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ABSTRACT

Why is a seeminglymundaneissue such as airline baggage
allowanceof greatsignificancein regardsto the performance
practice of electronic music? This paper discusseshow a
performancepracticehas evolved that seeksto questionthe
binary and corporatedigital world. New 'instruments'and
approachesave emergedthat explore 'dirty electronics'and
'punktronics’: DIY electronic instrumentsmade from junk.
Theseinstrumentsarenotinstrumentsn the traditional sense,
defined by physical dimensionsor by a set number of
parametersbut modularsystems constantlyevolving, never
complete,infinitely variable and designedto be portable. A
combination of lo- and hi-fi, analogue and digital,
synchronousand asynchronouslevicesoffer new modes of
expression.The developmentof these new interfaces for
musicalexpressiorrun side-by-sidewith an emergingpost-
digital aesthetic.

Keywords
Post-digital, modular, dirty electronics, bastardisation,
punktronics, portability, DIY, eBay, performance, live
electronics.

1. INTRODUCTION

The scopeof this paperis to look at the artistic, cultural and
socialimpactof new interfacesfor musicalexpressionin the
field of live electronics.Theterm live electronicsis usedhere
to define a performancepracticeof electronic music that can
looselydescribedisexperimentalpften improvisedand of an
interactivenature.The economicsof live electronicsare also
consideredlt is safeto say that budgetsfor mostconcertsin

this field are relatively small and that the venuesfor such
performancesare also small. These concets are run and
promoted by dedicated enthusiasts. Growing global
communitiesalongwith internationalnetworks, performance
venues and festivals, present new challenges and
consideration$or instrumentdesign.

2. FROM ON-LINE TO OFF-LINE

In aworld wherethereis an ever-increasingniniaturisationof
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technologywhy are so many musiciansworking in the broad
field of live electronicshavingto consideithe weight and size
of their performanceset-ups?in some respects,nternational
travel has never beenessier with frequentand relative cheap
flights from continent to continent. Passengerair traffic

continuedo grow. Therewasa 6.5%rise in 2005 comparedo

the previousyear[1]. Theneedto travelhasin partbeendue to

the developmentof global netwoks and new communities
created by the Internet. The ideas expressedby radical
publicationssuchasMondo2000[2] on virtual reality - cruise
the datascaperide the electronicrange, vacation in virtual

reality - haveonly been part of the consequencef the digital

age.Converselythe Internet,despiteits virtual natureand the
potential for hidden and false identities, has physically
broughtpeopletogether As NicholasNegropont€g3] statesin

his seminaltext Being Digital, the Internetis "all abou people
not places."Neverthelessin many casesit is inevitable that
throughthe powerof communicatiortherewill bethe desireto

meetin a'real'place. For example there are currentblogs that
arealsoinitiating blogwalks[4] with "face-to-face"meetings
and where"minds can meet and inspire each other in direct
conversation."Musicians working in specialisedareas of

music have benefitedgreatly from the Internet.In the case of

live electronics,an internationalcircuit has developedwith

musicianstravelling on regularbasisto perform in different
venues.This has becomethe norm rather than the exception.
To quoteNegropontd3] once more: "The global natureof the
digital world will increasingly erode former and smaller
demarcations.The corcept of a travelling musicianis by no

meansnew, but it is the distanceand means,air travel, and
whatis beingcarriedthatarerelevantto this paper.

3. TRAVELLING LIGHT

In adigital age the prospectof travelling light for a musician
has become a reality. The laptop has revolutionised the
performanceof electronicmusic alongwith object orientated
programmingenvironmentssuch as Max/MSP [5]. With the
additionof a MIDI controllerand an optional audio interface,
the musician'sinstrument’iis complete. This 'instument'has
becomeanacceptedtandardandis ubiquitousthroughoutthe
globe.Whereassuchapproacheto live electronicshave many
possibilitiesand offer practical advantagesmany musicians
havebegunto look beyondthe digital legacy.

4. BASTARDISATION AND THE POST-
DIGITAL

The interestin what could be loosely describedas 'digital
music'is beginningto wane.Bob Ostertag'q6] article "Why
ComputerMusic Sucks"is a polemic againsta digital music
practice. Negroponte[7] too in Beyond Digital highlights



changingattitudestowardsthe digital: "... the technology,is

alreadybeginningto betakenfor granted,and its connotation
will becometomorrow'scommercialand cultural compostfor

newideas."Theterm post-digitalis becomingincreasingused,
although there is still relatively little in print on the
definition of the term in relation to music or sound. Kim

Cascone[8] in "The Aesthetics of Failure: 'Post-Digital’
Tendencies in Contemporary Computer Music" has
undoubtedlybegunthe lengthy processwherby there will be

many subsequentiscussionson the definition of the term

post-digital.The notion of ‘failure'is centralto Cascone'$8]

argumentin outlining a post-digitalaesthetic”... it is from

the 'failure' of digital technology that this new work has
emerged:glitches, bugs, application errors, system crashes,
clipping, aliasing,distortion,quantizatiomoise,and even the
noise floor of computer sound cards are the raw materials
composerseekto incorporateinto their music." What would

seem more central to a post-digital aesthetic is the
bastardisatiorof technology.This certainly goesbeyondthe
digital (this will be discussedin more detail later).

Bastardisationmpliesforcing a systemin to a statein which

it wasnever intended,or appopriating somethingfor a use
otherthanwhat it wasinitially designedor. For example,in

analogueerms,this mayinvolve circuit bendingor hackinga
sound generatingdevice, or forcing a circuit to oscillate
througha feedbackioop. The processof bastardisations as
muchaboutsuccesssit is failure, wherethe musicianis able
to find alatent'music'inside the technology.Cascone'paper
is moreaboutdefining the musicalgenre of glitch. The glitch

as a digital artifact would seemto purport a purer, more
uniquely digital aesthetic,with its own distinctive voice -

someform of higherexpressiorof digital music.

5. ONES, ZEROES AND CONTINUUMS

In The Postdigital Membrane: Imagination, Technologyand
Desire Robert Pepperelland Michael Punt[9] question the
logical statesof 'yes'and 'no’ of a digital world. They argue
that human experienceis all about a continuum between
different states:"... identifiable parts are not reduced to
oppositionsand analysedas dialectical constellationsbut
considerediscontinuouswith eachother.” They also suggest
that: "For the anthropologicalnotion of the 'binary' to be
compatiblewith the computationahotion of ‘binary’the two
termsmustbe exclusive.'l' or '0' canonly be '1' or '0' - there
canbeno ambiguty or irrationality." A frustrationwith logic
andadesirefor the irrational,arekey issuesconcerninga post-
digital aestheticlt is not surprisingthat many musiciansare
fascinatedvith the analogueén its variousguisesfrom virtual
software syntlesisersto ‘antique'hardware equipment. This
would appeamot just acaseof nostalgiaor retro, but an active
stanceto expandthe range of musical expressioncurrently
offered by the use of digital technology.The musician has
returnedto the analoguewith rigour. It is not a questionof
discarding the digital, but having greater choice. Peter
Lunenfeld[10] presentghe idea of the analogueand digital
representingthe 'curved' and the ‘crisp' respectively: "We
have,in fact, cometo expecta certain crispnessfrom digital
media precisely becauseof this stepping, leading some to
categorizehe analogassomehownatural,lesspolarized,more
curved." Analogue and digital systems also present
asynchronouand synchronousvaysof thinking anddoing. A
digital systemwill always be asynchronous:an analogue
sourceis convertednto a binary code, possiblyanalysedand
modified in someway, then convertedback to the analogue.

Many digital tools for the creationof music are designedto

behavein a pseudosyrchronousway giving the illusion of

workingin real-time.This is beingblind to the real potential
of digital technology. It is also not to say that an

asynchronousvay of working is any betteror worsethanthe
synchronous.There are some benefits musicdly by being
asynchronous.For example, the written score allows a
composero work with soundin a more formal way. In the
post-digital, the asynchronousand the synchronouscan be

themselve$ll]. This new musicalcrossbreedwheredifferent
modesof thought and result practicesco-exist side-by-side,
offers greaterscopefor musicalexpression.

6. MODULARITY AND OBJECTS

Nic Collins [12], in his introductionto a Leonardo Music
Journaleditionon David Tudor remarks? The introduction of

the microcomputerand MIDI at the start of the 1980s
prompted many musiciansto swap the solderingiron for

software and increasingly affordable commercial music
synthesizers"However, currenttrendsin circuiting bending
and hardware hacking (these will be discussedlater) have
helpedrekindle an interestin the work of David Tudor, and
musicians are returning to their soldering irons. Tudor,

arguablyaheadof histime, developedn approachthat would

seemto have obviouslinks with currently emerging post-
digital aestheti. Again, it is not just a caseof Tudor working

in the analoguedomain. In an interview with Joel Chadabe,
Tudor [13] highlights his interestin DIY electronics and
'small instruments'due to their flexibility, portability, and
cost.This wasin additionto theseinstrumentsproviding him

with the soundhe wantedto hear.Tudor alsosoughtto explore
the sonic and musical potentialof a circuit, whetherthis was
from a discardedelectronicapplianceor a circuit made from

scratch. Tudor developed an appro&h that explored
‘composinginside electronics(this wasalsothe name given
to one of Tudor'sensembles)\Whatis of greatersignificanceis

that Tudor combinedthesesmall devicesto make-uplarger
modularperformancesnvironments.

With the advancementf digital technology,Tudor'smodular
approachtowardsworking in the field of live electronicshas
not beensupplantedOn the contrary,software developments
such as Max/MSP [5] and its variant PD [14] have helped
reinforce an analoguemodel that is modular. The object in
Max/MSP is synonymouswith the module: the user patches
components together to construct an '‘instrument' In
Understanding Media: The Extensionsof Man, Marshall
McLuhan[15] stateghatthe contentof a new mediumis often
that of the replacedold medium. A post-digital aesthetic
obviously carries with it a digital mind. As Negroponte[3]
arguesbeingdigital is all aboutdoing: "Don't Dissecta Frog,
Build One".In adigital world nothing is ever finished. The
Internetpresentslynamc texts that can be constantlyaltered,
operatingsystemsand software are constantly upgradeable,
and computers themselves comprise of interchangeable
modules.Doing is easy.In the virtual world when mistakes
happenthere is always the undo key. It stand to reason,
therefore that this spirit of 'doing' is shapinga post-digital
practice. Hack, build, modularise, re-configure, upgrade,
discard- thesetechniquesand ways of thinking have spread
acrossdifferent domainsto suggesta new form of musical
instrument.



7. DIRTY ELECTRONICS AND LIVELY
INSTRUMENTS

"... miniaturisatiorhaschangedour experienceof mechanism
... Our bestmachinesare madeof sunshinethey areall light

and clean becausethey are nothing but signals, electro-
magnetiovaves,asectionof a spectrum.'[16] Our new digital

technologyis indeedclean, bright and weightless.It is also
elliptical, intangible and sterile. To quote Nic Collins [12]

again: "The electronicfuture, as envisionedfor the past80

years or so, has usually taken one of two forms: the
streamlined,antiseptic,utopian vision in which technology
allows us ever more control (the iPod future) and the messy,
chaotic,dystopianvision in which electronicsmultiply and
decay,leavingus attheirmercy... ". In termsof the appeaance
of the home computer, we have moved from beige plastic
casing to silver finishes and minimalist design looks.
Although there may be some novel software, and ways of

personalisingcomputersettings, for example, by having a
backgroundimage of your skiing holiday or pet, these
machinesare facelessand characterlesslt is natural that a
musicianhas a uniquerelationshipwith the instrumentwith

which they work, and that these instrumentsassumegreat
importance In the courseof history, there has been nearly as
much written about musical instrumentsas there has been
aboutmusic. In a post-digital age electronicinstrumentsare
'lively' instrumentswith characterand uniquevoices.This is

due to the 'doing' in the post-digital where self-made
instrumentgake on personalitiesTheselively instrumentsare
exemplifiedby the instrumentsof ReedGhazala[17, 18] with

their futuristic namesand imaginative appearancethe infra-

instrumentsof Phil Archer [19], the analoguecast-offs of

Merzbow[20], Tom Bugs'Bits and Bobs Modular [21] and the
modifiedtoysof Brian Duffy [22]. This is only a snapshobf

instrumentsand interfacesthat are being usedthat reflect a
much broadercurrenttrendtowardsthe post-digital.

There would appear a backlash or readion against the
corporate hi-tech multi-nationals. The post-digital is

characterisedby a desireto subvertand challenge,what has
becomein many quartersanacceptancef a digital hegemony.
The influencesof cyberpunkand post-cyberpunkseemto be

spilling-overin to music;or perhapgust the essencef punk
is re-emergingvithin certainmusiccircles.A developmentnd
interestin what could be describedas 'dirty electronics'has
taken root. These are electronic instruments and working

methodghataredirectly opposedo thoseof a massproduced
digital culture and may include some of the following

characteristics:designer trash (deliberately made to look

beaten-upr broken),ugly, cheap heavy,hand-madedesigned
to be handledor to comein contct with the body, ready-
mades, hacked,bent, fedback and kitsch. The battered and
bubble gum glued instrumentsof John Olson and Nathan
Young from the group Wolf Eyes[23], or the bow-stabinfra-

violin of Phil Archer [19] are but two examplesof this
development.This practice could be further defined as
‘punktronics’'.

Theelectroniccircuitsfor the instrumentsdiscussedaboveare
oftencrudeand built by modifying existing soundgenerating
devicesor by constructingcircuits with stripboardor dead

bugging! Theseinstrumentsarealso a result of a profligate
attitudetowardstechnologythatis prevalentn the West. This
pointis well put by Norbert Méslang[24] in his article "How
DoesaBicycle Light Soun®: CrackedEverydayElectronics":
"For the lag 20 years,varioussmallelectronictools have been
massproducedand thrown ontothe market...just waiting to be
cracked! This is the wreckageof Western civilization, as it

were, and the musicianis the ethnologistwho collects and
cracksthis wreckage"

The re-assemblagef this 'wreckage'has become a fixation

mainly due to global accessto jumble and junk through the
Internetand companiessuchas eBay [25]. Accessto the most
obscure electronic componentor musical artifact is now

possibleas obsolee technologyis soughton-line with the
intention of appropriatingit for a newuse. The full affect of

eBay on musical culture is still being felt. An incredible
amount of information has spread very quickly amongst
musiciangdueto the sheeramountof informationavailableon

audioequipmentind musicalinstrumentsilt is not a question
thesedaysof getting hold of something but ratherwhat is to

be donewith it. Thereis a kind of scavengingmentality where
the whole courseof recentmusic history can be picked over
and elementsextractedto build a new musical vision of the
future. Thepickingsarerich.

8. DISEMBODY - RE-EMBODY

'Physically'reconnectingo an instrumentor interface would
seempart of a post-digitalaestheticThis may not necessarily
meanplaying an instrumentin a 'traditional’'way. The bio art
of EduardoKac, wheretechnologymay penetratethe skin, for
examplea microchipis implantedin Kac'sanklein his piece
Time Capsule demonstrates how the physical and
technologicatanco-exstin aradicalhybrid [26]. Thework of
Stelarcand Orlanhasalsoexploredthe interfacebetweenflesh
and electronics.The conceptof body contactsexpressedy
ReedGhazalaalso re-embodieghe performerin a very direct
and tangible way in regardsto a musical interface.A body
contactis where the human body, being able to conduct
electricity, becomesphysically part of an electronic circuit.
Ghazala [17] termed this way of working as BEAsape:
"BEAsape is an acronym for BioElectronicAudiosapian.
Instrument/animal mutant or hybrid, both musically and
zoologically the BEAsapepushesboundaries".Ghazala[17]
alsowrites: "l felt that a new, albeit temporary,creaturewas
createdwhenamusicianplayedabody-contactinstrument- in
this momentwhen the electricity of both bodiesintertwines,
the sameessentiaklectricity that if interruptedwould cause
eachbody to die. | waschangedand the circuit was changed,
and| hadtroubledecidingwhereeachof us beganand ended.|
simply concludedthat we were somethingnew, and we were
one." Theideaof usingthe humanbody to conductelectricity
for artistic purposesin not new. As early as 1744, Georg
Mathias Bose createdthe 'salon' performance piece Venus
Electrificata(alsoknownasthe Electric Kiss) [27].

For some performers,there is something appealing about
physical exertion in creating a sound or playing an
instrumentMicro-gesturesuitablefor manydigital interfaces
only allow for a fraction of the gesturerange of the human

! Dead bugging involves gluing electronic componentson
their back (resemblingdead bugs),and then connectingthe
componentdy rappingthe 'legs'together.



body.Theinterfacein the post-digitalprovides'somethingto

hold on to': larger knobsor controls (the bigger the better),
heavymetal body contacts,and connectivity through cables
and wires? Masami Akita (Merzbow) [20], refers to

'noisehands'in an interview with Arthur Potter: "Most
Japanes@oiseartistsnever use computersor very high-tech
equipmentWetendto be very low-techand analogueso our
actionsshow the effects of expandedchoisehandsmuscles...

the body'smovement."Ergonomicsand biological condition
haveagainbecomecentralto the idea of musicalinterface.

This tiesbackin with the ideapresenteaarlierin this paperof
lively instrumentsandin somerespectsgcultural referencego
machinesof a bygoneera.Erkki Huhtamo[29] has presented
the idea of "familiar aliens", where machinesthat have been
portrayedand personalisedn the media and everyday life
have becomepart of our cultural tradition. So, the use of a
large Bakelite knob, for example,as part of an interfacefor a
musicalinstrument,aside of the ergonomics,is loadedwith
culturalreferencesln the post-digital,the significance,or our
relationship towards this interface (the Bakelite knob), is
differentin relation to its original context. The post-digital
musicianseekdo find the newin the old.

As we alsomove into a wireless age, the wire and the cable
have not been eradicated.They have become symbols of
connectivity, the analogueand the physical.Ron Kuivila [30]
describesthe set-up of Tudor's Toneburstas a "salad" of
cablesTheindeterminacyof the feedbackoopin Tonebursis
influenced by the minutestdetail, including wire and cable
lengthsandtheir configuration.Herethe interfaceis extended
beyondthe self-containedsound generatingmodule to the
wiresand cables. Thewires and cablesbecomean integral part
of theinstrument.

9. EXCESS BAGGAGE

Thereis asynergybetweendevelopinga post-digitalaesthetic
in musicandthe needto performand communicaten a global
scale. The modular approachtowards creating new musical
interfacesdiscussedin this paper offers a convenientand
practical solution to transportation.As already mentioned,
David Tudor consideredhe benefitsof small modulardevices,
and some examplescan be found where issuesof portability
influencedhis performanceset-up.In an interview with Joel
Chadabe,Tudor [13] in discussionon the piece Untitled
commentsThe number'60' came about becausethere were
sixty componenténvolved,and| wasnot aboutto travel with
sixty components$o createthe sourcematerial,so | recordedit
andthensubjectedt to the feedbackoop which wasundermy
control,and that wasone of my mostenjoyableexperiences.”
This demonstratethat Tudor hadto think very carefully about
his performanceset-up as well as its transportation.The
following quote from Lowell Cross [31], whom Tudor
collaboratedwith on many occasions provides enlightening
information on some of the problems Tudor faced when
transportinchis equipmentin 1973.The five bagsCross[31]
refersto containedTudors "electronicgadgetryand cables™:
"Whenthe time camefor David Tudor to leave,| wasdreading
the prospecbf helpinghim to carry his heavyfootlocker-style
casesand otherbaggageup the basemenstairsso that | could

2 This is notthe samedefinition of "somethingto hold on to"
givenby Leigh Landy [28] that refersto a musicalparameter
or reference.

take him and his belongingsto the Cedar Rapids Airport, a
half-hourdrive from lowa City. Howeverhe announcedhat he
wasdepartingnotfrom CedarRapids but from the Des Moines
Airport, 120miles200km to the west.David Tudor wasnot by

dispositionanearly riser,andwhenNoraand| heard his travel
plans,hewasrunningprecipitouslylate to catchaflight out of

DesMoines.Wehastilyloadedthe carand took Karenwith us.
We arrivedin time for his flight, fortunately,and | beganthe
choreof unloadinghis cassasDavid Tudor engaged skycap.
Themanwastakenabackby whathe saw,and he waseven more
takenabackwhen he beganto lift the first caseonto his cart.
We left David Tudor with that bewildered man and took a
leisurelydrive backto lowaCity."

Tudor hadamajor influenceon the groupof composersknown
asthe SonicArts Union (RobertAshley,David Behrman,Alvin
Lucier, Gordon Mumma) who also adopteda DIY modular
approactto live electronicsRobertAshely[32] remarkedthat:
"A SonicArts Union concertwasaboutl,000milesof wire and
all theselittle boxes that plugged into each other". The
economicsof organisingand performing concerts,of which
transportationof the equipmentmust have been an issue,
resultedin Robert Ashley taking the radical stanceto stop
performingand composing.

To summarisesome points already discussedlt is arguably
notenoughthesedaysjustto be a digital musician.The post-
digital musician'sperformanceset-up is made up of many
modulesThesemodulescan be any soundgeneratingdevices
albeit digital, analogueor even amplified acoustic sound
objects. The modular environment may also include a
computer. Due to electronic forms of communication, the
musicianseeksto connectand perform with other musicians
that are spread across the globe. Travelling remains a
preoccupatiofior musiciansn apost-digitalage.

Air transport in general is a fundamental problem for

musiciangyiventhat there are weight and size restrictionsfor

baggageKaffe Matthews[33] in an acaount of her concertin

Bolognain 2001 announces!'watch out, BOLOGNA (Forli)

airportis 70 km awayfrom Bolognaand Ryan Air only allow
15kg[of] luggage."Thecurrenteconomictrendsof the airline
industry suggestthere could be some serious financial
implications for musicians travelling with the type of

performanceset-up discussedin this paper. As Toshimaru
Nakamurgpoints-outthe baggageallowancepresentlyoffered
by many airline companiesis also as much that can be
physically carried by one per®on [Nakamura, personal
communicatioh It is notjustthe flight, but alsotransporting
the equipmentin generalthat is an issue. This idea will be
discussedn more detail later. Neverthelesssome musicians
tend to pushthe restrictionsof baggageallowancesto the
limit, crammingevery nock and crannyof their luggagewith

equipment.Some facts and forecastsregardingair transport
andexcesdaggagédollow.

The International Air Transport Association (IATA) - the
governingbody of internationakir transport reportedthat in
2005the air transportindustry lost six billion pounds.This
was mainly due to the rise in crude oil prices that rose by
approximatelya third from the previous year. Furthermore,
fuel bills in the industry have doubledsince 2003 and the
industry has made a financial loss consistentlysince 2001.
Thesestatisticshave forced the IATA to comeup with a Fuel
Action Campaigr{1]. Reductionof fuel consumptionwhich is
connectedo the weight of the aircraft, is the main priority of



the campaign. The rise in the cost of fuel is gradually
beginning to reach the customerin the form of baggage
restrictions and surchargesIn 2004 British Airways [34]

introducedafuel surchargeo its customerghathas continued
to rise. Some airline companieshave reducedthe on-board
provisionsfor passengersthis includesin-flight magazines
andfood anddrink. In January2006, Ryanair[35] announced
achargefor handlingbaggageThe pay for what you have/use
approachadoptedby many budgetairlines, such as easyJet,
will undoubtedlyin the futurebe appliedto baggageThe cost
of a flight will dependon the number of kilograms to be

transported.

If the costof excesshaggagencreasesr the weight and size
allowancefor baggagedecreasesthere will be an impact on
musicalinterfacesthat are currently usedfor live electronic
performances.This in turn will indirectly affect which
musicianscan travel and the type of musicthatis performed.
This might seem an exaggeratedpoint, but these pracical
issuesalso are key in shaping broader musical aesthetics.
Changes in excess baggage rules will have -cultural
repercussions.

10. DO NOT REMOVE COVER FOR RISK
OF ELECTRIC SHOCK

Dueto the necessityto travel light, 'scavengedhardwareand
electronic sound generating devices have taken on a

deconstructetbok. Thehousingor casingof thesedevicesis

the first thing to go to reduceweight, leaving componentsand
wires exposedwithin an exoskeletaframe.Function prevails
over form. Redeployed hardware is customised and re-

constructedin aluminum and fiberglass enclosures. The

appearanceof these interfacesresemblesfor example, the

architecturalwork of Richard Rogers [36]. Rogers, whilst

discussinghe Lloyds Building, London, states:"Whereasthe

frame of the building has a long life expectancythe servant
areasfilled with mechanicabquipmentave a relatively short
life, especiallyin this energy-critical period. The servant
equipment,mechanicalservices, lifts, toilets, kitchens, fire

stairs,andlobbies,sit looselyin the tower framework, easily
accessiblefor maintenanceand replaceablein the case of

obsolescence.'The modular system of electronic devices
discussedhere, part exposed, part insulated, takes on a

futuristic look. Thereis an analogy to the body and its outer
surface, the skin, being removed revealing the
‘cyborg/androidinside:for examplethesetypesof imagesare
commonin popularsciencefiction films suchas Terminator2

[37]. Such practice,as removing the outer casesof electrical
devicedo reduceweight,is dangerousMany modularset-ups
of this nature would fail a PAT test (Portable Appliance
Testing). In the case a laptop, the dangerof electricity is

disguised beneath a smooth external casing. With the
aforementionedie-housednterfacesthe performeris taking

serious safety risks. Further weight reducing techniques
include replacing power transformers,particularly in older
devices,with alighter switch mode power supply.As already
referredto, theseinterfacesextend beyondtheir housingsto

include wires and cables.Many cablesalso undergosurgery
and areshornand strippeddown to exact sizes.Plastic cased
plugsand'directwiring' arealsoemployed.

11. 32kg AS A METAPHOR

Althoughair transportand excessbhaggae problemsarea real
concerrfor amusician,’32kg' can also be usedas a metaphor.

Performance®f live electronicsare often concernedwith the
broadersubjectof chambermusic. Theseinclude, for example,
small group work, improvisation, intimate performance
settingsafocuson instrumentalnuanceand 'discrete'voices,
andthe idiosyncrasie®f a performeror their instrument.This
approachis dependenton a close relationship between
performer and their instrument. Transportation of an
instruments thereforea primary concern.The modularsystem
outlinedin this paperallows for an instrument/interfaceéo be
on a'humanscale':somethingvhich canbe heldin the handas
well as being portable.This point wasinferred earlier in this
paperby Toshimau Nakamura

12. CONCLUSION

This paperhighlightshow theoryand practiceare inextricably
bound. A 'multi-device', modular environmentcontinuesto

challengethe conceptof musical instrument. Bowers and
Archer[19] have alludedto a post-digital aestheticin their

discussionon infra-instruments:"The whole performance
settingbecomesghe unit of analysis,designand evaluation,
not just a single ‘new interface for musical expression’."An

anything goes, hybridization, approach is gathering
momentumguestioling the very natureof musicalinterface.
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