individual pipes directionally and 

vertically sounding from wherever they are in the case (this has been discussed in 

Chapter 3). When playing from the mobile console – as in the performance of Eight 
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Panels – the sound is heard as the audience hears it – more homogenized and 

unified, without the rawness that a very close encounter with the instrument can 

create. In the Eight Panels  performance at the Melbourne Town Hall, at Panel 3 in 

particular, the change in the aural relationship was dramatic, with sound first in the 

acoustic space, which was then changed to the diffusion space around and above 

the audience.  This change of relationship of organ to building is a musical feature of 

the work, and extends the musical effects discussed in Chapter 5 with Warren Burt 

and his use of temperaments to create a mix of sound “in the air”. 

As an organist, understanding a work's structure is essential to creating an effective 

registration scheme for it. As observed elsewhere in this study, this applies to all 

organ music and from any period (see Chapter 3), not just this work. In addition to 

the use of musical motifs that form the basis of the improvisation, the composition's 

timbral shape is formed using registration, giving character and comprehensibility to 

the audience. The source material is given further shape and delineation by the 

technologists as they extend and re-scope the timbral and spatial relationship of the 

organ into a 'new' and dynamically changing performance space. A question that 

arose early in the collaborative development of Eight Panels, in meetings between 

Lawrence Harvey and myself, was "with the alteration of performance space created 

by Eight Panels, is this a new instrument?" and how is the  pipe organ, as a 

"marriage of industrial design, musical instrument making and architecture" (Harvey, 

2010), changed by the work?  The question was raised again in the symposium 

discussion of May 2010, to which Lawrence Harvey observed "the way that you have 

to take account of the space in [a] particular way ...  and in many ways with the 

advent of electro-acoustics in that particular way, it’s not just a new instrument – 

you’re actually creating a new auditory architecture around the instrument as well. ...  

There is a concept in architecture called ‘programme’ ... well two... they have 

programme and circulation systems. Programme in architecture becomes a part of 

the brief ... [but then] the programme changed. As you are explaining it, it is just 

something that happens, but I think also, we’re potentially changing instrument and 

architecture by the addition of electronics in this" (Transcription of Symposium 

discussion, May, 2010). 

These observations formed the core of the preparation of the work in September 

2007.  
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(Figure 31 Harvey Eight Panels Panel 4)

The first meetings between Andrew Blackburn and Lawrence Harvey, established 

Eight Panels as a structured improvisation, with the overall structure being tied to a 

sequence of digital sound processes.  A variety of musical gestures were then 

mapped out giving form and shape to the work, and forming the basis of the 

improvisation. Timbral plans (based on the timbral and registration possibilities of the 

Schantz Organ of the Melbourne Town Hall) were made and some possible 

spatialisation and dsp plans were conceived. These were then incorporated into the 

score (Appendix 4) so that both organist and technologist were able to rehearse and 

perform together. A series of ‘scenes’ (using a Max/MSP patch) were established that 

automated settings – dsp, input and output, which were then routed through MIDI 

motor mixers to allow dynamic, interactive operation and manipulation of these 

settings. The structure is both underlined and extended using registration settings, 

diffusion and dsp, as there is use of repeated registration combinations (Full Swell, or 

Victoria Trumpet, or other sets of stops) and dsp effects to coincide with repetition of 

musical content. The timbral shape of the work is created through registration, for 

example using a similar set of registrations to play the opening motif. At the 

Melbourne Town Hall the registration used is Great organ to Mixture, coupled to the 

Swell organ to mixture and 8' and 4' reeds (box three quarters closed). The solo 
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organ has the Victoria Trumpet stop drawn. This stop is placed at the very top of the 

centre of the organ case, so very high above the stage. Its pipes are positioned 

horizontally (en chamade) and speak very forthrightly into the auditorium. It is also on 

very high wind pressure (about 50"). When the fanfare returns (Panel 3), the 

registration is similar, and features the Victoria Trumpet being used in contrast with 

the Great organ again, but this time with the full Swell organ and Pedal organ with 

reeds. At Panel 7, the registration is extended further – Great organ – full to reeds, 

Swell organ full to reeds and solo Victoria Trumpet, but this time the sustained low 

clusters are softer and (acoustically) more distant. Simultaneously, by setting the 

timbre through the registration in this way, aural space is provided for the processed 

and spatialised sound to come to the fore, which permits the structure of the sound 

processing also to be made evident. For example, the dsp at the beginning of Panel 

3 return to the initial [opening] settings at the point where the organ repeats the 

opening musical gestures. Throughout this Panel, the dsp and spatialisation are 

extended and changed, completing the musical, spatialisation and timbral 

developments which are occurring at this moment.

To assist all performers in collaborating effectively, a clear set of musical gestures 

was given by the organist, providing the technologists with musical signposts to 

which they could 'hold on'. Equally, from their processing gestures I found myself 

waiting for certain sounds and types of processing, which in turn shaped to my 

responses. This was especially true in Panels 4, 5 and 6 (see below), where short 

and often non-complex sounds (single notes or stops) from the organ were used as 

raw material for the dsp. The processing and spatialisation at these points is 

complex, dominating the overall mix of sounds; we felt it important that the organ 

remained in the background at these points. Within the score, there are few 

indications of registration, but preparation for performance before working with the 

technology and of course during these rehearsals, each section developed both 

timbral and gestural ideas which were always used at that moment. These ideas 

became prominent for each section and in the course of the rehearsal process, they 

were 'learnt' and anticipated by the performers. In Panel 7, the level of interaction 

increases to the point that organist and technologists are all in a free-flowing moment 

of 'improvised cadenza'. In the performing score, I have a note that this is 'cadenza of 

effects' in which organist and technologist all freely improvise simultaneously (see 

notes to Panel 7 below).
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The following reflective notes are clearly from the organist's perspective, briefly 

describing the structure of the music as it unfolds, providing what are effectively the 

improvising 'notes'.

Panel 1 

 Opens with a dramatic and loud acoustic cadenza, without processing. The cadenza 

ends on a low fairly quiet cluster providing aural space for the processing to enter 

and draw the sound into and surrounding the audience. Low shifting chord clusters 

continue allowing the processing to become increasingly dominant.

Panel 2

 A quartel chord opens this panel, changing the feel and mood of the music. The dsp 

and spatialisation continues its dominance in the sound, processing the acoustic 

sound and drawing it into the hall. The diffusion of the sound all around the audience 

changes the perception of the location of the organ as the audience are immersed 

within the sound in a way that is familiar to organists playing ‘en fenêtre’ or within the 

case.

Panel 3

 Opens with a recall of the opening cadenza of Panel 1, but now with a little 

processing – ‘Shuffle GRM’. Shuffling, which “plays fragments ... of the source track. 

There is control over the duration, pitch, delay before playback and how often the 

fragments play” (Hawkins, 2001). At this point, these parameters are manipulated by 

hand, which allows the technologist a sense of performance and an aesthetic control 

in the moment. The ranges used here are: Frag 80 - 500; Delay 50 - 500ms; Init 2.00 
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- 4.00; Feedback % 0 - 100; Density % 

0 - 100.

Panel 4

 The organ part here reduces in 

intensity and complexity with pulsing 

notes that expand and contract to 

chords and clusters. From this audio, 

the sound is heavily spatialised around 

the space. The organ texture is 

developed but maintains the pulsing 

quality in an ostinato pattern, while 

stereo delays and several other fx 

create new patterns and layers of 

sound within the space. (Figure 31 

Panel 4)

Panel 5 16

 This Panel builds on the textures and 

layers created at 

the end of the 

previous Panel. 

The organ now 

plays large and 

wide ranging 

slowly repeated 

chords, with 

registration 

changes on each 

repetition with 

multiple fx 

processing the 

sound. Each chord 

is repeated 

between 3 and 5 
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times (with a changed timbre on each and a crescendo – diminuendo over each 

chord. The dsp and spat increase the activity and intensity to high levels during the 

progress of this panel.

Panel 6

 The organ texture here reduces to sparse single notes randomly played with long 

gaps between. The sound is dominated by the diffused and processed material 

captured from the organ with delays and shuffle(s) with glissandi and reverb 

highlighted.

Panel 7 

 This panel opens with a brief organ cadenza based on the opening, which like the 

opening is acoustically dry but (as in the introduction) ending on a low cluster that 

signals the reintroduction of complex dsp and spatialisation - all controlled by hand 

and at the discretion of the technologists as they work together. A note in the score 

reads “a cadenza of effects” in which both technologists and organist improvise and 

collaborate. As noted above, the process of musical leading at this moment is always 

indicated by gesture. The organ restates fragments of the opening cadenza, but 

concludes each statement with the (same as Panel 1) low cluster from which the 

effects rise. This is the musical substance of this panel – a collaboration in an 

extended musical improvisation, each responding to the other's musical input.

Panel 8

 The final panel emerges from that which precedes with pulsing chords which 

gradually become quieter, sliding higher and higher, dissolving into the ether almost 

beyond the range of hearing. Delays and the spatialisation reinforce the sense of 

growing altitude as the sounds disappear. The moment of ending is not quite possible 

to ascertain as the technologists track and extend the sound upwards.

In all eight panels, a focus of the musical intent is the improvisational interplay 

between organist and technologists drawing the audience into a web of swirling and 

ever moving sounds. For the temporal duration of the piece, the relationship of the 

organ to the building in which it resides is altered as acoustically quiet sounds 

become louder, new timbres and qualities emerge, and the origin of the sound 

appears compromised – emanating from unexpected directions and places. The 

visual cues used by the audience to understand their individual relationship with the 

physical organ is broken, toyed with by the imagination of the technologists as they 

interact with the organist.
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Landy's Compositional Parameter Matrix – Eight Panels

As the other works in this section are reflected upon through the Landy 

Compositional Parameters, so the following table indicates how Eight Panels can be 

referenced.  From the table it is evident which compositional characteristics are 

significant:

Considering the work from this perspective 

provides the following reflections:

(i) Defined parameters : e.g. dynamics, 

space, pitch and or rhythm. Each panel 

(or page of music) is an exploration of a 

texture or effect in combination with 

certain organ effects or textures. For 

example, in the panel reproduced below 

(Panel 5) the effect is of sustained sounds 

which are played on a division that is enclosed inside a box fronted with 

venetian louvres, that allows the volume to be increased and decreased 

as the shutters are opened or closed by means of a pedal on the organ 

console. These sounds are quite heavily treated - as per the lower 

sections of the score – and projected into the hall and around the 

audience.

(ii) A homogeneity of sounds and a search for new sounds e.g. music based 

on one or few pitches, homogeneous textures, or new sounds: A defining 

parameter of this work is its leisurely exploration of timbre changes, 

texture, spatialisation and the extension of the audio world of the organ 

from its chamber in the hall to envelop the audience through the created 

sonic environment of the surround sound and sonic trees.

(iii) A texture that does not simultaneously exceed more than 4 layers or 

sound types. In Eight Panels, the texture is variable - being an improvised 

structure. However the whole work is an exploration of timbre and 

spatialization so inevitably texture is a significant element in this. 

Depending on the gestures that are implied - the texture ranges from 
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individual notes (Panel #?) to thick dense chords (Panel #?). In these 

terms the textural feature of the work is its variability and contrast.

(iv) Programmatic or narrative music - real or imaginary, and including 

“anecdotal music” or “ tales”: A significant driver in the musical impetus of 

the work is the electro-acoustic property of combining and extending the 

extant sound of the acoustic pipe organ. When built, an organ is 

completed by being ‘voiced’ into its environment. This is usually creation of 

an acoustic relationship with the space. In an electro acoustic environment 

with real-time dsp, this relationship is redefined by the composer and 

technologists, and the potentials of this new relationship in which the 

sound emanates from the organ case, as well as from all around and 

above the audience forms the core of the work.

Reflections

Eight Panels presents unique musical opportunities, challenges and musical 

experience for both performers and audience. With its sound field positioned 

periphonically inside the performance space, which is defined by the circle of 

speakers, (Appendix 12) the relationship of the organ to the internal space of its 

building is explored and altered. Three or four performers are required to perform this 

work: organist and two sound technologists (one technologist controls the signal 

processing of the organ sounds, whilst the second controls the location of the sounds 

within the large space of the hall). A fourth performer is a sound technician who may 

be required to balance the sound of all the systems with the organ within the 

performance space itself. The role of the organist in this ensemble requires new skills 

and musical relationships. The acquisition of these skills is brought about through a 

rehearsal process that is creative, experimenting with gestures and registrations that 

assist the technologists draw the desired effects from the dsp system. The score 

facilitates this process in both rehearsal and performance, and its layout is divided 

into separate systems for the organist and each technologist, indicating what is to be 

achieved through the process described above. In the original performance of Eight 

Panels, the control of the fx and  spatialisation was managed by an experimental 

Max/MSP patch developed at the SIAL Studios by Jeffrey Hannam. It required 

manual operation of the spatialisation by two operators. In the second performance, 
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the software was re-worked by Steve Adam to incorporate a more precise, visually 

cued spatialisation control, based on the speaker layout within the church space. In 

the performance, this was still manually controlled by an operator gesturally 

responding to aural and score-based cues. 

As a structured improvisation, Eight Panels contains clearly enunciated gestures and 

musical statements, although at no point are individual specific notes provided. The 

work is an ensemble piece, with two individual technologists operating the fx and 

spatialisation software. The notation of the organ part is carefully aligned with a 

notation for the fx and spatialisation. Much of the rehearsal time was spent ensuring 

that the technologists understand the type of musical gestures they should expect. As 

organist, having worked out gestures and musical shapes for the improvisation, once 

rehearsals began with the technologists, listening to the effects in the room meant 

significant change to the content of the improvisation. The gestural interaction 

between technologists and organist were evolved through the rehearsal process and 

were essential for the technologist to be able to respond musically. These gestures 

and musical content were evolved through the rehearsal process, playing about with 

ideas that were effective 'starters' for the sound processing ideas of the 

technologists. This process fits within the parameters and methodology for this 

project, beginning with the concept or gestural idea, listening to the effects and then 

in discussion with all performers, making adjustments before repeating the process 

again with variants. 

More, perhaps, than the previous works discussed, Eight Panels has inspired 

consideration of the changed role of the organist – as performer, and the one 

responsible for creating the initial musical content of the work. The organist now 

adopts a role as composer, improviser and collaborator, interacting with the 

technologists by listening for input of sounds in the piece and responding to those 

gestures (within the parameters of the score indications). The organist must provide 

a space for the technologists as they develop new sounds from those inputs provided 

by the organist. Sounds from the dsp inspire and suggest acoustic sounds making 

registration combinations and practices somewhat more fluid than is usual in organ 

performance. If alive to the possibilities, I found that sounds from the dsp suggested 

new stop combinations.  
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The contrasts between the organs used in the two performances of Eight Panels 

have been noted elsewhere, but from my perspective as organist, this is a highly 

significant difference, creating performance issues and opportunities nearly as great 

as those encountered in Dialogo Sopra i Due Sistemi (see Chapter 7). Unlike the 

issues in that work, in Eight Panels  the questions arose from the difference between 

the organs – a large instrument with great dynamic power and timbral opportunities 

through wide stop selection possibility, and a smaller more mechanically responsive 

one.  In the two performances of Eight Panels, it was felt by the performers 

that the combination of organ and periphonic dsp created a new instrument and 

performance space (see Symposium notes and reference above). This can be 

interpreted to constitute a 'next step' (Cage). A motivation for this was eloquently 

expressed by Morgan Fisher, who said that he uses live dsp 

"to add emotional performance effects to the keyboards that have 
similarities with the human voice, with wind and string instruments, with 
orchestral textures, etc. Keyboard players more than any other have 
access , through new technology, to more timbres and means of 
expression than any other instrument. I am now attempting in my own 
small way to do what many composers (e.g. Debussy, Varese, Stravinsky, 
Ives) used to have to do with orchestras..." (personal communication, Nov 
2006). 

Beyond these timbral changes, the extension of the organ architecturally is a very 

important development that, having been taken this step cannot be ignored or, like 

the genie that escapes the bottle, be put back. These implications, along with the 

performative practices required in the other three works under discussion in this 

section, are open possibilities for further research, composition and performance. 
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Chapter 11 Findings and Reflections

Introduction

After tracing the history of the organ as an instrument at the centre of musical 

innovation for some 600 years, this study has focused on a performer’s experience of 

contemporary works for organ and dsp. By demonstrating its long and significant 

history in 'avant-garde' music (avant and après-la-lettre), I have tried to demonstrate 

that the organ is, unreservedly, a viable player in electro-acoustic music of the 

twenty-first century. Triangulating the findings of literature review, interviews, 

workshops and the actual performances, this research project has identified three 

major shifts resulting from the developments explored through reflection and 

performance: in composition, in performance practice and in audience experience: 

I. After a long history of relatively gradual change (until the 1960s), the nature 

and structure of avant-garde organ music is now changing dramatically, driven 

by the vast expansion of idiom enabled by dsp; 

II. Dsp/organ music and performance practices have caused substantial shifts in 

the relationship of the organist with the music, the instrument and co-

performers; 

III. A new 'performative space' has emerged through organ and dsp, enabled by 

sonic relocation and extended audience experiences. 

Reflections on these crucial findings constitute the three main sections of this 

chapter. Incorporated throughout the reflections is the narrative of how insights 

emerged, interacted and morphed during the workshops, rehearsals and 

performances. A final section suggests further areas of research and 

recommendations for creating a fertile basis for a vibrant future for music with organ 

and dsp. I hope that the documentation of the experience of playing music for pipe 

organ and realtime dsp at a practical level, will encourage other composers and 

organists to increasingly engage with and explore the potential of this exciting genre.
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I. The history, nature and structure of organ music and dsp 

History

The significance of the musical, technological and historical background of any piece 

of organ music to its performance is essential knowledge for an organist. With the 

works for organ and realtime dsp, the very nature of the organ itself is changed. 

When playing the organ traditionally, it is accepted that the only point of subtlety of 

articulation and tone (other than stop changing) is at the point of attack and release 

of a note. Once the note is sounding the only things that will alter it are the use of a 

swell box (if the pipes are enclosed) or the interaction within the wind supply of other 

pipes (especially lower pipes being played) which very subtly vary the evenness of 

the wind supply to held notes. Whether calculated or not, it can give a slight shimmer 

to the sound. The reflections of participants at the symposium confirm a sense that, 

with live dsp operating, timbral manipulation can create greater tonal flexibility than is 

otherwise available to composer or performer. 

For the player, this expansion of the sonic location of the organ and new tonal 

flexibility further changes the embodiment of the sound that, as Coessens, et al 

(2009) pointed out, acts as an imperative, motivating the performer. Further validating 

this assertion, Warren Burt observed (and this is especially so for organists) that we 

need “freedom and tools to explore” (Burt, 2002, para. 31). For organists these tools 

come from the grounding of one’s performance in the historical imperative, and 

simultaneously as indicated by the experience of the performances of organ and 

realtime dsp, being open to the changes that technological developments allow. It is 

challenging, and one might argue imperative as the organists in the twenty-first 

century seek to find new ways of being involved in the vanguard of new 

developments.  

In the repertoire of the organ since the Baroque era, there have always been 

compositions that are, what Ericsson describes in Chapter 3 as, ‘visionary’ – music 

composed for organs that stretch the performance capability of existing organs. This 

continues today, but in reverse as there are organs being constructed and 

researched which will completely change performance technique, for which music 

needs to be composed. There is a benefit to performance of both historic repertoire 

and new works gained by recreating a pertinent sense of this. 
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With a long and proud history in this role, it stands to reason that organ builders and 

composers throughout history – to the present – are looking at what might be next for 

the instrument. There is a distinctive and important repertoire of music that is avant-

garde, the influence of which continues in myriad ways. 

Developments to organ technique and ‘electronic technologies’ have generated a 

renewed understanding of organ sound and composition, with a consequent shift in 

the ‘act’ of organ performance. These developments can be situated in the context of 

the trajectory of avant-garde organ music since the 1960s. Stemming from these 

techniques – hand, arm and foot clusters, wind variability, half drawn stops, playing 

on the case and combination with pre-recorded tape – combinations of timbre with 

live dsp is a growing performance context and technique. 

The organ is a complex machine and involves a complex aesthetic. Organs today are 

being built to accommodate the extant repertoire, but also to anticipate what might be 

composed and the needs and timbral intentions of new performers. In Chapter 5, the 

current research and experimental development of new mechanical dynamic and 

timbral through the keyboards was noted.  Although the Gerhard Woehl organ under 

construction in Acusticum Studio ( http://acusticumorgan.com/ ), Piteå includes new 

controls – such as variable wind, variable electric stop action and new stop pitches in 

the harmonics division, it is intended as a practical performing instrument. The 

‘Harmonics Division’ ( http://acusticumorgan.com/specification ) is expected to create 

new sounds from ranks of pipes sounding pitches from the upper extremes of the 

harmonic series. An organ such as this continues the tradition of organ building that 

incorporates new technologies and engineering techniques and capabilities as early 

as possible after development. 

The wide range of knowledge required for appropriate performance has been 

discussed in Chapter 3 where the small single or double manual instruments of Italy 

and England, with minimal or non-existent pedal boards built in the seventeenth and 

eighteenth centuries, contrast with the large multi-division organs of Germany, 

Austria and France. Significant changes occurred in the nineteenth and very early 

twentieth centuries as organ builders and the repertoire itself took advantage of the 

possibility afforded by new technologies of the Industrial Revolution. These changes 

led to much larger instruments, with an increased range of imitative solo sounds, but 
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a corresponding reduction in the use of mutation stops. Bringing this understanding 

of organ history and building to everything one plays is essential and such 

understanding was also brought to the performance of the works comprising Section 

3.

At first glance, the emphasis on the history of the organ may appear excessive. 

However, given the embedded historicity of the instrument and its performance 

practice, it is not only appropriate, but vital. Incorporating an historicity of 

performance practice is a change that occurred during the early twentieth century as 

many, particularly in the German Schools of organ performing, sought to rediscover 

the practices of Baroque building and performance. Its wider acceptance by 

organists, builders and audiences re-invigorated both historic and contemporary 

performance, and the instrument itself to the extent that Ligeti and others of the 

avant-garde were able to consider it for their own most radical compositions. 

Since the avant-garde works of the 1960s, signifiant development of organ playing 

and new works have all been linked to the historically aware instruments allied to the 

‘Organ Reform Movement’. This is true of the three organs which were the original 

inspiration for the works that have been composed with realtime dsp and performed 

within this research project. Although the two Australian works were first performed 

on the organ of the Melbourne Town Hall, they were conceived and ‘prepared’ using 

the Collins organ of Toorak Uniting Church, which fundamentally adheres to the 

precepts of the Organ Reform Movement. Likewise the other two works were 

conceived with the 1973 Marcussen organ of the Laurenskerk in Rotterdam, or the 

2005 Jaeckel organ in the Emmerson Concert Hall at Emory University.  

Key characteristics of the four works

At first glance, the four contemporary pieces for organ and dsp which form the focus 

of this research have only one meaningful element in common: they all use organ 

and realtime dsp. However, there is significant merit in comparing them in greater 

detail to identify other common or differentiating elements. For instance, there are 

few examples of a common approach in the use of the principal musical elements. 

Each work, except Eight Panels, incorporates defined and exact pitches, but the use 

of pitch in Symétrie Intégrante is of a higher and structural order than either Dialogo 
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sopra i due sistemi or Vanitas. As the comparisons are made and viewed collectively, 

the individual character of the works becomes clearer. 

Elsewhere, I have drawn technological comparisons, considered from the viewpoint 

of the organist. Without reiterating the details, it is clear that each piece has a highly 

individual software setup. In the Toorak performance, each work used the same 

speaker output, though the ‘original’ conceptions of each work have slightly different 

physical arrangements and routing. While spatialization was a prominent feature of 

Eight Panels and Vanitas, in the latter piece it was a development of the software for 

dramatic musical effect made by Steve Everett for the Toorak performance.

The parameters Landy (2007) incorporates in the ‘accessibility matrix’ deal with the 

usual musical elements – horizontal and vertical pitch, timbre, rhythm, texture, etc. – 

and without being too descriptive, provide an inductive and indicative comparison 

between each work. Originally designed as a measure of accessibility for the listener, 

the matrix outlined in the Introduction to Section 3 contains a range of musical 

paradigms that can be used to demonstrate shared and significant key 

characteristics of the contemporary works that form the focus of my research. In 

Chapters 7 - 10 these musical elements were considered separately as they pertain 

to each work. In the following table, they are placed side by side, allowing 

comparison between the musical and expressive realms. 

Table 9 below combines and provides comparison of these elements across the four 

pieces using Landy’s own parameters.
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These parameters/characteristics can readily be applied to each of the four works 

which constitute the focus of this research:

(i) Musical elements of pitch, rhythm, spatialization and rhythm.  

In the more programmatic works (Dialogo sopra i due sistemi and Vanitas), there is 

clear evidence of traditional use of elements such as pitch or timbre being influenced 

by the narrative. For example, in Vanitas, the use of pitch bending in the second 

section (Figure 27 Chapter 8) implies a graphic suggestion of decline and decay. A 

contrasting approach to pitch is to be seen in Symétrie Intégrante with its formalistic 

use of pitch classes as a structural device. The compositional devices that 

structurally treat the pitch material in Symétrie Intégrante further emphasize this 

difference. Standing in a category on its own is Eight Panels which focuses on the 

exploration of timbre and texture. In performance these elements are evident and 
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significant. The graphic notation is suggestive of shape, rhythm and even tempo 

though this indication is gestural. (See Figure 30) 

(ii) Homogeneity of sounds or new sounds. 

It is reasonable to suggest that all four works create new sounds. Simultaneously, the 

timbral world of each achieves a homogeneity of sound particular to itself. A defining 

characteristic of the works is that the dsp processes the sound of the organ as it is 

playing. The dsp sounds created within each performance will change by definition, 

because each of the organs that were used, and therefore sound sources, were quite 

different, even when the instrument was built by the same builder (e.g. the two Peter 

Collins organs in Toorak and Queensland Conservatorium). It was found in the first 

research workshops (Appendix 3), that similarly named stops produced significantly 

different timbral outputs with the same stop name and processing on the other (e.g. 

rohr flute with granular processing). So, processing produces effects that are 

individual to the organ itself, adding a slightly aleatoric timbral quality to the music. 

Timbral randomness is not unknown, and has already been encountered in this 

study, given the uncertain response of an organ to being starved of wind or having its  

stops only partially drawn, as is common to both organ music with dsp and acoustic 

music from the 1960s. From the experience of the works of Section 3, it is clear that 

the organ with realtime dsp can produce both a homogeneity of sound and uniquely 

new sounds simultaneously. 

(iii) The timbre of the works explored in Section 3 is, in part, a development of new 

timbres now associated with the pipe organ. In Section 2, this timbral development 

was traced historically, and the experiential knowledge implied in the four case 

studies is a result of the earlier music. Initially, these timbres were a ‘re-creation’ of 

electronic sounds being made in studios and were suggestive of electronic sounds. 

(Video 3 in DVD) With this historic precedent, they are sounds that seem to ‘grow’ 

from the organ itself, but many are only possible with dsp.  The dsp most commonly 

used by composers in the case studies, create sounds which cannot be replicated 

acoustically, including effects from granular synthesis, delays, extreme pitch bends, 

panning and wave form replacement. Many of these were extensively experimented 

with during the earlier workshops of this research project (Appendix 3). 

(iv) Texture does not exceed four layers. 
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Rarely are there more than four layers in any of the pieces. Even the clusters of Eight 

Panels do not functionally add additional layers. In fact, there is a surprising 

sparseness in the texture of all the pieces. It seems that the additional richness of the 

dsp with the organ discourages composers from thick or heavy writing, allowing the 

dsp and spatialization in the room to thicken the texture. The opening and closing 

sections of Vanitas are chordal, though of no more than four or five notes. The dsp at 

this moment is pitch bending, with delay, reverb and other effects which add weight to 

the sound, giving an impression in the space of very dark thick sounds. In Symétrie 

Intégrante the texture is either single notes or may be doubled in unison. Other 

sections contain a flute layer, right hand organ, accompaniment (played by the left 

hand) and pedal, acting in counterpoint to the right hand and flute. The dsp in these 

sections adds another layer to the sound, spatializing and enhancing it quite subtly, 

yet retaining clarity of texture and timbre. 

(V) Programmatic or narrative music. 

Dialogo sopra i due sistemi and Vanitas both overtly contain extra musical 

programmes, while the other two, equally overtly, do not. Dialogo is a dialogue 

between the two voices, that of organ and the electronics, and their interaction which 

may be interpreted as the musical equivalent of the Galileo dialogue between the old 

and new theories of earth. Here the organ represents the prevailing sixteenth-century 

dogma of the sun and planets orbiting the earth, while the electronics may be 

interpreted to represent the Copernican theory of the earth and planets revolving 

around the sun. 

Vanitas is a musical representation of the seventeenth century art movement and 

moral stance ‘vanitas’. Everett is aware of the role of the organ as a source of civic 

pride, particularly in the ‘hanseatic cities’ of Northern Germany. So here the organ 

represents the pride of the society in their achievements, material possessions and 

the status these afford. The transitory nature of this pride and status is the stuff of 

vanitas, and the music sets about portraying and revealing this. The association of 

the organ with these conservative and flawed institutions is a motivator for the piece, 

perhaps explaining the choice of the topic, given that, like Symétrie Intégrante and 

Eight Panels using organ and realtime dsp were a condition of the commission. 

Neither Symétrie Intégrante nor Eight Panels are programmatic in the way of Dialogo 

sopra i due sistemi and Vanitas.  Each work is structured using internal and abstract 
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musical structures. In the case of Symétrie Intégrante the structure is in the various 

modes with transpositions, a symmetry of phrasing and overall shape and 

compositional devices (often devices that are traditionally associated with the organ). 

Eight Panels is built around what the composer describes as an exploration of a “new 

auditory architecture around the instrument” (Harvey 2010). 

(VI)  Acousmatic Music.  

All the works in this section have some ‘acousmatic’ (See Glossary of Terms and 

Definitions) quality to their timbre, although the only work in this selection which has 

an overt acousmatic intent is Vanitas.  Everett, in the performance notes to the score, 

requests that speakers are concealed around the organ case so that all sounds, 

acoustic and electronic, appear to emanate from a single physical location.  

The ability to compare very diverse compositions only connected by their use of 

realtime dsp with pipe organ is important as, using these parameters to provide an 

overview of the works has allowed certain characteristics common to each and which 

are otherwise hard to discern, to become evident.  Using the relatively broad, but 

objective measures the Landy parameters provide, we can see that in order to 

perform the works new techniques and musical relationships in performance are 

required. While there are external programmatic drivers in two of the works, all works 

are importantly exploring timbre as a basic compositional element. 

This timbral exploration, though common to music since the 1960s, has 

characteristics that change the very nature of the organ itself. The flexibility that is 

permitted by realtime dsp is a malleability that is otherwise not available to 

composers or players playing in the purely acoustic environment. It was discussed at 

the Symposium, but the true import of this change is made apparent by the 

comparisons offered in the parameters. 

Another characteristic that became evident through these parameters is that, when 

working with organ and realtime dsp, these highly experienced composers 

independently adopted a similarly relatively sparse texture. From this, one can 

reasonably conclude it is the most effective writing style for this combination.  

From this overview of the history of the organ at the forefront of musical innovation 

and the key characteristics of four important contemporary works for organ and dsp, 
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it is evident that after a long history of relatively gradual change (until the 1960s), the 

nature and structure of avant-garde organ music is changing dramatically, driven by 

the vast expansion of idiom enabled by dsp. 

II. Changes in the organist’s performance practice and collaborations  

The research project has been a journey of discovery, with a number of unexpected 

findings. During the process, I had the growing realization that performative practices 

and musical relationships, with which I believed I was familiar, had been changed: 

the relationship between organist and technologist sharing responsibility for the 

sound; my relationship with the instrument itself – from how I sit at the organ, even 

play the organ; the invitation to registration assistants to creatively participate in the 

performance, and working with their artistry as they contributed to the timbral 

exploration in the pieces; even the sense I normally feel of being physical 

disconnected from an audience when sitting with my back to them while playing.  

There is an implied loss of distinction between the composition and the instrument. 

One of the Eight Panels technologists, Stephen Adam, pointed out in the symposium 

held after the presentation in May 2010,

it’s not clearly a music composition task, creating music with music 

technology as trying to design one or more processes that are designed to 

interact, or work independently. And so it's like you give an input and it 

creates output - is that an instrument or is that a composition? And where 

does one start and the other end? (Adam, 2010) 

The experience of this study has been that, as new works are created, prepared, 

rehearsed and performed, there is a constant sense of exploration and the 

"negotiation" (Harvey 2010) between the organist and composer, technologist, and 

even registrants, concerning events and interactions required to make the 

performance happen.  It is something which is an aim of all music rehearsals – 

acoustic or otherwise – as musicians seek to create changes in habit, technique and 

interaction.  As Penny (2011) points out, adding electronics to an acoustic sound 

creates a
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complex entity, its presence variously evidenced as transformed sound, as  

shadow, as multiple characterisation. An unpredictable and expanding 

element arrives in performance practice: a vehicle for significant freedoms, 

for new artistic potentials and choices (Penny, 2011, p. 184).

With the addition of live dsp, a whole new realm of possibilities appear, all of which 

affect the creative and performance practices which underpin the self understanding 

of the organist. In organ and realtime dsp, these are all performance relationship 

centered.  Besides the relational performance techniques just outlined, technologist

(s) join the co-performer ensemble. As responsibility for the timbres is shared further, 

the sense of joint sound creation is enhanced. In the workshop period, composers 

and technologists used the potential offered by various surround-sound codecs and 

layouts, not only changing timbre, but the organ itself by sonically re-locating it for the 

audience. This is something which (from the opinions expressed in the symposium) 

appeals strongly to composers and audiences. In pieces such as Eight Panels and 

the Toorak performance of Vanitas it is a clear intention of the piece. Sonic immersion 

of the audience within a circle of speakers is an obvious setup, and effective in every 

performance that I have given. However, there is a more important presence created 

by this arrangement. As sound is drawn around the audience, not only can the 

listener focus on the little sounds and an expanded spatialization of the organ, but a 

sonic re-location of the organ occurs. It is an invisible but, for the audience, very 

present event. It leads to the establishment of the organ itself as an active persona in 

the performance ensemble. No longer a static, perhaps beautiful fixed object at the 

front or edge of the performance space, the organ becomes a part of the sonic 

architecture of the room, dynamically moving around the space. For the audience, 

the sound embodies the breath of the organ, expanding and contracting around 

them, belying the notion (and previous reality) of sound sources that are normally 

both fixed and relatively remote.  

It is these changes in spatialisation and timbral malleability that generate change in 

the self-understanding of the organist (See Coessens et al, 2009, pp. 150 - 2). For 

the organist, traditionally relegated to an organ loft well away from audience and 

other players, these developments are exciting, challenging and full of potential. It is 

an area that I see having great potential for continuing research and 

performance. 
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Music for organ and realtime dsp questions the nature of many of the traditional 

musical paradigms in which composers, organists, builders and audiences have 

operated. In a traditional acoustic organ performance paradigm, the composer 

composed for the organ(s) they knew and, with the manuscript completed, the work 

passed from the composer, establishing its own being and existence. The organist 

would receive and prepare the notes of the score, ensure they understood its context 

(where and when the piece had been composed), consider the organ on which they 

were going to perform the piece, and work to provide as close a sonic recreation of 

the original as possible. Registration assistants, if used, facilitated the wishes and 

planning of the organist, and the audience remained in their place as they received 

the music, often ‘from on high.’ As Paul Barker describes 

In contrast to a recent tradition which places a burden on the score to 

carry all the information necessary to establish authority of meaning, I now 

deliberately leave creative spaces for performers to find their own voice 

(Barker, 2010, para. 1).

As has been demonstrated in the latter part of Section 2, continuing throughout 

Section 3, these traditional performance relationships changed in the latter part of the 

twentieth century. Not the least of these changes is in the relationship between the 

organist and the instrument itself. Even on a small organ played acoustically, the 

sound is well removed from the player, and interdicted by the action – either 

mechanical or electric. Although separation of sound source from the fingers 

continues, with dsp the sense of movement and dynamism in the sound projection 

changes how you think of the organ. For the organist, setting the stops and playing 

the notes does not mean, as in an acoustic performance, that the sound is locked 

until the next stop change. An organ, even with mechanical action, limits haptic 

feedback by the complex connections and considerable distance between the 

organist's fingers or feet at the console, and the location of the pipe with its air supply 

being sounded. Nonetheless, a responsive instrument is sensitive to the touch and 

physicality of the organist as they play, who in turn responds to the sounds and 

feedback biomechanically (Leman, 2008, p. 162).  With dsp, this responsiveness is 

extended, for while holding a note or chord the timbre can change, metamorphosing 

to something quite different before ones ears. The sound appears more lively and 

filled with a vibrancy which is part of the music that belongs to this genre. It is such a 
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change in the essence of the instrument, yet it retains that wonderful instability and 

expressiveness of sound that an air blown instrument exhibits. The shake of sound in 

upper pipes being held in a chord as low pipes upset the wind supply and all the 

sonic interactions between pipes and space that make the sound of a pipe organ 

unique are reopened for exploration and expression.  First, the technique of playing 

of the instrument expanded to include fists, flat palm of the hand, back of the hand, 

forearms and (instead of just toe and heel) the flat of the foot. Rather than 

maintaining a posture of ‘relaxed stillness,’ the organist is now more physically 

involved as they lie, rock to and fro, reaching sometimes beyond the keyboards of 

the console to play on the organ case and similar. 

Increasingly in this new repertoire, the organist is no longer a solo player; registration 

assistants now take responsibility for shaping the sound during the performance and, 

given the late twentieth century aesthetic of timbral exploration, their artistry and 

taste are important to the success of the performance. These changes all occurred 

before the arrival of realtime electronic manipulation of the sound. ‘Co-performers’ 

with the organist – registrants have a roll creating the sounds (e.g. in Vanitas and 

Harmonies) – now meaning the organist is becoming conductor and collaborator with 

others in the performance. Action noises and half drawn stops are now included 

within the canon of the pipe organ’s timbral repertoire. 

The performing insights gained through the learning, workshopping, presentation 

(and post-presentation reflections) of compositions prepared for the May 2010 

research project have added substantially to my performance practice. The musical 

content of all four pieces and how one performs them have been the primary focus of 

this study, and there is considerable value in the learning of a new performance 

practice and ‘behaviour’.

As a gateway to new research paradigms, Eight Panels opens many new doors. The 

organ already has a significant improvisational performance practice, and this work 

with its structured improvisation milieu for all performers – organist and technologists 

– adds to this improvisational category. But it is not just that. As noted in Chapter 1, 

twentieth century concert organists, particularly within the French Symphonic Organ 

tradition, have long improvised large-scale multi-movement works as part of the 

repertoire and performative practice. The musical dimensions of Eight Panels are 
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neither new nor remarkable, but the interaction and jointly improvised (between 

organist and technologist) content are. In Eight Panels the role of the organist 

changes from interpreter of a fixed score (as in Dialogo, Vanitas and Symétrie 

Intégrante) to that of creator/improviser negotiating and enjoying extended musical 

interactions with the technologists. 

The organist inputs the initial musical material and sound of the piece, responds 

gesturally (within the parameters of the score indications) and then provides space 

for the technologist(s) to respond, creating new sounds. This large scale work (in 

excess of 20 minutes) operates in this way throughout, and in many ways operates 

as a sound installation. Each performance, even rehearsal has an individual 

character and nature. Reflecting on the performances of Eight Panels, even though I 

make notes and recall memories of ideas generated during rehearsal, in performance 

these can only act as guides: the immediacy of performance acts to propel the music 

and interactions between all performers. It is an important change in the role of the 

organist who is usually solely responsible for the selection of sounds, timbres and 

dynamics that emanate from the organ. The memories created for the performance 

moment also have meaning. Adorno tells us that “Alle Verdinglichung ist ein 

Vergessen” (‘All reificiation is a forgetting’ trans. Edmund Jephcott in Horkeimer & 

Adorno, 1947, p. 230, cited in Coessen et al, 2009, p. 149).

In the Symposium, the role of technologist as co-creator opened further discussion 

regarding the impact of mixing sound live in the building, and whether it is creating a 

new instrument. Lawrence Harvey observed "I was going to make the point that, ... 

we were talking about how, particularly with organ music, it is that marriage of the 

industrial design of musical instruments and architecture" ( Harvey, 2010).  It is a 

point also made by technologist Stephen Adam during the same symposium quoted 

in Chapter 1. 

The most radical of the works, Eight Panels, requires performance negotiation 

between organist and technologists that is different to coming to terms with the music 

in the other three works.  All the works have a score which aids the re-creation and 

even reification of the music, but the score of Eight Panels moves the usual re-

creative role of organist in relation to a notated score toward a position of co-creator 
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with the composer. It also means that the relationship of the organist to the score 

itself differs in Eight Panels to that in other works.

To play a piece of music by Bach, the organist has a score, which contains the 

recorded musical intentions of the composer as far as they can now be known, and 

an organ which is a large piece of machinery installed into a space. Somewhere 

(often quite a distance away), an audience that has entered the building locating itself 

in the space from which to receive the re-creation of this work. Key to this are two 

performative paradigms largely unchanged since the establishment of the public 

performance or concert of the late eighteenth century. “The musician ... proceeds on 

to a public platform of some kind, observed and heard by an audience that sits - or 

stands ... and attempts to communicate a ‘whole and entire’ conception of the 

musical work” (Coessens, et al 2009, p. 146), or from Barker (2010).  

The musical work is communicated from the composer to the musician[s] via the 

medium of ‘the score’, in the classical canon, an historic and closed document.  The 

other key paradigm regarding this interaction is “...the notion that the artistic act is 

witnessed in more-or-less silent, rapt attentiveness by ... [the] audience that holds its 

emotional responses in check” (ibid p146) until by various signals they are informed 

that a response is permitted. Finally, in this transaction the audience’s appropriate 

response is prescribed and restricted to clapping, and perhaps some cheering (but 

not too much)! 

More than in most works, and certainly in the group of compositions under discussion 

here, the essence of the score of Eight Panels is an intentional 'leaving out' – and 

one that awaits its completion in performance.

The relationship between the organist and technologist

A major consideration in the performance of organ and realtime dsp is the 

relationship between the organist and technologist.  How these relationships are 

manifested in the case-study works and its meaning for the organist and technician 

has been explored in some detail. The impact of the technology on the organist’s 

performance techniques, perceptions and processes is highly significant. The 

addition of realtime dsp to the sonic palette of any organ is dramatic. Aside from any 

consideration of the mechanics, installing microphones, positioning speakers, 
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deciding what processing to apply to different sections and sounds, the real 

significance of this action is the change it creates in the nature of the instrument 

itself. I found that this change led to a development of my thinking about the organ 

itself. It opened so many new possibilities. 

One such possibility is the change which occurred between the pipe organs being 

used, in this study, and the room in which they are installed. Although I did not set out 

to investigate this, reflections on the experience of performing the works investigated 

in Section 3 have suggested that organ and realtime dsp create a new architectural 

spatial and performance location. The experience of the performances has 

demonstrated that there is great musical potential in this sonic relocation of the 

instrument. In addition to a richness of timbre, and perhaps counter-intuitively for the 

audience, as sounds are created and output around them, a sense of intimacy and 

seeming physical closeness to the organ is added. There is an implied blurring of the 

audience/ performer relationship, as the sound of the organ is no longer ‘up there’ 

with the audience sitting in the room, but is all around, above and can even give a 

sense of the sound being below.

There is an undeniable excitement (‘look what this new toy can do!’) in regard to the 

new sounds that are possible with dsp however this is of only passing interest. The 

addition of dsp per se does not intrinsically change the organ, although there is great 

potential. It may perhaps be equated to the zeal with which nineteenth century organ 

builders incorporated new technologies, like electricity into their instruments: it 

changed the design and sound of the organ, allowing the relatively superficial 

characteristics to change. Initially this inclusion of larger, higher wind pressure organs 

with many imitative stops led to a musical degenerations such as the examples 

outlined in Chapter 3.  When composers such as Mendelssohn, Liszt and Reger in 

Germany or Franck, Tournemire and Widor in France recognized the essential 

change that the technologies brought to the instrument, they extended the repertoire 

of the organ in ways that propelled it musically toward the twentieth century.

It is clearly the opinion of all the composers and technologists present at the 

symposium that the combination of pipe organ and realtime dsp fundamentally 

changes the malleability of the organ. It was argued that it also creates a new 

instrument of the newly recognized, but largely unrealized potential of the 

performance space. Cipriani and Giri observe of the sound envelope of the organ 
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"what really distinguishes its sound is the reverberation that is almost always 

associated with the instrument, and which has become an integral part of its 

timbre" (Cipriani, & Giri, & 2010, p. 25). In the discussion of Eight Panels the room as 

an instrument is a central musical characteristic of the work. In section 2, it was noted 

that Ligeti, amongst others, regarded the organ as sonically inflexible and stilted. The 

inclusion of live processing now means that this is not necessarily the case. As Steve 

Everett pointed out, in writing for an instrument like the violin, the composer writes a 

basic quantity of information, in the knowledge that the violinist will make many more 

musical decisions than are in the score. These are usually made intuitively – such as 

how fast the bow moves on the string during a note or the weight and depth of the 

attack stroke or pitch adjustment. None of this type of subtlety is available to the 

organist_.  With realtime dsp, tonal ‘malleability’ becomes available in performance. I 

have commented on the quantity of rehearsal time required for ‘timbral 

experimentation’ with the dsp. The composers working in the second workshop, and 

other one-off performances, were both excited and absorbed by this new parameter, 

and keen to explore it.

For me, the possibility of subtle, player controlled timbral and dynamic malleability in 

the organ is both exciting and possibility laden. Very recent organ developments in 

Piteå, Cologne and in the Prototype organ mechanisms being designed in 

Switzerland and Germany are making what has been a dream or ‘visionary ideal’ 

more of a reality. It means radical re-designs of the mechanics of the organ, but the 

possibility is already apparent and can already be achieved electronically. In the 

performances I have given, the dawning recognition of this parameter is something 

that opens entirely new perceptions about the organ, its music and performance, 

without the organs in use being completely reconstructed.

There is a large amount of programming and audio processing to achieve this 

malleability. In Eight Panels, flexibility was achieved, not by automation, but by the 

hand operation of MIDI fader boxes. Basic scenes and start-up settings were 

automated using Max/MSP, but the parameters were then able to be adjusted by 

hand. In the original performance at the Melbourne Town Hall, spatialization was also 

controlled in this manner.  A characteristic of the second performance environment 

created in the Toorak Presentation was the projection of "the organ’s ‘inner’ sound 
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into the ‘outer’ space ... changing its relation to the acoustic 

environment" (d'Alessandro et al, 2009, p. 2).

Identification has been made of the skill sets required of both organist and 

technologist to work effectively in this environment.  For the music technologist it is 

presumed that they have certain skill sets beyond that of technological competence. 

A basic requirement is that he or she can read the score – be it stave and stick 

notation or graphic. Conversely, it is also important that the organist understands the 

‘notes’ or notation of the electronics. In Dialogo, Vanitas and Symétrie Intégrante 

changes in technology parameters are indicated by ‘scene’ changes. The scene 

settings are accessible in Dialogo through the software and in Symétrie Intégrante in 

the introductory comments of the score itself. (Appendix 2) Eight Panels contains 

graphic and descriptive notation for both technologists and organist. My experience 

performing Eight Panels was that, while focussing on the organ part, it was 

necessary to keep an ear to what the technologists were doing. In performance, I 

found that I saw the gestures of the dsp, shape and direction (up, down or around), 

and occasional words indicating the type of effect – reverb, granular or spat

[ialization], could anticipate them with appropriate musical gestures and have a 

reasonable aural memory of the effect of the dsp that would probably follow.  It is a 

memory initially gained through the experimental workshops of 2006, which are 

outlined in the Introduction to Section 3. Of course, in most of the performances the 

technologist was also responsible for the balance or mix between the organ and the 

output of the effects. In most performances the assumption that the instrument and 

electronics would be balanced was a given, as the composer was also acting as the 

technologist. It is an issue that is not to be ignored. In other situations where I have 

been working as technologist, and there was a separate sound desk operator, 

achieving a good balance between an instrument and electronics has not been so 

easy. Retaining balance between the acoustic organ, which can have a wide 

amplitude, means a frequent adjustment of, and attention to the output levels. 

Establishing a shared sense of balance between the organ and electronics is a good 

example of the sharing of responsibility for the sound between technologist and 

organist. My personal experience has been that I have had well placed trust in 

musical judgement of the people with whom I was performing to know that they 

would achieve the best possible balance. At the Melbourne Town Hall, the floor 
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console was used and positioned beside the technologists and within the speaker 

field. It meant that the sound I could hear was the same as that of the audience. 

While there was a greater remoteness from the organ itself, this was well 

compensated for by the creation of a performing zone, with proximity to the 

technologists, all within the circle of speakers.  Locating oneself as organist in the 

new space is important in these interactive works. There are a variety of ways to do 

this – for example Hans-Ola Ericsson’s solution, when working with tape and organ, 

is to wear a set of headphones, listening to the sound via a pair of microphones 

positioned in the audience’s sound zone. 

Performing with live electronics creates a need to have a relatively defined musical 

structure to allow the dsp paradigms and order to be preset, which in turn provides 

the technologists with freedom to adjust settings from a defined state. In Eight Panels 

the technologists have a framework of dsp states, from within which they improvise, 

using the sliders and faders of the midi controllers to change the preset settings in 

response to sounds from the organ. In much the same way, the organist has a series 

of visual or graphic gestures around which to create musical content from the 

keyboards, pedals and pipes in front of them.  As an artistic practice researcher, and 

organist with a historical understanding of the role of improvisation in past organ 

performance practice, a new meaning and comprehension is found within this joint 

creative act. Through the performances of all the works, it has been found to create a 

pathway to contemporary music performance that encompasses both the history and 

developing practice of the organ. 

III. Performance Space and Sonic Re-location

The exploration of a re-spatialisation of the organ is central to all the works in this 

study and, with similar timbral and expressive effects enabled by dsp used, features 

in many of the works composed for the organ with either live electronics or tape since 

the 1970s. It is an essential facet of Warren Burt's sonic explorations in Justice, 

Equality and Beatings (see Chapter 5).  

With the auditory and spatial experiments that occurred between organist, flautist and 

technologist(s) at this time, one was left with the sense that the performance space 

created by the relationship of organ, speakers and flautist was a fourth 'instrument' 
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played by all musicians simultaneously. This is a rehearsal process change that, with 

the recognition of the role of the technologist 'playing the room' experimenting with 

the settings is equally important to all the other ensemble considerations. With 

realtime dsp, all members of the ensemble are involved. It is also recognized as a 

practical change in approach, as the experimentation means unexpected and 

wonderful sounds may suddenly emanate from the speakers (and disappear equally 

suddenly) and become a part of the rehearsal and creative/composition process. It is 

an approach that is perhaps different to the usual acoustic rehearsal process, but 

must be part of the practice for the ensemble to collaborate optimally. However, the 

various elements of this – the re-location of the organ sound and flute sounds, the 

interaction of the speakers and the audience and the interaction of the acoustic and 

processed sounds – were all found to be important relational elements in the 

performance of Symétrie Intégrante.

Some different opinions as to the apparent effectiveness of spatialisation were 

encountered. The comments of the panel in the symposium of May 2010 at RMIT 

SIAL that the effect of re-spatialisation was both very powerful in its impact and 

musically effective. However, d'Allesandro (et al) (2009), found that in their 

performance, which included video and other projection, it was less so, and they 

posulated that it may have been the effect of visual stimuli. Although there is no 

quantitative data, the difference may be that an over-abundance of visual information 

interrupts a focus on listening. Re-spatialisation is an elemental component of the 'in-

room' effect for Eight Panels (see Chapter 10). Given the 8 channel diffusion system 

available in Toorak, it also became an opportunity and element in the version of 

Vanitas which was created for the Toorak performance, and a distinguishing 

difference between it and the original quadraphonic diffusion system used in Atlanta. 

Given the possibility of spatialization which were apparent in this study, the creation 

of ideal conditions for the audience to receive its effects is a recommendation for 

future research.

Together the performers create the musical context exploring the ‘new auditory 

architecture.’ The organist is an ‘equal partner’ in performance and the creation of the 

sound. This partnership arises from the new aesthetic paradigm observed by 

Herchenröder: “the composer no longer predetermined or organized the sonic 

material, but analyzed, by means of musical form, its possibilities and 

characteristics” (Herchenröder in Snyder (ed) 2002, p. 311). In Dialogo sopra i due 
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sistemi the organist waits for the electronics to reach a certain level that is controlled 

by the technologist changing their role from a passive recipient of material to a more 

active and creative participant. In Eight Panels, this is extended further as the 

technologist’s role changes to that of a creator actively responding and shaping them 

and by their output then influences the gestures of the organist. 

The organ works with realtime dsp that I have performed to date all explore the 

possibility of creating a new relationship between the performance space, the specific 

pipe organ itself and the audience. In Vanitas, for the performance at Toorak in 2010, 

and all performances of Symétrie Intégrante the ‘performance hub’ (Penny 2011) and 

audience reception space is altered by amplification and acousmatic soundscapes. 

This was made possible by the eight-channel speaker output set up for the workshop 

and performance, and embraced by the composers who attended the workshop. 

The ‘opportunism’ of the composers in reworking their pieces is interesting, and a 

striking aspect of their performative practice in the workshop. All three composers, on 

realizing the potential of the audio set up provided, used much of the workshop time 

to rework their piece to take advantage of it. This reworking was of significance in the 

case of Vanitas (See Chapters 8 & 9), with an intensification of effects compared with 

the original performance environment. Similarly, Pertout, when cognizant of the 

performing and technology environment also made changes to the routing and 

spatialisation of the sounds in Symétrie Intégrante. With technologists and dsp this is 

shared and the musical strength of this is both evident and incredibly exciting in its 

possibilities. Although there are other compositions with organ and tape dating back 

as far as 1957, the relationship moves to a higher plane in works such as Eight 

Panels.

In summary, not only the music and the role of the performer have changed, but the 

very experience of the audience. New performance practices made possible by 

organ and dsp create new – real and imagined spaces – of engaged listening.
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IV. Recommendations for future research and development

It should be evident from the discussions above that the development of organ and 

realtime dsp creates a vast new space for further research. Some of the possible 

strands of such research are outlined below, as are the recommended skills/

parameters for such an exercise:

• Exploring new tonal properties and possibilities offered by organ and realtime dsp, 

• Researching ways in which the organist can trigger some or all dsp parameter 

changes, or how they can be triggered automatically

• Taking present research on timbral and dynamic control of the organ as a starting 

point, explore the creation of keyboard and pedal technique on new organs 

which accommodate the growing control possible on new organs, but also 

comfortable performances of historical pieces. 

• Research new organs being built today – Piteå, Cologne, and the Prototype organs 

of Biel to open the way for an entirely new instrument that validates the pipe 

organ as a subtle, and tonally malleable acoustic instrument which can be 

timbrally expanded in performance with realtime dsp.  

• Developing a notation system based on the historic system from CPE Bach that 

allows the composer to notate timbral and other subtleties within the score. 

• Commissioning new works and obtaining the support for this from composers with a 

solid grounding in the history of the organ and the dsp technology required.

• Following from the experience of this research project, researching ways that the 

present complexity and difficulty encountered in performing organ music with 

realtime dsp can be codified and simplified.

• Accommodating in new organs being built both the historical and the new 

characteristics – with its implications for size and design. 

• Facilitating structured improvisations between organists and technologists, thereby 

opening new pathways for performance and timbral exploration

• Exploring the relationship between audience experience and performance 

circumstances required to create the most effective spatialization of the 

organ 
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Finale

In reaching a conclusion to this study, I am left with the overwhelming sense of a new 

beginning – both personal, and for the instrument that, in many ways, musically 

defines who I am.  It is an instrument with many designs, types and characters, all 

sharing a long, proud history in new music. Its various makers over the years have 

been quick to incorporate technological developments in their instruments as soon as 

practicable. The technology is an easy way to identify changes in the instrument, but 

as is the case in so many examples, it is not the technology which is of real 

significance, rather what the technology is doing to the compositional and musical 

paradigms. The process of how, where and when technology can be incorporated 

initially distracted from the more interesting and musically significant of what the 

technology can do for the music and instrument.  

The journey of discovery entailed by this project has reaffirmed the basis of my day-

to-day organist practice and opened a door to a new way of working. That there is a 

highly collaborative process now required to play the organ in this way is immensely 

appealing. The repertoire of the organ is being enriched by the addition of realtime 

dsp. The impact of the combination is more than a simple development of the sound 

or timbre of the organ. The implications for the instrument, performer, composer and 

builders are immense.

The possibility of exploring the developing malleability of the organ is very exciting, 

and something that invites further research. The prospect of such performance 

growth fills my head with ideas on its potential. In the Introduction to Section 3, 

research being undertaken to develop this mechanically was noted. Electronically, 

the technology required to create the flexibility of timbre as a note is sounding, is well 

developed, often operated by MIDI pedals. As the organ requires complete 

involvement of all the limbs to play, this is not really practical if operated by the 

organist. It suggests there is much work required to make a system operable by the 

organist, but other ways of triggering these effects should be explored too. There is 

some very recent work with other instruments being undertaken which explores the 

creation of a “‘continuous phrase-based’ conception of time” using OMChroma 

(Agon, Bresson and Stroppa, 2011, p. 82). It may be possible to explore how this 
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technology can be combined with some sort of score-tracking system so that the dsp 

manipulation occurs as the organist plays - perhaps without the need for the 

technologist to control it by hand. Equally, as an organist and having experienced the 

reward of really powerful musical interactions when working with other musicians – 

particularly technologists – there is a certain ambivalence as returning to the past 

paradigm where all control remains in the hands of the player who may use a 

technologist to mix the sounds. 

The negotiations required in sound creation for organ and realtime dsp are integral to 

the process of composition. A continuing exploration of the nexus between 

instrument, space, composition, composer and performer is important to develop 

what are presently germs of ideas working with like-minded musicians. The collective 

of musicians required to perform such music form an inspiring performance 

environment and one in which I wish to continue working. 

Throughout this project, the perception of a ‘new instrument’ developing has always 

been present.  As dsp and the sound output system evolve, the compositions that 

serve them do more than explore the timbres and textures. The prominent physicality 

of the instrument in most situations reinforces the impression of a sonic re-location of 

the physical organ in the room as the sounds are projected from all around. The 

exploration of how a twenty-first century pipe organ might be, is suggested in the 

Acusticum Studio Organ in Piteå. Its incorporation of the most significant organ 

building styles and many new technological and design elements, allows for the 

application of the historicity of performance knowledge required for performing a wide 

variety of works to be achieved within the one instrument.  Its greater significance 

however is in the range of sounds that, through the ‘Harmonics Division’, have never 

yet been heard in organ music. The possibility of where this will take new 

compositions, the instrument itself and the new performance techniques that will 

stem from both music and instrument is like turning a corner, and suddenly finding a 

whole new landscape blossoming. 

The combination of a new range of sounds and timbral malleability all suggests a rich 

strand for continuing research. Hopefully, this study can assist and facilitate the 

continuing development of and advocacy for the new performance techniques made 

possible by organ and realtime dsp.
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!
Glossary of terms and definitions

Acousmatic a rare word, derived from the Greek, and defined in the dictionary 
as: adjective, - a sound which is heard without the causes from which it originates 
being seen. (www.ears.dmu.ac.uk/IMG/pdf/Chion-guide/GuideSectionI.pdf accessed 
25/09/10)

Aesthetic Experience as it relates to music - and particularly music for pipe organ. 
Several philosophical definitions are combined to arrive at a working definition that is 
used in this study: Most articulately given in McCarthy J  & Wright P (2007). Dewey - 
"an aesthetic experience is a refined form of everyday, prosaic experience in which 
the relationship between the person (or people) and the object of the experience is 
particularly satisfying a nd creative ... the emphasis is on the experience, not the 
formal properties of the object of experience... (Schusterman, 2000) on a pragmatist 
aesthetic ... experience as above all an immediate and directly fulfilling experience. 
He develops this argument... drawing on forms of music such as funk and rap... 
[continuing] Dewey's project of seeing aesthetics in experience or in the particular 
relationship between self and object. The pragmatist approach to aesthetics opens 
up for us the possibility of aesthetic experience in work, in education, and in 
interaction with technology, not just in interaction with high art objects" (McCarthy & 
Wright, 2007, pp. 18 - 19)  In the meaning that is used to describe the four most 
significant works for pipe organ and live electronics for this study, in this study there 
is the felt experience that occurs in the interaction between the technology, music 
and the organist. 

Avant-garde (Visual Art) A term taken from the French which originally applied to 
the foremost part of an army or vanguard, and was used in this sense in English from 
the 15th to 19th century. However, since the early 20th century (Daily Telegraph, July 
1, 1910) it has been used to describe contemporary pioneers or innovators in any of 
the arts and also signifies work which challenges accepted standards (Osborne 
2001)

Console (key desk) The manuals, pedal board, swell pedals, stop knobs are 
grouped together into a console, from where the organist plays (Klotz, 1965, p. 70). 
Usually the console is positioned close to the casework of the organ, and may be 'en 
fenêtre' (Fr) (in the window) where it is built into the front or side of the organ case. If 
the action is electric, builders have sometimes positioned the console away from the 
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case, (detached console) enabling the organist to hear the sound as their audience 
might hear it .  

Digital Signal 
Processing (dsp) 
referring to all modes 
of digital processes 
that can be applied 
to sound files, 
samples or recorded 
sounds. The aim is 
usually to transform 
the sound in some 
way. (Rudolfo 
Ceasar (1992) The 
composition of 
Electro-Acoustic 
Music  PhD Thesis, 
University of East 
Anglia) cited at http://
www.ears.dmu.ac.uk/spip.php?rubrique118 See also 'Real Time' below

Division A number of organ pipes (stops) of different pitches and type, grouped into 
a coherent chorus, controlled from its own keyboard or manual. The pedalboard 
controls another division in exactly the same way. The pipes for each division are 
located together in a section of the case which are often separated by either wooden 
walls or parts of the action and wind mechanism, making each division aurally 
discrete. (See entry on werkprinzip below) This is further enhanced by the way that 
the pipe are voiced and the pitch and tone classes that are used. A three-manual 
pipe organ with pedals for example, has four sections or divisions, whilst a four-
manual and pedal organ has five divisions.

Electroacoustic refers to any music in which electricity has had some involvement in 
sound registration and/or production other than that of a simple microphone or 
amplification. (Landy. L  EMS : Electroacoustic Music Studies Network – Beijing 2006 
- http://www.ems-network.org p 4 accessed 25/09/10)

'en fenêtre' (Fr) in the window. Where the console [see above] of the organ is built 
into the front or side of the organ case. See organ design layout illustration 

Loudspeaker “A transducer which converts variations of electrical current into sound 
vibrations. The principle of the loudspeaker is the exact reverse of that of the 
microphone. It is driven by an amplifier (which may be housed in a separate cabinet 
or combined with the loudspeaker in a single ‘combination unit’), and is the exact 
reverse of the microphone. The loudspeaker is an essential component of every 
electro-musical system. A loudspeaker cabinet for professional or domestic use 
normally contains at least a substantial mid-range unit and a ‘tweeter’ for higher 
frequencies; a larger cabinet or a separate bass loudspeaker will also incorporate a 
low-frequency ‘woofer’. A loudspeaker installation for a large space, temporary or 
permanent, is normally known as a PA (‘public address’) system.”
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Davies.H, "Loudspeaker." Grove Music Online. Oxford Music Online. 1 Aug. 2011 
<http://www.oxfordmusiconline.com/subscriber/article/grove/music/48314>.

Manual (pipe organ) A keyboard played by the hands, as opposed to the 
pedalboard, played by the feet. In organs with more than one manual, the order from 
the lowest up varies, depending on the organ builder. In Australia it is modeled on the 
English/American arrangement of (from the bottom) choir, great, swell, solo, echo or 
bombarde. In France (especially the organs of Cavaillé-Coll) the oder from bottom to 
top is grand, positif, recit. In German organs there is no consistent arrangement, but 
in the twentieth century the manuals are labelled I, II & III (Sumner, 1973, p 353).

Microphone  A transducer device capable of transforming sound waves into 
electrical current or voltage. It is the exact opposite in operation of a loudspeaker. 

Mixture stop A compound stop of several pitches sounding simultaneously, but 
usually based on

Mutation stops are stops which are not at unison pitch - for example nazard - which 
sounds at a twelfth above the key being played, or tierce  sounding two octaves and 
a (major) third above the key being played. These pitches reinforce the second and 
fourth notes of the harmonic series. Together, they are used to create a ‘sesquiatera’ 
which gives an interval of a sixth. According to Sumner, the term is sometimes used 
to refer to any stop above 4’ pitch –one octave higher or first harmonic (Sumner, 
1973, p. 317). 

Pipe Organ as defined by the Grove Music Online "A wind instrument consisting of 
one or more scale-like rows of individual pipes of graded size which are made to 
sound by air under pressure directed from a wind-raising device and admitted to 
the pipes by means of valves operated from a keyboard"

Realtime "A term that has changed in its meaning over time. In early computer 
music, this term was used to signify sound generation systems that took no longer to 
compute than the length of what it was computing," and in this study occurring during 
performance. More recently, the term is understood to "... signify a user's perception 
of the result of digital processing as [being] sufficiently immediate" (from http://
www.ears.dmu.ac.uk/spip.php?rubrique236)

Registration; The process of selecting stops for the performance of a piece of organ 
music. There are sets of stops which together make common or specialist sound 
combinations. These combinations are part of the jargon of organists and, for 
example, include ‘great organ to mixtures’ which is the principal stops of (16’) 8’, 4’, 
22/3 ‘,2’ & mixture pitches. Stops on the other manuals will normally be set to balance 
and pedal. A more specialist sound combination might be a ‘cornet’ which is a 
synthetic solo sound (often required in music of the Classical French or eighteenth 
century English organ schools) comprising flute stops of 8’, 4’, 22/3 ‘, 2’, 13/5 ‘.

Werkprinzip A term first used in the early twentieth century to describe a principal of 
baroque organ design and construction that determines the relationship between all 
the elements of a pipe organ.Each department (or ‘werk’ - keyboard, with its wind 
chest and pipes) has its own separate structure. There is a predefined pitch, 
architectural and mathematical relationship between each of the ‘werk’. The pitch 
relationship is also represented in the various divisions of the organ - with each 
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division having the principal chorus ( the set(s) of pipes that  give a basic organ tone 
- and normally called Principal, or diapason depending on the country where the 
organ was built) being differentiated by the range of an octave.

During the nineteenth century and early twentieth century this design principal was 
often abandoned in organ design, and as builders and organists relied more on the 
use of imitative solo stops and masses of foundation (8' or 16') tone stops for sound. 
As will be highlighted in Chapter 3, in the late 1920's in Germany a call was made for 
a return to werkprinzip design. The effect of this call was profound and has influenced 
organ design around the world since that time, with a resultant return to the older, 
musically satisfying design approach.  
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Appendix 1
2nd Interview with Hans-Ola Ericsson May3, 2011

Notes of interview 3 May 2011 between Hans-Ola Ericsson (H-OE) and Andrew 

Blackburn (AB) Skype Interview

  

AB: Four Beasts Amen - In the earlier interview we talked about the relationship of 

the organist and technologist. We did not really get to the technology itself / 
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performances. What we did not cover is the actual technology / how you perform with 

technology and the process?

H-OE: Work is for organ and tape - with a six channel output.

There is no score published as when H-OE has performed it, organs of different 

pitches have been used - so if the organ is at 415hz, then the work has to be 

transposed to C# to accommodate. There has also been a performance of the piece 

on a copy of a Schnitke organ where the pitch of the organ has been higher (465hz) 

and then there has been some 'fine tuning' of the tape. For this reason, he is 

reluctant to make the work publicly available through publication. 

 AB: What can you tell me about that?

H-OE: The output setup includes both the tape and organ into the speakers. .More 

recently he incorporates a pair of stereo microphones to amplify the organ sound, 

and then add the taped sounds to that.

I originally started playing the organ (acoustic) with taped sounds and a stereo setup 

at the front of the room.  Then in a second performance added quadraphonic system 

and then six channel with side speakers also. It raised the question of where is the 

best place to hear the work? The technician uses the Ambisonics codec, which 

seems to these performers to be the optimal system.

 AB: How do you go about imagining the sounds?

H-OE:  I only work with organ sounds - recorded close to the mouth of pipes, and 

look for mechanical and micro noises - action etc. EG Flügelhüran - Tape sounds 

were based on the sounds of the case doors of the organ on Aalkmaar being closed.

Processes used commonly include:

 Transposition
 filtering of frequencies or wave forms
 amplification of specific frequencies or harmonics
 cutting up sound events (events/components within a sound) and re-
positioning them to occur in a different order
 reverb 
Good to have a technician to work with on processing.

I use Nuendo software for processing of sounds.

AB: Is the piece worked live organ and tape/cd sounds? 

H-OE: Yes - See above

AB: Is the work 'performable' with tape in a way that is similar to (for example) 

Maroondah Merzbau (Steve Ingham)?

H-OE: Yes - see above

 AB: Are you working with any of these technologies at present?
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H-OE: Working with Studio Acusticum Organ at present - so creating new 

possibilities for the organ in this way. Very beautiful sounds being created by Gerhard 

Woehl (organ builder) in the pipe work. Has also 'invented' a system for controlling 

the wind system/supply to every main bellows in the organ (about 10 of them) making 

it controllable and programmable from the organ console. Type of Sperrventile

There are three main sounds/organ schools of playing that can be identified so far in 

the organ - Bach (North German Baroque werkprinzip), German Romantic, and 

'something else'. The something else is the creation of a new 'school of organ 

playing' 

Woehl is open to having the organ amplified in the room to 'bring the organ to the 

audience' 

"harmonics 'overton' division now being made electronically by Peter Bengtson. The 

concept and intent of this remains, but having so many pipes to be transposable is 

proving difficult to understand. 
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Appendix 2 - Composition notes

Composer notes for Dialogo sopra i due sistemi René Uijlenhoet

Performance Notes:
Dialogo sopra i due sistemi is a piece for acoustic organ and live electronics, 
written and programmed by René Uijlenhoet in 2003; the program was revised in 
2007 to make it up-to-date with the current version of the programming language.
The instruments and the performers:
- One acoustic organ: requires one organist and two assistants, see below.
- One computer running the piece's software – written by the composer - and a
mixing console: one musician operating the computer and one assistant, see below.
- A quadraphonic sound-system, to be set up before the concert, performing the
sounds coming from the live-electronics.
- Eight microphones, to registrate the sounds within the organ.
The Instrument:
The organ is to have four works (Great, Positive, Swell and Pedal): three manuals 
and one pedal. The stops on a mechanical organ are not easy to operate by the 
organist, therefore the piece requires two registration assistants. Organs with means 
to store preset-settings can simplify the process, but the piece seems to sound best 
on mechanical tracker-organs with many a registration possibility and large, 
independent works. The Rotterdam Laurenskerk presented an ideal situation. The 
registration settings in the score are based on these particular possibilities.
http://www.orgels-en-kerken.nl/index/rotterdam-laurens-hoofd.htm
With taste and artistic craftsmanship the registrations can be adjusted to fit other
organs, as long as they are in keeping with the original intentions of the composer.
The live-electronics:
In order to realize the piece one musician is operating the computer and an 
(analogue or digital) mixing-desk from the middle of the listening space. Due to the 
musician operating the computer using both hands and eyes to operate the computer 
as well as the mixing desk, it is recommended to ask an assistant to help turning the 
pages of the score, in order to stay synchronous with the organist during the 
concerts. To set up the quadraphonic sound-system and the eight microphones at the 
inside of the organ a small crew should help to build this set-up carefully, long before 
the concert and the sound-check and rehearsals take place. The four-channel quadro
sound-system is set up in the corners of the listening space.
The software for the live electronics:
A program made by the composer in the SuperCollider3 language is supplied with 
the Dialogo score. No additional programming is required. In order to run the 
software the free SuperCollider Language is required, in 2009 downloadable from
http://supercollider.sourceforge.net.
For further information please contact MCN, Hannah Bosma on <h.bosma@mcn.nl>,
or the composer on <rene.uijlenhoet@planet.nl>
SETUP and INITIALISATION of "DIALOGO SOPRA I DUE SISTEMI" FOR ORGAN
AND LIVE ELECTRONICS (for normal concert use)
Connect the Mac computer running OS X (10.4.8 till 10.4.11 were tested) and
SuperCollider3 (version early 2007 till Version 3.3.1 (Revision 9267) from 2009 were
tested) with a stable multi-channel sound-interface like a MOTU Ultralite (tested and
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used for all concerts) or a MOTU 828 Mk1 or Mk2 and its compatible drivers 
installed. Systems like a MacBook Pro 15" (MacBookPro2,2), Intel Core 2 Duo 2.33 
GHz with 2 GB of memory installed proved to function extremely fine with this 
software.
Connect 8 high quality microphones to the 8 inputs of the interface (one may need to
use up to 8 microphone-preamps from e.g. a mixing desk). Connect the first 4 
outputs of the interface into 4 inputs of the (analogue or digital)
mixing desk. Four independent outputs of this mixing desk are connected to 4 high 
quality amp/ loudspeaker combinations in a quadraphonic set-up around the 
audience. The first output of the interface must sound on the loudspeaker in the front 
left corner of the listening space. The second output sounds on the speaker in the 
front right corner. The third output channel sounds on the speaker in the back-left 
corner, the fourth sounds in the back-right corner.
Since the piece is played on larger organs the software expects inputs from four
different so called ‘works’ of the organ. Organs with more works available (for
instance the Laurenskerk in Rotterdam, the Netherlands) offer a fifth work as well:
called ‘Borstwerk’ or ‘Chest’, this extra work will not be used for the live electronics,
and in the score it is used as an option for bar 250 only.
The microphones are placed within(!) the organ case, be prepared to spend a lot of
time realising the installation and be careful not to damage pipes or conducts of the
organ during this installation process! Also make sure – in advance of the concert 
date – that the owner of the organ allows this harmless treatment to be executed.
Microphone 1 is placed in the left side of the ‘Bovenwerk’ or ‘Swell’ while microphone
2 is installed in the right side of it.
Mikes 3 and 4 are placed in the left and right side of the ‘Hoofdwerk’ or ‘Great’.
Mikes 5 and 6 are placed in the left and right Pedal-towers.
Mikes 7 and 8 are placed in the left and right sides of the ‘Rugwerk’ or ‘Positive’.
Guard the mikes against the sounds of the other ‘works/parts’ of the organ as much 
as possible by closing all the doors of the organ case.
‘Left’ and ‘right’ are seen from the perspective of someone (the computer operating
musician in the middle of the listening space) facing the organ.

If the microphones, the audio interface and the computer and the amplification are all
connected as described, turn on all the equipment, with the amplifiers turned on last.
In the Mac OS X Utilities-folder the program ‘audio MIDI set-up’ is opened, make sure 
the audio interface is chosen as the Default Input and Default Output.
Quit this program (and all other programs).
If all is done, then it is time to start up the programming language SuperCollider3 
from the Mac OS X finder.
Before the piece is performed it is recommended to test the levels of the 
microphones, see the example code directly below this explanation. Test to see if the 
8 microphones are working with the right input level setting on the interface.
No clipping is allowed at all times, better keep the sound peaks below -6dB for the
loudest organ sounds during the climactic passages! The software is sensitive and
current audio interfaces work with a 24 bits resolution, allowing also small sound
levels to enter the digital domain while preserving their sound quality.
Test the microphones by executing the code: select the first line, press the <enter> 
key and repeat this ‘selecting and pressing-<enter>’ for the first three lines, one by 
one. Be aware, the <enter> key executes code in SuperCollider, the <return> key 
does not do that, it will just create a 'new line' as in usual text editor operations...
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The third line with AudioIn will show - when executed by pressing <enter> - the levels 
of the 8 signals in a small eight-channel oscilloscope. The last line s.quit; will, when 
executed, stop the level testing as well as the internal server. Do not forget to 
execute this last line, it would spoil the performance if the level-testing would 
continue during the concert!
Server.default = Server.internal; // execute this line by placing the cursor on it and press <enter>
s = Server.internal; s.boot; // then execute line 2 with the same procedure, selecting and <enter>
{AudioIn.ar( [1, 2, 3, 4, 5, 6, 7, 8] ) }.scope; // then execute line 3, it will produce the 8-channel scope, 
test the levels!
s.quit; // finally execute this line after the testing is done
There is no need (or problem) to manually switch on the SC server(s) if SuperCollider 
is finally running, or when the testing of the levels has been done. The server will be 
fully controlled by the code - described below. Careful: the code is executed, one 
block at a time..... only after the 4th block is running the piece can be played....
Running the Dialogo-software:
Run the first bracketed section in the file (select it by placing the cursor just right of
the opening bracket, double click there and you will notice the whole block is 
selected, then press <enter>), if done well it is starting the localhost-server (maybe 
even anew) with the necessary server-options.
If the localhost server is running (again) click and run the 2nd bracketed section by 
selecting it (between its outer brackets) and by pressing <enter> again. After this, 
select and execute the 3rd bracketed section, it sends all the SynthDefs (sound 
generating and processing patches) needed for the concert and the rehearsals.
Users of SC3.3 or later will probably see a harmless warning, it goes like this:
“SplayZ is deprecated, because its geometry is wrong.
Please convert to SplayAz.”
But since the piece is originally made with this older object and its volume-problem is 
already corrected, you can just ignore this warning. The aforementioned SplayZ 
object functions as it used to do, also in SC 3.3.
After the 3rd block, execute the actual Dialogo ‘main-program’ in the 4th bracketed 
section. If this is executed well the program generates a user-interface window with 
lots of buttons.
Playing the running Dialogo-software to realize a performance or a rehearsal:
Press the red ‘RESET’ button in this new window first before every new rehearsal or 
concert-performance! Then press the UI-buttons 1 till 35 according to the score. This 
type of switching through the pieces sections by means of ‘preset-buttons’ in the 
software is very easy. In this way - hopefully - mistakes in the operation of the 
computer-program are not easily made. Additional keyboard actions are not needed, 
all can be operated by a track-pad on a laptop-computer or by a mouse attached to 
the computer.
During the performance it is essential to manually balance the volumes of the four 
channel live-electronic sounds on the mixing desk, all the time the operator of the 
electronics must seek a ‘complete balance’, meaning organ and electronics are most 
of the time equal in perceived loudness, with the electronics tending to be ‘just a little 
bit’ louder than the acoustic organ, that is especially the case during the few 
climaxes.
During those loud moments the electronics may shortly even ‘mask’ the acoustic 
organ's direct sound completely... The CD recording by Jan Hage on the Laurenskerk
(RENÉ UIJLENHOET – BATALLA, CV NEAR 14) is already quite a good example, in it 
the organ seems a little bit too loud sometimes, but still it gives a good idea of what is 
the desired emerging sound experience for the performances. A button is pressed 
and becomes active, its colour changes from neutral-grey to darkgrey. At the end of a 
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performance all buttons connected to the sections (1 – 35) in the score must show 
dark-grey.
All buttons handle the transition from the previous section to their own by making 
‘morphs’ automatically, the computer operator has no need to control the details of 
those transitions except by observing/adjusting the proper sound-levels especially 
during those transitions!! (A few buttons at the lowest part of the user interface are 
included only for testing the microphones before a rehearsal takes place (e.g. during 
a sound-check), the microphones are audible separately for each ‘work’ as can be 
seen from the names on the buttons. Some other buttons are included for 
troubleshooting f.i. in case some sounds tend to run infinitely or to redo sections 
during a rehearsal, like the hard ‘RESET’, the ‘SilentFast’ and the ‘FadeAll’ buttons. 
With e.g. the ‘FadeAll’ button all ‘nodes’ of the running processes will slowly be faded 
out from the server, while that happens a sections (1-35) button can be pressed off (it 
shows light grey-again) and after that back on (dark-grey) to hear a freshly created 
set of sound processes. If the software performs without any problems it is advised to 
leave all these buttons alone during the concert, they were really never needed 
during the performances done by the author as computer operator. To close the UI-
window after the concert: select and press enter on the following line of SC3 code: 
w.close; The user interface window of Dialogo will disappear.
You will find the same line at the end of the Dialogo program (after the 4th section) 
again, just for convenience! (The clicking of the ‘red button’ on top of the OSX 
window will not work since that normal behaviour is prevented in the software on 
purpose... - clicking this window away during a concert might lead to an inoperable 
piece of software, the last sounding settings would stay on 'forever' and the computer 
operator will not be able to proceed to the next part of the piece, only after re-running 
the 4th block of code - that will generate a new user-interface window with the 
buttons, rerunning a block of code is an inconvenient procedure during the 
performance.)
Choosing to Quit SuperCollider will also make the user-interface window go away...
This Dialogo-program is written in the SC3-language by René Uijlenhoet in 2007, 
based on the original Dialogo-program he had written in the SC2-language in 2003. 
Please do not copy or reproduce Dialogo or parts of it without asking permission from 
the composer and the publisher.
The score and software are published and by MCN, the Netherlands (www.mcn.nl).
The brilliant SuperCollider3 language (by James Mc Cartney and many friends) is 
distributed freely, see the internet for the details and the download address (it was in
2009: http://supercollider.sourceforge.net).

The Score for the Organist.
The organ part generally looks like an ordinary organ score. The markings of the 
manuals and pedals is done in the Dutch language, the use of those German 
sounding names suggest the connection with the north-European tradition of the 
mechanical tracker-organs, the ideal instruments for the performance of this piece.
The word ‘Hoofdwerk’ stands for ‘Great’, the largest work of the organ.
The word ‘Rugwerk’ indicates the Positive manual, it is close to the listeners.
The word ‘Bovenwerk’ is the ‘Swell’. This work is far from the audience, mostly built 
above the ‘Hoofdwerk’. In many organs it has a mechanical ‘volume-control’ in front 
of the stops. The microphone pick their sounds independent from the setting of this 
mechanical volume construction.
‘Pedaal’ is indeed the ‘Pedal’.
‘Borstwerk’ is the ‘Chest’, it is hardly used, except in bar 250 if it happens to be 
available. If no ‘Borstwerk’ exist on the organ, bar 250 can be played on the 
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‘Hoofdwerk’ already with the settings for bar 251 and beyond (a dark, quite loud 
sound colour...)
Also the couples are using the Dutch names for the manuals/works.
Abbreviations like HW or HoofdW, RW or RugW, BW or or BovenW or BovW, and 
Ped are used throughout the score to indicate what part to play where.
N.B: Since the Dialogo-software needs certain sounds to be played at certain works, 
one has no liberty in changing the manuals from what is indicated in this score. In 
case of great difficulties to realize the proper registration as indicated on the 
prescribed manual one can invent a good sounding alternative registration instead of 
moving the part to a ‘better sounding’ manual or solving the problem with clever 
coupler changes.
The stops are using the Dutch name system as well, since they are so close to the 
familiar German and occasionally French name systems they will impose no 
problems for trained organists. All register names are taken from the Laurenskerk in 
Rotterdam, the Netherlands.
Large ‘comma-signs’ indicate an arbitrary long rest like a kind of ‘mega-fermata’. This 
huge rest is used for the electronic sounds to develop ‘on their own’. The organist 
has to decide during the rehearsals the best moment for resuming the acoustic 
score. In the CD recording on CV NEAR 14 one can hear the excellent decisions Jan 
Hage made in this respect during the premiere of the piece.
The piece actually opens with such a ‘comma’ since the electronics make a slow 
introduction, performed by the musician operating the computer on the mixing desk
a.o. At the end of that first subtle crescendo the organist ‘switches the introductory 
sound off’ by playing the staccato dyad of bar one.
Large circles with numbers indicate the instants in which the musician operating the 
computer has to change to another preset with that same number in the computer 
software, the software then makes a transition on to the new settings. Those 
transitions are now happening directly now taking place in a slow pace, all these 
‘timings’ based on compositional motives.
The organist has to concentrate on playing the organ, the operation of the electronics  
is not in their hands.
Very important: the organist listens carefully to how the organ sound and the 
electronic sounds interact. In order to make the piece a successful and enjoyable 
listening experience, the timing of the playing has to be influenced by the result of the 
electronic sound manipulations, exactly like an acoustic environment influences the 
timing of every performer... Also in this case the CD recording might give invaluable 
information about this ‘dialogue’ in action.
René Uijlenhoet 2003, text updated in 2009
Duration: c. 18’30’’

Composer’s notes Vanitas Steve Everett (2005)
Live Electronics using the Kyma Sound
Processing System
This work was written for live electronic processing using the Kyma Sound 
Processing System. (Symbolic Sound, Inc. www symbolicsound com) 
Four to eight microphones are placed as close as possible to the organ case in 
a vertical array on both sides of the performer. If possible, it is desirable to 
place the microphones inside the organ case to avoid feedback issues related 
with microphones placed in acoustically rich halls and churches. This audio is 

The Pipe Organ and Realtime Digital Signal Processing - Blackburn                                   p 206 of 256



then processed through eleven computer Sound Objects in Kyma created by 
the composer.
Each Sound Object consists of three or more spectral filter, delay, and 
diffusion effects. Each
Sound Object is scheduled with the Kyma Timeline and is notated in the score 
as * ~ 1-11.
Ideally a four channel sound system with a fifth sub-bass channel, all hidden 
from audience view is preferred for playback. The goal of the live electronic 
process ing is to subtly enhance timbral
shifts, spatial location, and tuning of the organ sounds. Please contact the 
composer for further details on technical requirements: 
steve.everett@emory .edu

Composer’s comments Symétrie Intégrante - Andrian Pertout (2007)

 PROGRAMME NOTES 

'Symetrie integrante' or 'Integral Symmetry' represents a musical exploration of tvvo 
distinct structural concepts  -integrality and symmetry -and attempts to present a 
discourse on the matter via the utilization of hexatonic and octatonic symmetrical 
scale formations. Also incorporated within compositional design is the notion of 
symmetry, with the proportions 1 :1, 2:1, 2:1, 4:1, 1 :1,2:1, 1:1 (denoting the duration 
of the seven distinct sections) intended to mirror the intervallic proportions of the 
synthetic scales. Additive processes have also been utilized to facilitate melodic 
development, as well as various other compositional techniques that include the 
reorganization of melodic material into four-part inverted and retrograde 
augmentation canons in the proportions 2:1,3:1,5:1, and 4:1. 

integral /'mt;}gr;}l/ adj. 1. belonging as a part of the whole: the integral parts ofthe 
human body. 2. necessary to the completeness of the whole. 3. made up of parts 

which together form a whole. 4. Mathematics relating to or being an integer (a whole 
number); not fractional. -n. 5. an integral whole. 6. Mathematics the result of the 

operation inverse to the differentiation; an expression from which a given function, 
equation, or system of equations is derived by differentiation. -integrality /mt;}'gnel;}ti/ 

n. -integrally adv. 

symmetry /'sIm;}tri/ n. -ries. 1. the correspondence, in size, form, and arrangement, of 
parts on opposite sides of a plane, line, or point; regularity of form or arrangement 

with reference to corresponding parts. 2. the proper or due proportion of the parts of 
a body or whole to one another with regard to size and form; excellence of 

proportion. 

(The Macquarie Essential Dictionary) 

The pitch material employed in 'Symetrie integrante' is  based on Hexatonic (Six-tone 
Symmetrical, or Ditone) and Octatonic (Eight-tone Symmetrical) scales, freely 
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juxtaposing their modal derivatives, as well as their respective three and four unique 
transpositions. Featured in the work is the Hexatonic Major scale (consisting of a 
succession of alternating minor third and minor second intervals, and in the key of 
( generating the pitches (, O~, E, G, ~and B), Hexatonic Minor scale (consisting of a 
succession of alternating minor second and minor third intervals, and in the key of 
( generating the pitches (, ~b, E, F, G~ and A), Octatonic Major scale (consisting of a 
succession of alternating major and minor second intervals, and in the key of 
( generating the pitches (, 0, Eb, F, Gb, Ab, Aq and B), and the Octatonic Minor scale 
(consisting of a succession of alternating minor and major second intervals, and in 
the key of ( generating the pitches (, Db, Eb, Eq, F~, G, A and Bb). 

"Music, art and technology come together to transform the Melbourne Town Hall 
Grand Organ from an early 20th century recital instrument to an extraordinary 
contemporary music machine, blurring the more conventional perceptions of the 
instrument. Tonight it is glorious and futuristic. 

"Through music and art we 'tease out' the history of the organ, organ recitals, ghosts 
of civic events, extend and explore sensory and aesthetic experience and inspire 
new ways to use and perceive the organ. 

"The genesis  for the concert is  taken from the first organ recital given on the rebuilt 
organ in 1929. Opening with the quintessentially romantic Reubke Sonata, we move 
dramatically into new compositions, using various combinations  of organ, percussion, 
flute and electronics to create the sensation of the 'extended' organ -and to share the 
experience of being the organist (distinctive both aurally and physically). 

"Inner sounds 
are drawn out into the hall through spatialization and combinations of instrumental 
timbres. Percussion sounds from the organ are developed by percussion 
instruments, setting up a dialogue, and exploring colour and range. The merging and 
emergence of flute sounds  develops the idea of many pipes and one pipe, 
juxtaposing and melding the human and machine. 

"David Harley's animations and digital representations of the organ give two 
contrasting responses to the music and the instrument. The influence of early 20th 
century abstraction and synaesthetic experiments  (contemporary with the organ's 
rebuilding) are shown in the animation sequences. David has developed a 3D virtual 
reality presentation from the computer design plans of the most recent organ rebuild 
by Schantz in 2001. The presentation allows the viewer to uniquely experience both 
the vastness  and extreme detail of this  gigantic instrument, providing a wonderful 
visual counterpoint to the musical explorations occurring during tonight's 
performance." 

Andrew Blackburn, Friday, 6 July, 2007 

Effects Processing 

[Flute PG 01] 
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Spin Audio 3D Delays 1.1 DX plug-in ("a mUlti-tap dimensional space delay audio 
plug-in that provides six independent stereo delay lines which can be freely 
positioned in 3D sound field"). delay 1 (mode: ms, tempo: 180bpm, time: 833.0ms, 
feedback: 30.0%)i delay 2 (mode: ms, tempo: 180bpm, time: 667 .Oms, feedback: 
30.0%)i filter 1 and 2 (routing: out, type: 
low pass, frequency: 400.0Hz, gain: +O.OdB, q/filter slope steepness: 10)i delay 3 
(mode: ms, tempo: 180bpm, time: 1000.0ms, feedback: 30.0%)i delay 4 (mode: ms, 
tempo: 180bpm, time: 1167.0ms, feedback: 30.0%)i filter 3 and 4 (routing: out, type: 
low pass, frequency: 200.0Hz, gain: +O.OdB, q/filter slope steepness: 1.0)i taps: 
-2.0dBi I/O (in: +O.OdB, dry: -in( wet: +O.OdB). 
[Flute PG 02] Waves Doubler 'Two-Voice' 5.0 VST plug-in ("a two-voice delay and 
pitch modulation audio plug-in that specializes in double tracking"). direct (gain: 
+O.OdB, pan: +0.0°, align: yes, feedback: 16.0%, range: 80.0Hz, modulation: reset)i 
voice 1 (gain: +O.OdB, pan: -45.0°, delay: 7.3ms, feedback: 0.0%, octav.e: down, 

detune: +6.0 cents, depth: +0.0 cents, rate: 1.0Hz)i voice 2 (gain: +O.OdB, pan: 
-45.0°, delay: 10.0ms, feedback: 0.0%, octave: down, detune: +6.0 cents, depth: +0.0 
cents, rate: 1.0Hz)i equalization (gain: -17.7dB, frequency: 111.0Hz, gain: +3.7dB, 
frequency: 3830.0Hz)i input (1: L, 2: R)i gain: -4.5dB. Arboretum Systems 
Hyperprism Ring Modulator 2.5 DX plug-in ("a ring modulator audio plug-in capable 
of generating two frequencies that are the sum and difference of the carrier and the 
modulator frequencies, each at half the amplitude value of the carrier"). frequency: 
O.OHz, 5000.0Hz, 400.0Hzi mix: 0.0%,100.0%, 40.0%i LFO frequency: O.OHz, 
5.0Hz, 1.0Hzi LFO depth: 00%,100.0%, 25.0%i output (left: +O.OdB, right: +O.OdB). 

[Flute PG 03] Waves Morphoder 5.0 VST plug-in ("a vocoder audio plug-in that 
allows for the superimposition of the tone and volume characteristics of any input 
sound upon the internal synth module or any external instrument"). 

modulator: track; carrier: intemal; noise (filter: LDF, frequency: 1820.0Hz); 
synthesizer (type: quazimod, tune: 440.0Hz, spread: 0.0); G (+O.OdB, +O.OdB, 
+O.OdB, + 12.9dB, -11.3dB); f(258.0Hz, 688.0Hz, 1804.0Hz, 3617.0Hz, 9216.0Hz); q 
(1.00,1 .00,1.00,2.12,0.90); pressure: +20.0dB; formant: 1.0; smoothing: 550; 
release: 1000.0ms; output (carrier: -inf, modulator: -2.5dB, noise: -9.0dB, morph: 
-12.0dB); midi: off; sustain: on. 

[Flute PG 04] 

Thelotron Technologies Beat Model Chorus 'Stereo Chorus' 1.02 DX plug-in ("a 
stereo chorus audio plug-in that uses up to four stereo voices with adjustable stereo 
phase and group phase to achieve variation in the chorus sounds -it can be 
modulated by sinus, triangle, exponential and random LFO"). 

voices: four; LFO: sonus; delay: 30.0ms; depth: 10.4; rate: 0.23; feedback: 0.0%; 
phase: 9.0; group: 100; feedback: inverted; mix: 100%; level: +O.OdB. 

Antares AVOX THROAT 1.02 VST plug-in ("a physical modelling vocal designer 
audio plug-in that allows  for the processing of a vocal through a meticulously crafted 
physical model of the human vocal tract -it begins by neutralizing the effect of the 
original singer's vocal tract, and then gives you the ability to specify the 
characteristics of the modelled vocal tract"). 
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vocal range: altottenor; source glottal waveform: medium; source throat: extreme; 
add breathiness (mix: 40%, HP frequency: 4297.0Hz); model throat (length: 1.0, 
width: 1.0); model glottal (pulse width: 64%, voice type: medium); level matching: off; 
bypass: off; output gain: +5.OdB. 

[Flute PG 05] 

Waves Doubler 'Four-Voice' 5.0 VST plug-in ("a four-voice delay and pitch 
modulation audio plug-in that specializes in double tracking"). 

direct (gain: +O.OdB, pan: +0.0°, align: yes, feedback: 16.0%, range: 80.0Hz, 
modulation: reset); voice 1 (gain: +O.OdB, pan: -45.0°, delay: 7.3ms, feedback: 
0.0%, octave: down, detune: +6.0 cents, depth: +0.0 cents, rate: 1.0Hz); voice 2 
(gain: -4.6dB, pan: -45.0°, delay: 19.8ms, feedback: 0.0%, octave off, detune: + 12.0 
cents, depth: +0.0 cents, rate: 1.0Hz); voice 3 (gain: +O.OdB, pan: +45.0°, delay: 
10.0ms, feedback: 0.0%, octave: down, detune: -6.0 cents, depth: +0.0 cents, rate: 
1.0Hz); voice 4 (gain: -4.6dB, pan: +45.0°, delay: 23.8ms, feedback: 0.0%, octave: 
off, detune: -12.0 cents, depth: +0.0 cents, rate: 1.0Hz); equalization (gain: +O.OdB, 
frequency: 2500Hz, gain: +6.8dB, frequency: 4299.0Hz); input (1: L, 2: R); gain: 
-4.5dB. 

Audio Damage TimeFnk 1.0 VST plug-in ("a rhythmic delay unit audio plug-in with 
sample rate reduction and LFO-driven panning and filter"). 
delay time: 8.5ms; tempo sync: on; feedback: 2.5%; redukt: 9.0; LPF frequency: 
4.5Hz; feedback routing: post fx; delay pan: -5.0·; LFO rate: 9.5; tempo sync: on; 
LFO to pan: 0.0; LFO to frequency: 10.0; LFO to time: 0.0; dry output: +O.OdB; delay 
output: +5.0dB. 

[Flute PG 06] 

Waves Enigma 5.0 DX plug-in ("a six-notch filter audio plug-in that provides a unique 
combination of filters, short delay feedback loops, reverb, LFO modulation, and 
more"). 

notches: +1/2,6; phase polarity: off; depth: 0.0; stereo: 100.0%; filter 1 (on/off: off, 
frequency: 510Hz, x-factorlfilter slope: 0.14); filter 2 (on/off: off, frequency: 1604.0Hz, 
xfactorlfilter slope: 0.10); modulator (modulation: play, sync: manual, waveform: sine/
x1.00, rate: 0.09ms, bpm: 5.4, minimum frequency: 178.0Hz, maximum frequency: 
11645.0Hz); feedback (on/off: on, phase polarity: off, decay time: 5000 Oms, delay: 
200.0ms, density: 100.0%); filter 3 (on/off: on, frequency: 224.0Hz, x-factorlfilter 
slope: 0.78); filter 4 (on/off: on, frequency: 7104.0Hz, x-factorlfilter slope: 1.31); gain: 
+O.OdB; mix: 60.0%; pre-delay: 100.0ms; wet: stereo. 

[Flute PG 07] 

Ohm Force QuadFrohmage 1.25 DX plug-in ("a multiband filter audio plug-in with 
four channels and eight types of filter including not only standard LFO array, but also 
an envelope follower and an ADSR, to which, naturally, all of the above may be 
assigned"). 
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filter 1 (delay: 1 beat, type: comb-, frequency: 1099.0Hz, resonance: 25.1%, fat: 
100.0%, distortion level: 0.0%, distortion type: 100.0% punch, distortion fat: 50.8%, 
pan: left 32.0%, gain: -77.9dB, power: on, LFO waveform: ramp up, LFO rate: 1/2 
beat, LFO amplitude: 83.24%, LFO smooth: 0.0%, LFO S&H: 0.0%, envelope 
follower amplitude: 0.0%); filter 2 (delay: 11/2 beat, type: bp std +18.0dB, frequency: 
225.9Hz, resonance: 21.4%, fat: 100.0%, distortion level: 0.0%, distortion type: 0.0% 
overdrive, distortion fat: 50.8%, pan: right 37.0%, gain: -5.7dB, power: on, LFO 
waveform: ramp up, LFO rate: 1 beat, LFO amplitude: 00%, LFO smooth: 0.0%, LFO 
S&H: 0.0%, envelope follower amplitude: -24.29%); filter 3 (delay: 1/2 beat, type: bp 
std +12.0dB, frequency: 7508.0Hz, resonance: 32.8%, fat: 80.1%, distortion level: 
0.0%, distortion type: 0.0% overdrive, distortion fat: 50.8%, pan: right 97.0%, gain: 
-6.2dB, power: on, LFO waveform: sine, LFO rate: 1 beat, LFO amplitude: 0.0%, LFO 
smooth: 0.0%, LFO S&H: 0.0%, envelope follower amplitude: 0.0%); filter 4 (delay; 1 
beat, type: ring modulator, frequency: 20.0Hz, resonance: 82.0%, fat: 100.0%, 
distortion level: 13.3%, distortion type: 100.0% punch, distortion fat: 50.8%, pan: left 
74.0%, gain: -inf, power: on, LFO waveform: sine, LFO rate: 1 beat, LFO amplitude: 
0.0%, LFO smooth: 0.0%, LFO S&H: 0.0%, envelope follower amplitude: -24.29%); 
bpm: 112; delay link: off; process mode: stereo; cut off frequency link: off; frequency 
link mode: harmonic; frequency link ratio: 0.0%; LFO waveform: Sine; LFO rate: 1 
beat; LFO amplitude: 0.0%; LFO smooth: 0.0%; LFO S&H: 0.0%; envelope follower 
amplitude: 0.0%; ADSR (amplitude: 0.0%, attack time: 0 beat, decay time: 0 beat, 
sustain length: 1000%, sustain time: 1 beat, release time: 0 beat). 

[Flute PG 08] 

Waves Enigma 5.0 DX plug-in ("a six-notch filter audio plug-in that provides a unique 
combination of filters, short delay feedback loops, reverb, LFO modulation, and 
more"). 

notches: 1; phase polarity: on; depth: 19.0; stereo: 96.0%; filter 1 (on/off: off, 
frequency: 302.0Hz, x-factorlfilter slope: 0.11); filter 2 (on/off: on, frequency: 
7104.0Hz, x-factorlfilter slope: 0.78); modulator (modulation: play, sync: manual, 
waveform: triangle/X1 .00, rate: 0.80ms, bpm: 48.2, minimum frequency: 74.0Hz, 
maximum frequency: 48.2Hz); feedback (on/off: on, phase polarity: off, decay time: 
10.0ms, delay: 0.03ms, density: 100.0%); filter 3 (on/off: off, frequency: 1600.0Hz, x-
factorlfilter slope: 1.20); filter 4 (on/off: on, frequency: 6458.0Hz, x-factorlfilter slope: 
0.55); gain: +O.OdB; mix: 100.0%; pre-delay: O.Oms; wet: stereo. 

[Flute PG 09] 

Waves Doubler 'Four-Voice' 5.0 VST plug-in ("a four-voice delay and pitch 
modulation audio plug-in that specializes in double tracking"). 

direct (gain: +O.OdB, pan: +0.0', align: yes, feedback: 16.0%, range: 80.0Hz, 
modulation: reset); voice 1 (gain: +O.OdB, pan: -45.0', delay: 7.3ms, feedback: 0.0%, 
octave: down, detune: +6.0 cents, depth: +0.0 cents, rate: 1.0Hz); voice 2 (gain: 
-4.6dB, pan: -45.0', delay: 19.8ms, feedback: 0.0%, octave: off, detune: + 12.0 cents, 
depth: +0.0 cents, rate: 1.0Hz); voice 3 (gain: +O.OdB, pan: +45.0', delay: 10.0ms, 
feedback: 0.0%, octave: down, detune: -6.0 cents, depth: +0.0 cents, rate: 1.0Hz); 
voice 4 (gain: -4.6dB, pan: +45.0', delay: 23.8ms, feedback: 0.0%, octave: off, 
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detune: -12.0 cents, depth: +0.0 cents, rate: 1.0Hz); equalization (gain: +O.OdB, 
frequency: 250.0Hz, gain: +6.8dB, frequency: 4299.0Hz); input (1: L, 2: R); gain: 
-4.5dB. 

Thelotron Technologies Beat Model Ring Beat 'Ring Modulator' 1.02 DX plug-in ("a 
ring modulator audio plug-in that allows modulation to be controlled by envelope, 
LFO and joystick -the ability of mixing the carrier with the ring modulation makes it 
possible to create a lot of ethereal strange atmospheric sounds"). 

carrier frequency (base: 849.0Hz, sweep: 0.0, envelope: 0.0, joystick: 0.0); fx mixer 
(ring: 100.0%, carrier: 0.0%); LFO: sinus; inverted: off; input level: +O.OdB; LFO rate: 
0.68ms; envelope (attack: 50.0ms, release: 1250.0ms); delay (time: 500.0ms, 
regeneration: 30.0ms, level: +O.OdB, tap: 120bpm); mix: 100.0%, level: +O.OdB. 

[Organ PG 01] 

Waves MondoMod 5.0 VST plug-in ("a sound diffusion audio plug-in that utilizes an 
exclusive combination of linked AM, FM and rotation modulators to create unique 
sonic textures ranging from tranquil to turbulent"). 

tempo sync: manual; Hz oscillation speed: 2.00Hz; bpm oscillation speed: 120.0; x-
factor: x1.00; waveform: sine; am depth (modulation: 55.0%, on/off: on, phase: 
270.0°); rotation (centre: +0.0°, on/off: on, sweep range: 180.0°); fm depth 
(modulation: 30.0%, on/off: on, phase: 0.0°); ouput (gain: +O.OdB, mix: 80.0%). 
[Organ PG 02] Waves MetaFlanger 5.0 VST plug-in ("a vintage tape flanging and 
phaser emulation audio plug-in that generates gentle choruses and dual-delay 
flanging sounds to 

sharp phasing and extreme jet sweeps"). mix: 100.0%; feedback: 80.0%; phase 
enable: on; filter type: low pass; cut off frequency: 1.2kHz; filtering: on; delay: 9.0ms; 
tape: on; rate/oscillation speed: 0.10Hz; sync: manual; depth: 12.0%; link: off; 
waveform: triangle; stereo: 180.0°; gain: +O.OdB. 

[Organ PG 03] PSP Audioware Nitro 1.1 DX plug-in ("a multimode filter audio plug-in 
with many filter types derived from analog prototypes in addition to other useful 
processing blocks such as phaser, bit-crusher/downsampler, waveshaper, and 
interpolated delay blocks"). 
op 1 (frequency: 400.0Hz, depth: 0.0, level: +6.OdB); op 2 (frequency: 874.0Hz, 
depth: 0.0, level: +12.0dB); op 3 (frequency: 894.0Hz, depth: 0.0, level: +6.0dB); op 4 
(frequency: 639.0Hz, depth: 0.0, level: +12.0dB); I/O (in: +O.OdB, mix: 100.0%, out: 
+5.7dB). [Organ PG 04] Ohm Force Hematohm 1.25 DX plug-in ("a frequency shifter 
audio plug-in which features an LFO with ten waveforms, including three randomized 
shapes, in order 

to create an unlimited number of sound modulation pattems -it also has an envelope 
follower to add colour and texture to rhythmic sounds"). mode: ms; tempo: 120.0 
bpm; dry/vvet mix (dry: 80.0%, wet: 20%); effect amount: -0.627Hz; delay time: 1/4 
beat; delay routing: feedback; delay feedback: 61 .6%; envelope amount: -804.3Hz; 
envelope attack time: 39.49ms; envelope release time: 282.4ms; LFO period: 1/4 
beat; LFO waveform type: random; LFO depth: 100.0%. 
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Appendix 3 - 

Learning to perform with organ and realtime dsp - organs and workshops

If one searches the literature for techniques on how to prepare an organ for realtime 
treatment of the sound in performance, there is very little material available. To begin 
the process of this research, therefore a series of workshops were conducted in 
Melbourne and Brisbane in 2006. Within these the central focus was on the 
mechanics of preparing an organ for real time processing of its sound - with the 
obvious related questions; is the sound gathering of the division (within the great 
organ or swell organ etc), of individual stops, or even pipes? Where was the best 
position for a microphone? What type of microphone - characteristics.

 In the course of the preparation of this research and the preparation, rehearsal and 
performance of works with live electronics, I have had the great opportunity to 
observe the processes and techniques used by the four composers in their works for 
organ and real-time dsp. In considering the  practice of the organist working in this 
musical environment observing how composers, technologists and performers - who 
may be either separate individuals or one and the same - have adapted and 
incorporated techniques of realtime dsp informs the performance of their works. The 
effects which are used can (as will be explored particularly in the chapter on Eight 
Panels) impact significantly on the performance practice of the organist. Knowledge 
of the technology required to perform either as organist or operator of a software 
package and patch is not as deep or detailed as that of the composer, but a clear 
understanding of the input, output and processing of the sounds is important. Such 
techniques and skills have strong parallels in other instrumental performative 
practices, but there are unique differences and issues that arise when capturing, 
processing and diffusing sounds from the pipe organ. In September and October 
2005, two exploratory workshops were conducted, first in Melbourne at Toorak 
Uniting Church and then in Brisbane at Queensland Conservatorium Griffith 
University, in the Basil Jones Orchestral Hall. Both venues contain instruments that 
were built by the English organ builder, Peter Collins, in 1979 and 1980 respectively. 
Though considerably differing in size, the overall scheme of each instrument is 
designed with a similar musical and technical aesthetic. Both instruments are of two 
manuals and pedals, with mechanical key action. In both organs each division is 
tonally balanced using werkprinzip17 as the basis of the design, with a relatively 
complete and balanced choruses of flue stops. Detailed specifications of each organ 
are given in the appendix. 

(Video of presentation)

The workshop in Melbourne was conducted in conjunction with students and staff 
from the SIAL Sound Studios at RMIT University using a portable sound diffusion 
system. In Brisbane, the workshop was also held in conjunction with some students 
of the MuTech Department of Queensland Conservatorium under the direction of 
John Coulter. In the Melbourne workshop, held first, techniques of sound input, 
processing and diffusion/output were experimented with, and the effectiveness and 
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(subjectively) musical impact of combinations of input - processing and output noted 
and recorded on both audio and video. 

• A signal path was identified - from the mouth of the organ pipe to the 
microphone, to computer and processing, on to output - mixing desk, to 
speaker. A consideration of all these elements and their variables was given.

• What microphone, placed where in relation to the organ pipe? 

• l/r pattern? or mono 

Although each organ division was given two microphones, a mono 
rather than in a stereo input pattern worked best. In Brisbane a crossed 
pair of microphones was experimented with to see if there was any 
possibility of creating a sense of internal direction. The ability to 
spatialize the sound in the room, rather than reproduce the internal 
sound of the organ chamber was found both more effective and was 
quickly prioritized by composers. 

• omni / cardioid or contact

Cardioid pattern microphones were found most effective 

• inside/outside case

• above or amongst pipes

• How many microphones are needed to input the whole organ (or just part).

Experimentation occurred with various microphone positioning. In both 
Brisbane and Melbourne, it was found that focussing on the divisional 
separation which already exists is a good clue as to how many 
microphones are required. With the exception of the pedal 16’ Principal, in 
Toorak the pedal division is contained in the left hand organ case. The two 
lowest pipes (C and C#) are positioned behind the cases. For Toorak, the 
best way to arrange this was 2 microphones in each section - the 
photograph shows the two microphones (Røde NT9s ) suspended above 
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the pipes of the mixture and 8’ 
trumpet.[[insert link to  Microphones 
in great Organ - Toorak ]]

• how fixed - stand or suspended

In Toorak, the microphones inside the case were 
always suspended. Hooks have been attached 
o the frame of the organ case to allow quick, 
safe, and easy insertion of the microphones. In 
Brisbane, due to the design of the case, it was 
felt that the safest way to install the microphones was to use a tall and long-armed 
boom stand

• in each division or general (as in recording set up)

Divisional separation with a pair of directional microphones internally 
positioned. General miking of the organ was found to be less effective 
as targeting the precise sounds of the organ was difficult. In Toorak 
there is also a major road outside the building with trams, which were 
liable to be picked up also. 

In both organs it was found that positioning the microphones relatively 
low within the divisional enclosure (or swell box) and in proximity to the 
smallest pipes - Mixture ranks and similar) produced the best results. 
The enclosed space/case means that sound of the larger pipes are 
easily input, and that of the smaller pipes is well focussed.

In the Melbourne Town Hall, the organ chambers for the Great, Swell 
and Choir are very large. The Swell chamber is divided into two ‘floors’ 
with the heavier reeds and portions of other stops located on a lower 
level beneath the main wind chests. The total enclosure over both 
levels is approximately 8 meters in height. The audio separation 
between divisions as the walls are concrete. In these chambers, omni-
directional microphones were positioned as high as possible in the 
organ chambers. 

• individual pipes 

Can be effective - In Toorak the lowest pedal pipes were targeted, using 
large diaphragm microphones 

How universal to all organs are these findings? 

These were then reproduced and considered in the different context of the organ in 
QCGU  and, again noted and recorded on video and audio.
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Notes from Brisbane Workshops

fx settings notes

spatialization 1 - 8 plug             
- extra long 
delay  - 1 
sec delay       
- Depth - 0            
- Rate   -  0            
- FB - 0

Mouse simply used within 
the space - see diagram 1  - 
delays effective if spaced in 
ʻcall and responseʼ style 
Spat diagram 1

delay  [[insert link to Omni L Extra 
long delay 170ms ]]

170 ms long delay more effective

delay 2000ms

gain raised amplify ʻclunkʼnoises from 
the stop mechanism 
stops moved rhythm creates 
ʻthunder fx

depth 50%
Rate 7.8hz

spookyʼ fx
*these settings allow free 
improvisation between organ 
and technician

Feed Back 100% holds the delay for ages - 
operates ʻlike a loopʼ

Faggot stop effective call and response

high pitched motives from organ good for spatializing around 
the room 

Looping - used plug in 
ʻSlice & Diceʼ records loop 
and slices which can then be 
rearranged -
type of granular fx

Plus Loopʼ records a section 
-plays back continuously
- Rec length can be set
- time between loops can 

also be set to create an 
appropriate rhythm
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Toorak samples 

Registration and FX   
Gt 8,2,22-3 granular Great 16’ to Mixture AM Swell to Mixture AM - 
        intense and reducing 
 
(Sound samples from Toorak)

Similar Stop and settings - Brisbane

Sound Samples from Queensland Conservatorium organ.
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Appendix 4 - recent and current performers of organ and real time dsp 

Harvey with Andrew Blackburn Eight Panels (2007) 

Structured Improvisation:
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Appendix 5 - Specifications of organs used in this research project 

Melbourne Town Hall

Melbourne Town Hall Grand Organ – Full 
Specifications Page 1
6 DIVISIONS ~ 150 RANKS
(2) 4 Manual Drawknob – Stage and Mobile [SSL - 
128 Levels] #2161

GREAT ORGAN
[Unenclosed]
10" Wind Pressure
1. 16' Tibia Profunda E 85 pipes

2. 16' Double Open Diapason E 1-14 in façade 
61 pipes

3. 8' Tibia Plena E # 1
4. 8' Diapason Phonon E 61 pipes
5. 8' Open Diapason I E 61 pipes
6. 8' Harmonic Flute N 61 pipes
7. 4' Tibia Octave N # 1
8. 4' Octave Phonon
[Slot length]
N 61 pipes
9. 4' Octave Diapason E 61 pipes
10. 3' Octave Quint N 61 pipes
11. 2' Super Octave N 61 pipes
12. 1-1/3' Mixture IV
19 15 12 8 1
22 19 15 12 8
26 22 19 15 12

29 26 22 19 15
10 10 10 15 16
N 244 pipes

[Enclosed and Expressive]
6" Wind Pressure
13. 16' Contra Geigen N 61 pipes
14. 8' Open Diapason II E 61 pipes
15. 8' Gamba Major E 61 pipes
16. 8' Hohl Flöte E 61 pipes
17. 8' Rohr Flöte
N 61 pipes
18. 4' Principal E 61 pipes
19. 4' Wald Flöte E 61 pipes
20. 3' Stopped Quint E 61 pipes
21. 2' Fifteenth E 61 pipes
22. 1-3/5' Tierce E 61 pipes
23. 2' Chorus Mixture V
15 12 8 5 1
19 15 12 8 5
22 19 15 12 8
26 22 19 15 12
29 26 22 19 15
17 11 14 7 12
N 305 pipes
24. 2-2/3' Grand Fourniture VI-VII
12 8 5 1
15 12 8 5
17 15 10 8
19 17 12 10
21b 19 15 12
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22 21b 19 15
x 22 22 22/15
20 12 4 25
E Restored 407 pipes
25. Harp [Choir] NOT AFFECTED BY COUPLERS

26. Carillon [Solo] NOT AFFECTED BY COUPLERS

27. Tremulant AFFECTS UNENCLOSED & ENCLOSED

28. 32' Contra Trombone E 12 new pipes [62-73] 
73 pipes
29. 16' Trombone E 61 pipes
30. 16' Fagotto N # 28
31. 8' Tromba E 61 pipes
32. 8' Harmonic Trumpet E 61 pipes
33. 4' Clarion E 61 pipes
34. 8' Trumpet Victoria [Fanfare]
35. Octave AFFECTS UNENCLOSED & ENCLOSED
36. Sub Octave AFFECTS UNENCLOSED & ENCLOSED
37.Unison Off AFFECTS UNENCLOSED & ENCLOSED

SWELL ORGAN
[Enclosed and Expressive]
6" Wind Pressure
38. 32' Contra Violone N 12 pipes
39. 16' Violone E 73 pipes
40. 16' Bourdon N 85 pipes
41. 8' Diapason Phonon E 73 pipes
Note: This stop on 10" Wind Pressure
42. 8' Geigen Principal E 73 pipes
43. 8' Gamba [slot length] N 73 pipes
44. 8' Gamba Celeste [slot length] N 73 pipes
45. 8' Flauto Traverso
46. 8' Bourdon N # 40
47. 8' Cor de Nuit E 73 pipes
48. 8' Æoline E 73 pipes
49. 8' Vox Angelica [FF] E 68 pipes

50. 4' Principal N 73 pipes
51. 4' Octave Gamba E 73 pipes
52. 4' Harmonic Flute E 73 pipes
53. 4' Rohr Flute N 73 pipes
54. 3' Harmonic Quint E 73 pipes
55. 2' Piccolo [harmonic 13-49 only] N 73 pipes
56. 2' Salicetina E 73 pipes
57. 1-3/5' Tierce [harmonic 13-45 only!] N 61 
pipes
58. 2' Chorus Mixture V
15 12 8 1 5
19 15 12 8 1
22 19 15 12 8
26 22 19 15 12
29 26 22 19 15
15 7 15 4 20 [ARS]

N 305 pipes
59. 2' [Grave] Mixture III
15 8 8
19 10 3
22 15 8
30 31 12
E 219 pipes
60. 1' Sharp Mixture III
22 19 15 12 8
26 22 19 15 12

29 26 22 19 15
12 12 12 12 13 [ARS]

N 183 pipes
61. 8' Vox Humana E In separate box 73 pipes
62. Vox Humana Tremulant N
63. Vox Humana PP N box closed
64. 16' Bassoon N 73 pipes
65. 8' Cornopean N CP-08-112E [306 Shallots] 
73 pipes
66. 8' Oboe E 73 pipes
67. Tremulant

10" Wind Pressure
68. 16' Double Trumpet E 73 pipes
69. 8' Horn E 73 pipes
70. 8' Orchestral Trumpet E 73 pipes
71. 4' Clarion E 73 pipes
72. 2-8' Clarino Trumpet N preparation
73. 8' Trumpet Victoria [Fanfare] N NOT AFFECTED 

BY COUPLERS # 144
74. Octave
75. Sub Octave
76. Unison Off

CHOIR ORGAN
[Enclosed and Expressive]
5" Wind Pressure
77. 16' Contra Salicional E 61 pipes
78. 8' Horn Diapason E 61 pipes
79. 8' Corno Flute E 61 pipes
80. 8' Lieblich Gedeckt E 61 pipes
81. 8' Salicional N 61 pipes
82. 8' Voix Celeste N 61 pipes
83. 8' Flute Celeste II [II from # 13] N 110 
pipes
84. 4' Gemshorn N 61 pipes
85. 4' Lieblich Flöte E 61 pipes
86. 4' Echo Viola E 61 pipes
87. 4' Celestina N preparation
88. 2' Harmonic Piccolo E 61 pipes
89. 2-2/3' Dulciana Cornet III

Melbourne Town Hall Grand Organ – Full 
Specifications Page 6
# Pitch Stop Name Existing/New Scale # 
Pipes
90. 16' Bass Cremona N 12 pipes + # 93 
preparation
91. 8' Closed Horn E 61 pipes
92. 8' Cor Anglais N 61 pipes
93. 8' Cremona N 61 pipes
94. Tremulant
95. 8' Tuba Mirabilis [Fanfare] N NOT AFFECTED 

BY COUPLERS preparation
96. 8' Tuba Sonora [Fanfare] E NOT AFFECTED BY 

COUPLERS # 140
97. Harp from Echo NOT AFFECTED BY COUPLERS 

preparation
98. Orchestral Side Drum Roll
99. Octave
100. Sub Octave
101. Unison Off
102. Enclosed Great Flues to Choir
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103. Great Reeds to Choir

SOLO ORGAN
[Enclosed and Expressive]
7" Wind Pressure
104. 16' Quintaton E 73 pipes
105. 8' Harmonic Claribel E 73 pipes
106. 8' Flute Celeste [TC] N 61 pipes
107. 8' Violoncello E 73 pipes
108. 8' Cello Celeste [slot length] N 73 pipes
109. 8' Salicional E 73 pipes
110. 4' Concert Flute Harmonique E 73 
pipes
111. 3' Nasard Harmonique N 73 pipes
112. 2' [Harmonic] Piccolo E 73 pipes
113. 1-3/5' Tierce N 61 pipes
114. 16' Schalmei E 73 pipes
115. 8' French Horn N 73 pipes
116. 8' Corno di Bassetto N 73 pipes

117. 8' Orchestral Oboe E 73 pipes
118. 8' Clarinet E 73 pipes
119. Tremulant
120. 8' Tuba E # 145
121. Glockenspiel [F-18] E NOT AFFECTED BY 

COUPLERS 32 bars
122. Carillon [A-22] E NOT AFFECTED BY COUPLERS 

20 tubes
123. Carillon Mute E
124. Orchestral Side Drum Tap
125. Octave
126. Sub Octave
127. Unison Off

Bombarde Sub-Division
[ENCLOSED WITH SOLO – NOT AFFECTED BY INTRA-
MANUAL COUPLERS]
Flue Stops = 7" Wind Pressure
128. 8' Grand Diapason N 61 pipes
129. 4' Principal N 61 pipes
130. 2-2/3' Grave Mixture V-VI
12 x x 5 x s5
x x x x 5 x
x x x x x 5
8 8 8 16 9 12
N 57 pipes
131. 2' Fourniture IV-V
x 12 8 8 1 1
15 15 12 12 8 8
19 19 15 15 12 12
22 22 19 19 15 15
26 26 22 22 19 x
8 8 8 16 9 12
N 285 pipes
132. 2' Grand Chorus VI-VIII
17 17 x x x x
x x 17 x x x
x x x 17 x 10
24 24 x x 17 12
x x 24 x x x
x x 26 24 x x
8 8 8 16 9 12
N For use with IV-V;

draws # 131
109 pipes
Reed Stops = 14" Wind Pressure
133. 16' Contra Posaune N 61 pipes
134. 8' Posaune N 61 pipes
135. 4' Clarion N 61 pipes
136. Bombarde off Solo
137. Bombarde on Great
138. Bombarde on Swell
139. Bombarde on Choir
Fanfare Sub-Division
[UNENCLOSED – NOT AFFECTED BY INTRA-MANUAL 
COUPLERS]
140. 8' Tuba Sonora E 73 pipes
141. 4' Octave Sonora E # 140
Note: This stop on 20" Wind Pressure
142. 8' Tuba Mirabilis N preparation
143. 16' Sub Trumpet [TC] N # 144
144. 8' Trumpet Victoria
[ horizontal]
Note: This stop on 25" Wind Pressure
145. 16' Tuba [Enclosed in Solo] E 85 pipes
Note: This stop on 20" Wind Pressure
146. 8' Tuba # 145
147. 4' Tuba # 145

ORCHESTRAL ORGAN
[Enclosed and Expressive]
6" Wind Pressure
148. 16' Contra Viola E 73 pipes
149. 8' Tibia Clausa E 73 pipes
150. 8' Orchestral Strings II 170 pipes
151. 8' Viol d' Orchestre [I-II] 122 pipes
152. 8' String Celestes [II] E 146 pipes
153. 4' Octave Strings II N # 150
154. 4' Octave Viola E 73 pipes
155. 3-1/5' Tiercina E 73 pipes
156. 3' Quint Viola E 73 pipes
157. 2' Violette E 73 pipes
158. Tremulant
159. Side Drum Tap
160. Side Drum Roll
161. Octave
162. Sub Octave
163. Unison Off
164. Orchestral on Great
165. Orchestral on Swell
166. Orchestral on Choir
167. Orchestral on Solo

ECHO ORGAN
[Enclosed and Expressive]
CONSOLE PREPARATION ONLY!
Section I
168. 16' Lieblich Gedeckt E 85 pipes
169. 8' Lieblich Gedeckt E # 168
170. 4' Lieblich Flöte E # 168
171. 8' Geigen Principal E 73 pipes
172. 4' Viola E 73 pipes
173. 4' Tibia Mollis E 73 pipes
174. 8' Vox Mystica E 73 pipes
175. 8' Musette E 73 pipes
176. Tremulant Affects both sections
177. Octave
178. Sub Octave
179. Unison Off
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180. Echo on Choir Affects both sections
181. Echo on Solo Affects both sections
Section II
182. 8' Viole Sourdine E 73 pipes
183. 8' Voix Celestes [TC] E 61 pipes
184. 8' Zauber Flöte E 73 pipes
185. 8' Unda Maris [TC] E 61 pipes
186. IV Harmonia Ætheria E 292 pipes
187. 8' Post Horn E 73 pipes
188. Harp E Temporarily in Choir 49 bars
189. Octave
190. Sub Octave
191. Unison Off
ECHO PEDAL
192. 32' Resultant N 32 notes
193. 16' Violone N 12 pipes
# 182
194. 16' Bourdon E # 168
195. 8' Flute [Bass] E # 

PEDAL ORGAN
5" Wind Pressure
196. 64' Gravissima [TIBIA] N Resultant # 198
197. 32' Double Open Diapason
198. 32' Tibia Profunda [GT] E 12 pipes
199. 32' Contra Bourdon Acoustic 
200. 32' Contra Violone [SW] N # 38
201. 16' Great Bass E Pipes stamped Major Bass
202. 16' Open Diapason E # 197
203. 16' Tibia Profunda [GT] E # 1
204. 16' Contra Bass [GT Dbl. Open] E # 2
205. 16' Geigen [GT] N # 13
206. 16' Violone [SW] E # 38
207. 16' String Bass [ORCH Cont. Viola] E # 148
208. 16' Bourdon E 44 pipes
209. 16' Lieblich Bourdon [SW] N # 40
210. 16' Contra Salicional [CH] E # 77
211. 10-2/3' Quint [TIBIA] E # 1
212. 8' Flute Major [G.B.] 
213. 8' Principal [DIAP.] E # 197
214. 8' Prestant N 32 pipes
215. 8' Geigen Principal [GT] N # 13
216. 8' Cello [SW] E # 38
217. 8' Bass Flute
N 44 pipes
218. 8' Stopped Flute [BDN.] E # 208
219. 8' Lieblich Bourdon [SW] N # 40
220. 4' Super Octave [DIAP.] E # 197
221. 4' Fifteenth N 32 pipes
222. 4' Open Flute # 216
223. 2-2/3' Fourniture IV 
224. 5-1/3' Grand Fourniture VI 
Note: This stop on 6" Wind Pressure
225. 32' Contra Fagotto [GT] N # 28
226. 16' Bassoon [SW] N # 64
227. 16' Schalmei [SO] E # 114
228. 8' Bassoon [SW] N # 64
229. 32' Double Ophicleide N 44 pipes
Note: This stop on 15" Wind Pressure
230. 16' Tuba [SO] E # 145
231. 16' Ophicleide N # 229
232. 16' Posaune [SO] N # 133

233. 16' Trombone [GT] E # 28
234. 8' Tuba [SO] E # 145
235. 8' Trumpet N 44 pipes
236. 4' Clarion [TMPT.] N # 235
237. 32' Diaphone E 44 pipes
Note: This stop on 20" Wind Pressure
238. 16' [Octave] Diaphone E # 237
239. 8' Tuba Mirabilis [FAN] N preparation
240. 8' Trumpet Victoria [FAN] N # 144
241. Pedal Off E
242. Pedal Divide N [1-12 & 13-32]
243. Bass Drum Tap E
244. Bass Drum Roll E
245. Side Drum Tap E
246. Side Drum Roll E

CASE &MOBILE 4-MANUAL 
ENGLISH DRAWKNOB 
CONSOLES
COUPLERS
Great Sub Octave Octave Unison Off
Swell Sub Octave Octave Unison Off
Choir Sub Octave Octave Unison Off
Solo Sub Octave Octave Unison Off
Orchestral Sub Octave Octave Unison Off
Echo I Sub Octave Octave Unison Off
Echo II Sub Octave Octave Unison Off
Pedal Pedal Off
Swell to Great Sub Unison Octave
Choir to Great Sub Unison Octave
Solo to Great Sub Unison Octave
Fanfare to Great Unison [momentary toe lever]

Enc. Gt. Flues/Choir Unison
Great Reeds/Choir Unison
Swell to Choir Sub Unison Octave
Solo to Choir Sub Unison Octave
Choir to Swell Unison
Solo to Swell Sub Unison Octave
Great to Solo Unison
Great to Pedal Unison
Swell to Pedal Unison
Choir to Pedal Unison
Solo to Pedal Unison
Bomb. to Pedal Unison
Orch. to Pedal Unison
Echo to Pedal Unison
Orch. on Great
Orch. on Swell
Orch. on Choir
Orch. on Solo
Bomb. off Solo
Bomb. on Great
Bomb. on Swell
Bomb. on Choir
Echo on Choir
Echo on Solo
Pedal comb. on Great pistons
Pedal comb. on Swell pistons
Pedal comb. on Choir pistons
Pedal comb. on Solo pistons
EXPRESSION
Orchestral/Echo
Swell
Solo/Bombarde
Great/Choir
Crescendo
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All Swells to Swell
Orch. on Solo Shoe
Enc. Great on Echo Shoe
REVERSIBLE PISTONS
Swell to Great [thumb]
Choir to Great [thumb]
Great to Pedal [thumb and toe]
Swell to Pedal [thumb and toe]
Choir to Pedal [thumb and toe]
Solo to Pedal [thumb and toe]
Bomb. to Pedal [thumb and toe]
Orch. to Pedal [toe]
Echo to Pedal [thumb and toe]
Full Organ I & II [thumb and toe]
Dbl. Open Diap. 32' [thumb and toe]
Dbl. Ophicleide 32' [thumb and toe]
COMBINATION SYSTEM
128 levels of General Memory [remote digital display- Mobile]

8 levels of Divisional Memory
Great stops/ couplers [thumb] 8
Swell stops/ couplers [thumb] 8
Choir stops/couplers [thumb] 8
Solo stops/couplers [thumb] 8
Bombarde stops [thumb] 7
Fanfare stops [thumb] 4
Orchestral stops [thumb] 5
Echo stops [thumb] 4
Pedal stops [toe] 8
General pistons [thumb/toe] 16/12
Cancel [thumb]
Setter [thumb]
Memory Up/Down [thumb]
Previous [thumb/toe]
Next [4-thumb/ 1-toe]
ACCESSORIES
Lights for:
Music Rack
Pedal Keyboard
Indicator Lights:
Volt Meter [Wind]
Crescendo [bar graph - Mobile]
Full Organ I & II
Expression Altered
1929 Ventil
MISCELLANEOUS
Moveable drawknob console [Mobile]
Two disconnect points for Mobile console
Ebony/Ivory drawknobs, pistons, etc.
Bone/Ebony Keyboards [Mobile]
Adjustable Bench [Westwood] – Mobile only
Four programmable Crescendo settings
Two programmable Full Organ settings
Complete MIDI interface
Great/Choir Manual transfer [including couplers]
CapKard Memory transfer [4 cards]
General/Swell toe piston selector
1929 Ventil

Toorak Uniting Church
The present organ was built by the 
prominent English organbuilder Peter 
Collins, of Redbourn, near St Albans, 
and opened in 1980. It has an unusual 
divided layout employing mechanical 
action, with an extended tracker 
c o n s o l e . S o m e r e v o i c i n g a n d 
rearrangement has since taken place by 
Knud Smenge.

Peter Collins 1979 Peter Collins 1979 

GREAT
Bourdon 
Principal 
Rohr Flute 
Octave 
Hohl Flute 
Quint 
Octave 
Wald Flute 
Tierce 
Mixture 
Cymbel 
Trumpet
Tremulant
II / I

SWELL
Wood Gedact 
Viol da Gamba 
Celeste 
Principal 
Koppel Flute 
Octave 
Octave 
Scharf  
Sesquialtera 
Basson 
Schalmey 
Krumhorn 
Tremulant

PEDAL
Principal 
Subbass 
Octave 
Pommer 
Wide Octave 
Mixture 
Fagot 
Posaune 
Trumpet 
Cornett 
I / Pedal
II / Pedal
II Octave / 
Pedal
Great Pistons 
to Pedal
Swell Pistons 
to Pedal
Compass: 
58/30

Mechanical key 
action
Electric stop 
action
Adjustable 
combination 
action

16
8
8
4
4

2-2/3
2
2

1-3/5
IV
II
8

8
8
8
4
4
2
1
III
II
16
8
8

16
16
8
8
4
IV
32
16
8
2
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 Neil St Uniting Church

Builder George Fincham 

Open Diapason 
Hohl Flute 
Stopped Flute
Dulciana
Octave 
Wald Flute 
Twelfth
Fifteenth 
Mixture 
Trumpet 
Swell to Great Sub
Swell to Great
Swell to Great Super

SWELL
Bourdon 
Open Diapason
Gedact 
Gamba
Celeste 
Principal
Gemshorn 
Piccolo 
Cornopean 
Oboe
Tremulant
Swell Sub Octave
Swell Unison Off
Swell Super Octave

PEDAL
Open Diapason 
Bourdon 
Principal
Bass Flute 
Great to Pedal
Swell to Pedal

8
8
8
8
4
4

2 2/3
2

III
8

16
8
8
8
8
4
4
2
8
8

16
16

8
8

Queensland Conservatorium Griffith 
University - Basil Jones Orchestral 
Hall 

 Peter Collins 1980

Great

Principal   8
Rohr Flute  8
Octave   4
Flute   4
Quint   2- 2/3

Octave   2
Mixture   IV
II/I

Swell

Flute a Chiminee 8
Gamba   8
Octave   4
Quint   2- 2/3

Octave   2
Terz   1-- 3/5 
Cymbal    III
Krumhorn  8
Tremulant

Pedal

Sub Bass  16
Principal  8
Flute   8
Octave   4
Fagot   16
Schalmey  4

I/Ped
II/Ped

Mechanical Key and Stop action.
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Appendix 6 - Questions and Transcripts of interviews etc 

 Interview Questions for Prof Hans-Ola Ericsson and Gary Verkade:
 

Pre 1960 What would you consider the role of the organ in musical innovations since 
the 1400’s?

Would you call this role avant-garde at any point in this period?   

Why/ why not?

Which organ works composed before 1960 (and since 1400) would you consider the 
most radical in their time?

Ligeti - Would you agree that  Ligeti’s organ works are an important series of pieces 
even though they are  small part of his overall output? their influence on the organ 
repertoire was considerable.

How would you define this importance?

How did Ligeti change perceptions and attitude to the pipe organ?

Which of Ligeti’s organ works do you consider most important in this respect?

In addition to Ligeti, which other composers of the twentieth century do you consider 
most influential in changing our understanding and perceptions of the pipe organ?

Messiaen?

 Why - timbral/textural/structural?

Which are the most influential works and musical developments in the repertoire of  
organ and tape?

 Would you talk about your experiences in this type of performance?

 What pieces have you played? - where? with whom?

 Did the pieces ‘work’ - technically, musically, in performance

 How was the tape controlled? 

Who controlled the mixing of sounds in rehearsal/performance?

What issues did you encounter managing organ and tape?

What are the most important works and developments pipe organ and live dsp that 
you have encountered?

 If you have performed in this musical environment, would you talk about your 
experiences in this type of performance?  
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( look for - [i] what pieces have you played? - where? with whom?

 [ii] did the pieces ‘work’ - technically, musically, in performance 

[iii]how was the sound processed? 

Who controlled the processing in rehearsal/performance?

 How does the addition of dsp in performance impact on your playing (as organist) 

{look for responses that cover }

[i]performance techniques? 

[ii] performance values 

[iii] different sounds to what you expect 

[iv] How was the sound output/diffused to the audience  

[v] Could you hear the processed sound and musically respond/react to it?

 [vi]How did the audience respond?

 [vii]What were the difficulties you encountered?

 [viii]Had you anticipated these difficulties?

 [ix]If unexpected, how did you manage them at the time, and how would you 
manage them in future?

[x] How did the institution in which the performance took place react to the 
situation - was there even an issue? (for example placing microphones in the 
organ)

 [xi]What other  issues do you see in working with live dsp?

[xii]Do you see wider implications for organs and organists if/as realtime dsp 
and pipe organ becomes more prevalent?

 [xiii]How does the effect of the sound through speakers as well as pipes affect 
your playing?

[xiv] Have you been you aware of it?

 [xv]How would it change the relationship of both the organist and audience to 
the organ itself

[xvi] What do you think about the notion that the diffusion of the organ in a 
space changes the relationship of the organ to the building itself?
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Italian composer, Marco Stroppa has described the sound technician as an 
equal partner  to the instrumentalist akin to a chamber music environment. 

How do you feel about that and how would you describe  your working 
relationship with your sound technologist? 

(When performing music with live dsp, as an instrumentalist this implies a sharing 
of the control of the sound of the organ and of the performance itself. 

How  is this managed in rehearsal and performance? 
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Appendix 7 programmes of performances Brisbane 2008 and Melbourne 2010 
and research questions of workshop 2.

Final Avant-garde document.pdf

 

Blackburn Programme organ-dsp May.pdf

13h-1 Research questions of 2nd workshop 
Research Project 2 May 24 - 28 2010.
Venue: Toorak Uniting Church 603 Toorak Rd Toorak Vic 3142
 
Aims and intentions:

1.  
1. In the context of the exploration of music for pipe organ and realtime 

dsp, this workshop will focus on a newly developing set of performative 
techniques for pipe organ and realtime dsp through the following works: 

2.  
i. Dialogo sopra i due sistemi  René Uiljenhoet for organ and 

quadraphonic live electronics.
ii. Vanitas  Steve Everett for organ and live electronics 
iii. Symétrie Intégrante  Andrián Pertout for flutes, organ and quadraphonic 

live electronics 
iv. Eight Panels Lawrence Harvey for organ, live electronics and sound 

diffusion system
3.  

1. To demonstrate the practicalities, artistic intentions and techniques of 
music for pipe organ and real time dsp by workshopping, rehearsing 
and presenting selected works for pipe organ and realtime dsp. 

2.  To contextualize the position of each of the four selected works within 
both the total canon of the organ repertoire, and more specifically within 
the narrower set of works for organ and live electronics. (see diagram 1 
for clarification of this)

3. To survey and compare the different techniques used in each work
4. To consider the relationship of the pipe organ to the electronics used in 

each work and form a judgment on the impact of the electronics on:
4.  

i.  
ii. The timbre of the acoustic sounds
iii. The spatialisation of the acoustic organ
iv. Phenomonological impact on the player
v. Operating/performance relationship between organist and technologist

5. Questions: These questions are in three phases: Background - which are 
being considered prior to the symposium, and will be at the forefront during 
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the week, They are expected to provide a focus for the modus operandi 
adopted during the preparation time (Monday - Wednesday) Performative and 
analytical  questions - will be considered during the the symposium, and finally 
the reflective phase - which will begin at the Round Table from Friday morning.

 Contextual questions
1. What is the artistic intent and content of electronic processing in each work - 

why and how is dsp incorporated - musically and technologically?
2. How does each composer/piece ‘treat’ the:
3.  

i. organ
1. performatively
2. acoustically
3. how is the acoustic organ scoring (texture, timbral demands
4. etc)  affected by the incorporation of electronics?

ii. dsp 
1. processing 
2. techniques
3. spatialisation

 
1. What are the musical intentions behind the inclusion of electronics in each 

work?
i. record the observations of researcher(s)
ii. interviews with composer/creator

 Analytical 
1. Working with composer/creator where ever possible, prepare and present 

each work with its varying electronic requirements. How are the musical and 
technological intentions realised in  performance? i>

 
 Reflective (post workshop)

1. How did each system used – Super Collider, Kyma, Sonar, Max/MSP  – 
differ in performance? 

2. Which fx/dsp are common to more than one work?
3. Which fx/dsp are unique to any given work?
4. What performative changes occurred within the organist’s performance 

practice(as per Q2 i-i)?
5. What is communications/needs/musical interaction is occurring between 

organist and music technologist in performance? [could just be interaction]
6.  Is this different to the practice between acoustic performer and MT in other 

instruments? How?(part of this is to draw on personal performance practice of 
technologists and AB from experience working with electronics and other 
instruments - interview/ Public seminar focus (See below Artifacts of 
documentation #6)

7. Drawing from the project experience, are there fx/dsp that may be described 
(from within the selected works) as characteristic in music for organ and 
realtime dsp? 

Artifacts of documentation:
1. Journal by principal researcher during workshop and in preparation leading up 

to it
2. Video of workshop and presentation of works
3. Interviews with composers/creators and participants
4. Performance outcome
5. Joint paper/s AB & LH
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6. Public round table moderated seminar after the performance 
1. [a performance cannot be a recording and v v . . . it can only be a 

representation . . . that is all you can do here - so just get a clear 
agreement to that, so it does not become something to judge as a 
“performance” - try to get the criteria right at the outset] Question of 
‘musical performance’ as a record(ing)? what is being recorded/
assessed? Assessment here needs to be of the project - not the 
performance itself ( which is a fine but vital distinction). There will be 
some programme notes and so the relative success of the project will 
become apparent after the reflective questions and document artifacts 
are completed.  

 
 

Blackburn Programme organ-dsp May.pdf
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Appendix 8 Bengt Hambraeus on first Volumina performance

Quoted from Herchenröder, M (1999)  György Ligetis Orgelwerke p 30-31

 

"... the church authorities in the Bremen cathedral vetoed the concert in the last 
minute, because of a fourth work in the program – Hans Otte's Alpha : Omega 
including religious choreography. According to a clerical spokes-person: 'A catholic 
circus is not acceptable in a protestant cathedral!' (The cathedral organist, who was 
quite interested in the project, was out voted and very embarrassed...) ... Because I 
was at that time working at the Swedish Broadcasting Corporation, it was possible to 
to arrange, with very short notice, a recording of the three organ works in Sweden. As 
the most suitable equivalent to the Bremen cathedral organ, we decided to use the 
one in Gothenborg Concert Hall... But as soon as Welin started to play the eruptive 
beginning of Ligeti's work, some vital fuses blew, with resulting short-circuit in the 
electric transmission system. Within a couple of hours a contingency plan had to be 
organized, with the result that we could have immediate access to two different 
organs in Stockholm (450 km from Gothenborg!) and as quickly as possible move the 
organist, his assistants and recording technicians to the other city. The two organs 
were chosen because they together could provide approximately the same sound as 
we would have had in Bremen or in Gothenborg. ... Welin recorded all three works 
twice on the respective organs in the St John and Gustav Wasa churches in 
Stockholm, after which we together with the technician, synchronised the takes, 
featuring certain sonorities from the respective instrument. The result: a hybrid organ 
emerged under desperate and bizarre conditions. ...

The edited tapes were presented on May 4, ,1962 in the Radio Bremen Concert Hall 
(instead of the cathedral); it was therefore possible to perform Hans Otte's work 
which had caused the acrimonious verdict from the clerical authorities." quoted by 
Herchenröder from, Hambraeus, B Twentieth Century Performance Practice  p 129 - 
130.
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Appendix 9 
Vitiation of wind supply for Ligeti Harmonies at Toorak Uniting Church  (photos 
courtesy Colin Attenborough and Ken Falconer) 
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Appendix 10

Jean Penny: A Flautist’s Perspective of Andrian Pertout’s Symétrie Intégrante 

Amongst extant works for flute and organ, Symétrie Intégrante stands out as an 
innovative re-imagining of a predominantly conservative genre. Compositionally, the 
tightly constructed episodes retain the flute line as a strand within a familiar organistic 
abstract form, aligned to fugal style, but a re-balancing of the instruments occurs in 
this work, as the relationship between large and small instrumental forces shift 
through amplification, timbre alteration and sound diffusion. As a co-commissioner 
and performer at the work’s first three performances, I have had the opportunity to 
work with this piece through various stages, and in different locations. This brief 
account of performance experience presents my viewpoint as flautist, through meta-
reflection (from Merleau-Ponty’s sur-flexion or “reflection from the midst”, Merleau-
Ponty 1968: 38) focussed on the influence of the electronics on flute playing within 
the ensemble. 

The flute part of Symétrie Intégrante uses traditional notation, and few extended 
techniques. Standard fingerings and regular flute tone are embellished by just two 
‘singing while playing’ passages and some percussive articulations, concealing the 
massive transformations of sonority that later emerge with the electronic treatment. 
Initial performance imperatives pertain to co-ordination of the instruments and tempi. 
This is a vibrant work, highly energetic and extravagantly speedy at times, languid 
and expansive at others. The piccolo shoots up and down the range or highlights and 
doubles organ notes, the concert flute presents mellifluous lines above and in 
dialogue with the organ, and the alto or bass flute is employed for an extensive solo 
section in the centre of the work. A few impractically fast instrument changes occur 
along the way – eased for the later performances by composer-endorsed changes.

The technology for Symétrie Intégrante is entirely under the control of the sound 
technologist – in these performances, the composer.  Significant periods during 
rehearsals for each performance were spent working on activation of the computer 
and system.  When these were successful, a very diverse sonic environment was 
revealed. To begin with, the amplification immediately repositions the flute as an 
equal sound source to the organ.  There is no longer a need, as in traditional 
acoustic music, to strive to project a single pipe (the flute) through the multiple large 
pipes of the organ, or to compete with its in-built spatialisation capabilities.  In this 
context, micro sounds rebalance and a new delicacy and tonal diversity can flourish. 

In addition to an enlarged sound, electronic manipulations of the timbre and pitch of 
the flute occur in various parts of the work.  This creates an unusual situation for a 
classical musician.  From Naomi Cumming’s idea of the signification of the 
performer’s presence in the sound, and ‘presence’ in performance as interpreted 
effect – ‘presence is created in the act of interpretive performance itself’ (Cumming 
2000:160) – we can extrapolate that sonic alterations of live electronic settings imply 
a new sound and thus a new performative presence. If a musician is the sound she/
he makes, largely motivated to be the music, and to embody the sound (Coessens, 
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Crispin, Douglas 2009:150), does a displaced sound, a disembodied sound or 
timbrally treated sound displace the performer and alter the performative persona? 
Certainly, from the performer’s perspective, there is a re-orientation in the space, 
both inwards and outwards.  

Reassessments of projection and tone colour occur, responses to the 
dialogues of spatialisation and interaction, as well as the potential for 
instability in the performance space.  A turning in towards the instrument is 
evident, an extended awareness of physicality arises, an intense focus on 
the inside.  Minute shifts of embouchure or breath, throat or fingers and 
new muscular and visceral responses strive to balance with large arm, leg 
or full body movements. Electronics further extend this experience, as the 
player becomes part of an ensemble of sounds in virtual space, merging 
and emerging, opposing and supporting, dominating or yielding (Penny 
2011:190). 

In Symétrie Intégrante a sense of distance from the normal centrality of performance 
occurs with the timbral and pitch alteration, as the “ownership” of the flute sound 
shifts through a seemingly improvised agency that belongs entirely to the 
technologist / composer.  The result is a feeling of removal from core elements of the 
musician’s craft – interpretative, tonal and personal.  

Each performance of this work generated contrastive encounters from both the force 
of the locations themselves and sonic changes through the electronics.  Changed 
conditions effected by moving from the floor of a very large hall (The Melbourne Town 
Hall) to different elevated positions in churches (Neil Street Uniting Church, Ballarat 
and Toorak Uniting Church, Melbourne) were primarily concerned with the acoustic 
environment, the quality of the sound systems and the physical sense of being there. 
Auditory feedback, spatial articulation and the sensations of musical connection 
created shifts in listening, perceptions of temporal flow and interaction. In addition to 
these, the electronic sounds and levels changed throughout the period, with the 
composer frequently exploring and generating new sounds and balances in situ.   
The narrative of the piece appeared to be in a state of flux as reassessments of 
projection and dialogue occurred throughout. 

Ensemble challenges arose as the sounds of both instruments moved away from the 
sources, and blurred in a somewhat distant field.  Standing behind the speakers in 
two venues, and below them in one, created difficulty with the precise instrumental 
writing in the score and co-ordination requirements of the ensemble.  In practice, this 
was largely solved through visual and physical cues from each player, but aural 
distinctness remained out of reach to the performance positions. This context 
engendered further sensations of distance from the hub of performance, rather like 
defying gravity, as core listening and immersive / dialogical elements were 
challenged and re-positioned. Audience members at each performance, on the other 
hand, reported clarity of sounds and performative involvement, indicating a 
pleasurable and intriguing response to this unusual work.

The diagram below indicates some of the layers of performance explored here. The 
outer, middle and inner rims represent the transition from performance spaces, 
objects and instruments through connections and relationships to sensations and 
shifts in perception and response. These thoughts have spring from the midst of 
performance and subsequent reflections.  They describe an unravelling of 
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performative layers induced by electronic techniques and presence pertaining to the 
flautist in Symmetrie Integrante.

location

connectivity

dynamics 
/ sonoritythe shift

performance space
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temporal flow

sensations

organ

    score

electronic 
system
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Appendix 11
Photos of microphones in organ at Toorak
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Appendix 12
Diagrams of performance and speaker layouts 

Symétrie Intégrante at Melbourne Town Hall July 2007
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Symétrie Intégrante at Neil St Uniting Church Ballarat, January 2010
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Eight Panels at Melbourne Town Hall, October 2007
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Toorak workshop and presentation September 2006
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Toorak workshop and presentation May 2010
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Appendix 13
2nd Interview with Hans-Ola Ericsson May3, 2011

Notes  of interview 3 May 2011 between Hans_Ola Ericsson (H-OE) and Andrew 

Blackburn (AB) Skype Interview

  

AB: Four Beasts Amen - In the earlier interview we talked about the relationship of 

the organist and technologist. We did not really get to the technology itself / 

performances. What we did not cover is the actual technology / how you perform with 

technology and the process?

H-OE: Work is for organ and tape - with a six channel output.

There is no score published as when H-OE has performed it, organs of different 

pitches have been used - so if the organ is at 415hz, then the work has to be 

transposed to C# to accommodate. There has also been a performance of the piece 

on a copy of a Schnitke organ where the pitch of the organ has been higher (465hz) 

and then there has been some 'fine tuning' of the tape. For this reason, he is 

reluctant to make the work publicly available through publication. 

 AB: What can you tell me about that?

H-OE: The output setup includes both the tape and organ into the speakers. .More 

recently he incorporates a pair of stereo microphones to amplify the organ sound, 

and then add the taped sounds to that.

I originally started playing the organ (acoustic) with taped sounds and a stereo setup 

at the front of the room.  Then in a second performance added quadraphonic system 

and then six channel with side speakers also. It raised the question of where is the 

best place to hear the work? The technician uses the Ambisonics codec, which 

seems to these performers to be the optimal system.

 AB: How do you go about imagining the sounds?

H-OE:  I only work with organ sounds - recorded close to the mouth of pipes, and 

look for mechanical and micro noises - action etc. EG Flügelhüran - Tape sounds 

were based on the sounds of the case doors of the organ on Aalkmaar being closed.

Processes used commonly include:

 Transposition
 filtering of frequencies or wave forms
 amplification of specific frequencies or harmonics
 cutting up sound events (events/components within a sound) and re-
positioning them to occur in a different order
 reverb 
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Good to have a technician to work with on processing.

I use Nuendo software for processing of sounds.

AB: Is the piece worked live organ and tape/cd sounds? 

H-OE: Yes - See above

AB: Is the work 'performable' with tape in a way that is similar to (for example) 

Maroondah Merzbau (Steve Ingham)?

H-OE: Yes - see above

 AB: Are you working with any of these technologies at present?

H-OE: Working with Studio Acusticum Organ at present - so creating new 

possibilities for the organ in this way. Very beautiful sounds being created by Gerhard 

Woehl (organ builder) in the pipe work. Has also 'invented' a system for controlling 

the wind system/supply to every main bellows in the organ (about 10 of them) making 

it controllable and programmable from the organ console. Type of Sperrventile

There are three main sounds/organ schools of playing that can be identified so far in 

the organ - Bach (North German Baroque werkprinzip), German Romantic, and 

'something else'. The something else is the creation of a new 'school of organ 

playing' 

Woehl is open to having the organ amplified in the room to 'bring the organ to the 

audience' 

"harmonics 'overton' division now being made electronically by Peter Bengtson. The 

concept and intent of this remains, but having so many pipes to be transposable is 

proving difficult to understand. 
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