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Australian composer and pianist Percy Grainger’s (1881–1961) vision of ‘free music’ was
inspired by natural sounds. It represented work resulting from a field of research that
involved Grainger constructing bespoke machines that created music characterized by
continuous pitch without formal rhythm. It also resulted in a number of music scores and
sketches that could be seen as some of the earliest examples of twentieth-century
graphic notation. This paper discusses the facilitation of the interpretation of two of these
scores by the new music ensemble Decibel.1 The paper argues that digital–score–reading
technologies like the one used in this project have the ability to enable a more accurate
live performance of the scored Free Music works than would have been possible during
Grainger’s lifetime.
What is Free Music?
In addition to his career as a concert pianist, composer, and conductor, Grainger spent a
long period of his career experimenting with the idea of a music characterised by tonal
freedom and a different kind of rhythmic form. He claimed to have been pursuing ‘free
music’ since he first heard it in his head as an eleven year old child, overlooking the lake
at Albert Park in Melbourne, and considered it to be his only important contribution to
music.2 The waves on the Albert Park lake stimulated the idea of continuous motion, and
Grainger described his ‘free music’ as a music where "a melody is as free to roam through
tonal space as a painter is free to draw and paint free lines, free curves, create free
shapes."3 This would create a situation where different "tone strands" were not tied to
each other as they are in traditional tonal harmonies, or connected by a rhythmic
framework divided into pulse, thus removing what Grainger referred to as "goosestepping" of pitches and beats.4
1

Decibel is a new music ensemble based in Perth, Western Australia, and established in 2009.1 It is a world
leader in the integration of acoustic and electronic instruments, pioneering digital and mobile score
formats. It has commissioned over fifty new Australian works since its inception, and performed many
historic works by Australian composers. The group comprises six performers who are also computer
programmers, sound engineers, composers, improvisers, and music typesetters. As part of Decibel’s
commitment to revitalising historic Australian compositions, the group undertook to perform Percy
Grainger’s graphically notated Free Music No.1 and Free Music No.2 scores.
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Grainger came to believe that his ‘free music’ ideas were too difficult to be
performed with live musicians, and focused most of his efforts on machines that would
create the music. Excellent examples of recordings of these machines exist, such as those
included in the valuable Artefacts of Australian Experimental Music: 1930–1973 CD
series.5 The only record of a live performance of Free Music No.1 was the première, in
1935, when the work was performed by a string quartet. This was the last of a twelvepart transmission produced by the Australian Broadcasting Commission in Melbourne
entitled "A Common Sense View of All Music."6 There remains no commentary from
Grainger on this performance, and the work was transposed for theremins by the
composer a year later. Free Music No. 2 and Beatless Music, the only other two scored
‘free music’ works, followed in 1937. It is likely that Grainger met Lev Termen, the
inventor of the theremin, soon after the Russian arrived in the USA in 1927, where he
began producing the instrument.7 It has been difficult to ascertain when the theremin
became available in Australia and even though Grainger arranged the work for theremins
in 1936, there is no record of a theremin performance of any of the ‘free music’ pieces
during his lifetime, either in Australia or anywhere else. Whilst bemoaning that "too long
has music been subject to the limitations of the human hand, and subject to the
interfering interpretation of a middle-man: the performer," Grainger also described the
theremin as "the most perfect tonal instrument I know.8 From 1938 onwards, Grainger
scored no other ‘free music’ works, instead dedicating his time to developing (in
conjunction with American physicist Burnett Cross) prototype composing machines to aid
him in the creation of ‘free music.’
Scoring Free Music
The original scores for the Free Music No. 1 and Free Music No. 2 works are lost, but old
Photostat copies remain in the Grainger Museum at the University of Melbourne,
Australia. They feature hand drawings on large format graph paper where the horizontal
axis is used to indicate time, reading from left to right. Pitch is indicated on the vertical
axis, each graph square representing a semitone step with the lowest note being A sharp
below middle C. The scores have two parts—the pitch information at the top, and
additional lines to indicate the dynamic information below. Grainger names the dynamics
"sound strengths," which range across ppp, pp, p mf, f, ff, and fff. The score is read by
following the line as it slides between the semitones, while simultaneously reading the
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dynamics outlined in the lower part of the score. These dynamics are drawn in a similar
fashion to the pitches. Figure 1 shows a copy of pages 1 and 10 of a reproduction of the
first and last pages of the Free Music No. 2 score held in the Grainger Museum.

Figure 1. Page 1 and page 10 of Free Music No. 2, Photostat copies held in the Grainger Museum,
Melbourne (used with permission)

In Free Music No.1, there are twenty-seven numbered, parallel vertical lines
drawn over the graph paper, used to measure tempo. Each number represents one of
fifty beats per minute, as shown in Figure 2, which is sourced from a typeset edition of
Free Music No. 1 published in Jeff Pressing’s book Compositions for Improvisers: An
Australian Perspective.9 Here the tempo is described as "24 lines = mm50," referring to
the subdivision of the graph paper squares of around one inch of measurement per
metronomic beat. Grainger’s original copy of Free Music No. 1 does not indicate a
metronomic measure as such, so it seems Pressing used Free Music No.2 as a guide to the
tempo marking. This could be because the original hand-drawn copy of Free Music No. 2
includes a precise indication on the first page that states: "2 inches = 60 mm (one
second)." This is counted out over 145 divisions, as can be seen in Figure 1. We can only
assume that the copies are made to scale, so one "graph paper box" (defined with bold
lines) equates to one inch. However, using this system of calculation, Free Music No. 2 is
only seventy-five seconds long, and Free Music No.1, is even shorter.
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Figure 2. The first block of Free Music No. 110

In Pressing’s edition of Free Music No. 1, each of the four theremin parts is
indicated with a different kind of line—clean; dashed into large segments; dashed into
smaller segments; and the fourth a mix of small and large dashed segments, as outlined
below. This method of delineation was perhaps a result of the requirement for black and
white printing.

-- -- -- -- -- -- -- -- ------------------ - - ---- - - ----- - The original copy of Free Music No.1 in Grainger’s hand does not have this
differential system; the hand drawn lines are almost all connected. A close examination of
the copies suggests that, due to the different shades of the lines, they may have been in
colour. Grainger has confirmed this in his article “Free Music” of 1938, stating that "each
voice (both on the pitch-staves and on the song-strength staves) is written in its own
specially coloured ink."11 This in itself was indeed a forward-thinking development in
music notation at the time, as music notation had been limited to black and white largely
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as a result of the costs of publishing in colour, a luxury not available to Pressing’s
edition.12
Whilst Grainger’s scores are made on individual pages of graph paper, it is clear
that they are meant to be joined together in order to preserve the continuum of sound he
sought. The score for Free Music No. 1 is spread over five blocks on three pages in the
Pressing edition, making a coordinated performance very difficult to enact. A joined–up
image of the original Grainger papers can be found on the theremin web site, with credit
given to Bardic Editions, Grainger’s publisher.13 The copy of Free Music No.1 in the
Grainger Museum shows the individual copies joined together with the "Free Music
Legend"—the text description of ‘free music’ by Grainger pinned beside them, as shown
in Figure 3.

Figure 3. Free Music No. 1, as it is found in the Grainger Museum. Note the Free Music Legend on the upper
right hand corner. Image courtesy of the Grainger Museum, with permission.

Reading Grainger’s ‘Free Music’ Scores
Whilst the performance of sustained gliding notes is difficult on most instruments,
including the theremin, the inaccuracy of live performance that Grainger referred to
could also be attributed to the lack of a coordinated approach to reading the score. It
would have been very difficult for six performers of any instrument to coordinate
Grainger’s precise instructions whilst reading the individual pages of a paper score. One
approach might have been some kind of coordination by the players using clocks; this
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would have been the only way possible to coordinate a score of this kind at the time.
However, this would have added a pulse to the reading that is unlikely to have been
desirable to the composer.
Grainger had been investigating the idea of continuity in music on other levels.
He had developed an automated page-turner, one of which resides in the Grainger
Museum. This device was designed to be used on the piano, where a foot pedal would set
in motion pages that Grainger had printed onto a long scroll. There is a possibility this
may have been used for the performance of the scored "free music" works, but there is
no evidence to demonstrate this.
To overcome the challenges of reading and coordinating a performance of the
score, Decibel began by creating a video version whereby the score image would pass a
vertical line on the computer screen at the speed specified. In this way, the performers
could coordinate their parts with a high level of precision. This method was developed for
Free Music No.1, using scanned copies of the edition in Pressing’s book, joined using an
image manipulation program on the computer and shown in Figure 4. A grid on the left of
the moving image, originally reproduced from the Pressing edition of the score, provided
a direct correlation of pitch and dynamics as the lines on the image of the score scrolled
past. The long lines of the score could therefore be read at a vertical line that features the
list of pitches and dynamics (at Figure 5), enabling greater accuracy by the performers.
This also meant that the grid could be removed completely, as it was no longer required.
The video player was prototyped using the computer program MaxMSP. This had the
added benefit of enabling the networking of individual computers, and of changing the
speed for rehearsal purposes. As the score travels quite fast, being able to slow down the
rate of the score was useful in rehearsal.

Figure 4. The Pressing edition of Free Music No. 1 scanned and joined, with colour tracing overlaid

To facilitate the reading of the individual parts, each part was traced in a different
colour, as in the original score. This made the score easier to read than Pressing’s dashed
black lines. Free Music No. 2 was approached in a similar way. It was first mapped onto a
graph with the left hand vertical axis indicating pitch and dynamics. A later version by
Decibel featured a "notated" playhead in which the pitch and dynamic scale was moved
into the frame slightly, and the graph was removed, as can be seen in Figure 5.
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Figure 5. Decibel tracing of Free Music No. 2 with graph on the left, and without on the right. Note the pitch
scale to the left. Each line is a different colour, matching the top pitch line with the lower (dashed) line. The
reader may choose to see all parts, as demonstrated here, or just his/her own part.

At first the Decibel players read the score from a projected image. The image,
however, can easily distract the audience from the music because the score can become
more of a focus than the music being performed. For the players, too, this method was
problematic because of the difficulty of reading from a projected score without showing
the performers' backs to the audience. Subsequently the players read the score from
multiple, networked tablet computers, using a score reading application (app) developed
by Decibel (the "Decibel ScorePlayer").14 This method, in which each of the tablets is
connected to a network using functionality built into the app, enables a number of tablets
to be synchronised and individual parts to be shown to each performer.
Performing ‘Free Music’
Once a readable score was finalised, Decibel was able to perform the work easily and
accurately. Grainger preferred both Free Music No. 1 and Free Music No. 2 to be
14
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downloadable from Apple’s iTunes worldwide. Agreements that will enable the publication of Free Music
No. 1 and Free Music No. 2 in the ScorePlayer are underway. This could lead to the pieces being bundled
with the player, in their own stand-alone app, or available individually, providing an international
publishing mechanism.

146

performed on the theremin, an electronic instrument characterized by a pure electronic
sine tone altered by hand movements in relation to two antennae. One antenna enabled
pitch variation (getting closer makes the pitch go higher); the other antenna was for
dynamic variations (getting closer to this antenna makes the dynamic louder), the two
parameters notated in Grainger’s scores. It has no bow changes or breath requirements
that could puncture the free long lines Grainger was seeking.
In keeping with Decibel’s intention to contemporise historic electronic works, the
work was originally performed on iPhones, using the Thereminator application, one of
many apps imitating the theremin which can be purchased from the iTunes store. After
testing several different apps, this application was chosen for three different reasons; it
had the most realistic theremin sound of all the apps available; it had a clear, easy–to–use
interface allowing easy identification of different pitches by note name or frequency; and
it used the accelerometer built into the current model iPhone at that time (the iPhone 3).
This meant that a tilt on the horizontal axis of the phone changes the dynamic louder and
softer, and a tilt of the vertical axis of the phone creates a smooth transition between
pitches. The iPhones sent audio to a mixer using a mini jack cable from the iPhones audio
out jack. This enabled the volume to be amplified for performance in a sizeable hall. A
screenshot of the app’s interface is shown at Figure 6.

Figure 6. A screen shot of the Thereminator iPhone application

Performing the two ‘free music’ works on the iPhone and iPad theremin apps has
similarities with a genuine theremin performance. The theremin app uses the internal
accelerometer to respond to movement, retaining the necessity for performative gesture,
even if they are not exactly the same gestures—which is an important and unique quality
of the theremin as an electronic instrument. The sound quality is very similar to an early
theremin, though of course not identical, and anyone, without even being able to read
music, can learn how to play the piece from the score as presented by Decibel.
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Decibel Performances of Grainger's Free Music No. 1 and Free Music No. 2
The première of Decibel’s performance of Free Music No. 1 took place at the CreateWorld
Conference at Griffith University in Brisbane, Australia in December 2010; the work was
also performed at the Australasian Musicological Society Conference in Dunedin, New
Zealand that same year. It was then toured as part of a larger program to Denmark,
Northcliffe, Albany, and Nannnup in the south-west of Western Australia in October 2011.
An excerpt of a performance of the Free Music No. 1 at the Albany Performing Arts Centre
with iPhone Theremins can be seen in the film No Encore,15 and a screen shot is at Figure
7.

Figure 7. A film still of Decibel performing Free Music No. 1 in the film No Encore

Free Music No. 1 was again performed in three cities in Germany as part of the
German Radio SWR new music series in December 2011, in the cities of Biberach and
Rottenberg, curated by the late Armin Koehler. These concerts were recorded and
broadcast later on SWR radio four. Free Music No. 1 was also performed at an
independent Decibel concert at WABE, in Berlin, in that same month during the tour. For
these European concerts, Decibel used the Theremin Vox app on iPad Theremins, as they
produced a louder volume, and so can be used without amplification. Whilst the volume
is still low, it creates a haunting and subtle effect in the concert environment, and is a
closer representation of the Theremin as a stand-alone instrument: that is, producing its
own sound from its own sound, as it was originally. The iPhones and iPads also provided a
convenient, portable alternative to actual Theremins on tour.
The first performance of Free Music No. 2 by Decibel took place at the opening of
the Drawn From Sound exhibition at the Spectrum Project Space on campus at Edith
Cowan University in Mt Lawley, Western Australia in April 2013, using the same
15
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approaches used to create the score of and perform Free Music No.1. The performance
was later repeated at the ABC Studio 620 in Perth, for the "New Waves" podcast series on
ABC Classic FM.16 The Drawn From Sound exhibition, curated by Cat Hope, featured
enlarged digital prints of the Free Music No.2 copies in the Grainger Museum, amongst a
selection of more recent Australian graphic scores. This exhibition was repeated in the
ground floor of the Australia Council for the Arts in Sydney, from August to November
2014; the exhibition and its associated programs won the APRA|AMC Award for
Excellence in Experimental music in the Australian Art Music Awards that same year. The
composite score for Free Music No.2, drawn over with coloured lines, appears alongside a
reproduction of the first page of Free Music No. 2 in the catalogue from exhibition, with
permission from the Grainger Estate and Bardic Editions, and is shown here in Figure 10.

Figure 10. Drawing lines over an excerpt of the original score of Free Music No. 2 joined together

Other Performances
Information about other theremin performances of ‘free music’ compositions is difficult
to find. A number of performances inspired by the idea of ‘free music’ have been created.
These include works created by Stuart Favilla and Joanne Cannon in their Bent Leather
Band project, Ros Bandt and Johannes S. Sistermann's telematics performance A Global
Garden for Percy in 1997, and works by Warren Burt and Jon Rose amongst others. There
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are very few performances of the scored pieces themselves. Russian thereminist Lydia
Kavina claims the first live performance of Free Music No. 1 on multiple theremins in New
York in 1997,17 which predates Ros Bandt’s claim for the world première assisted by Jon
Drummond in 1998 at the "Beaming the Theremin" event during the Electric Eye Festival
in the Percy Grainger Museum in Melbourne.18 In the latter example, sound artist Jon
Drummond overcame the challenges of reading the score by modelling the scores in
software to learn how to play them on the theremin.19 A number of computer or
synthesiser renditions of the ‘free music’ scores exist. These include Les Craythorn’s
performance of Free Music No.1 on a Synthi 100 synthesiser at the University of
Melbourne in 197620 and renditions of Free Music No. 1 and Free Music No. 2 by Barry
Conyngham using the Music V synthesis software, and released on Move Record’s Full
Spectrum compilation.21 Of these, Conyngham’s is the least successful because a
semitone stepping can be clearly heard in the rendition, something Grainger aimed to
avoid, calling it "absurd goose-stepping."22

Figure 8. Lydia Kavina in front of the projection of her annotated score for Free Music No. 1
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Kavina has contributed the only published recordings of the ‘free music’ works on
the theremin, including Beatless Music. Free Music No.1 appeared on the New York
record label Mode in 1999, and Free Music No.1, No.2 and Beatless Music on another
Mode album in 2008.23 Free Music No. 1 runs for one minute and twenty two seconds,
and Free Music 2 for one minute and twenty one seconds, running considerably shorter
than the Decibel performances (taking two and six minutes respectively). Yet neither the
Decibel performances nor Kavina’s match the exact length indicated on the score. It is
difficult to fathom how these timings were reached. Kavina presented a video during the
performance of the works, stating: "A successful performance became possible when it
was conducted by a video, where the score was running through a vertical line that
showed the point to play at each real moment."24 Ros Bandt’s recording of Free Music
No.2 is available online, and comes in at an energetic thirty five seconds.25
Conclusion
The adaption of Grainger's scores to the Decibel ScorePlayer made these two ‘free music’
works performable in a way that has not been possible to date, facilitating the
performers' ability to create the "tonal glides and curves" which Grainger sought. 26
Whether performed on the theremins of Grainger’s time, or on the more portable
contemporary versions, the work can now be realised to Grainger’s specifications in live
performance. Whilst the works still require rehearsal and an astute musical ear, the
chance of an accurate performance is much more likely using the Decibel ScorePlayer
version of the score. It is likely that Grainger was frustrated by his only attempt to have
his scored ‘free music’ work performed, leading him to focus on composing machines to
realise his ‘free music’ ideal. However, contemporary technology has enabled new ways
of presenting the score that provide a more accurate reading, providing the "machine" in
a way he may not have envisaged. The preparation of the score materials to be read by
Decibel ScorePlayer has capitalised on this technology to provide a unique and easy way
to read the pieces, leading to the kind of accurate performance Grainger would have
hoped for. The potential for international publication could also see these works getting
the recognition they deserve from a wider audience. Thomas Lewis, in his important book
Source Guide to the Music of Percy Grainger, writes: "Embodied in the concept of Free
Music is "non-harmony"—totally independent voices creating an immensely complex
23
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polyphonic web of sound that was, for Grainger's time, too intricate for human
performance."27 Perhaps our time, now, is the right time.
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