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271 | CIENCE AND technology have been a defining element of the modern era. They

275 % have shaped our lives in large and small ways—through broad understandings of

289 « the universe and in the tools and objects that make up the texture of everyday life.
They have been preeminent activities for organizing expertise and specialized knowledge;
in defining power and progress; and in shaping the development of nations and our
relations with others across the planet. In 1996, the Smithsonian, the London Science
Museum, and the Deutsches Museum formed Artefacts to emphasize the distinctive role
that museums—through their collection, their display, and, especially, their study of
objects—can play in understanding this rich and significant history:

Artefacts has two primary aims: to take seriously the material aspects of science and
technology through understanding the creation and use of objects historically, and to
link this research agenda to the exhibition and educational activities of the world com-
munity of museums concerned with the intimate connections among material culture,
the history of science and technology; and the transnational. The cffort gradually has
gained footing: Artefacts holds an annual conference and has expanded its formal orga-
nization to include fourteen cosponsors (listed on this volume’s copyright page). This
expanded community, composed primarily of European and North American museums,
provides opportunity for more robust professional conversation and broadens the range
of local and national historical experiences of science and technology represented in Arte-
facts. Not least, Artefacts has created a fruitful interplay between scholarly research and
museum practice: Aided by its Advisory Editorial Board, it publishes this book series,
which, in conjunction with annual meetings, has helped stimulate a broader turn toward
matetial-based research in scholarship and its use in museum collecting and exhibitions.
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vin @ Series Preface

The Artefacts community believes that historical objects of science and technology can
and should play a major role in helping the public understand science and technology—the
ingenuity associated with these activities, their conceptual underpinnings, their social

roles, their local and global connotations. We welcome other museums and academic

partners to join our effort.

Martin Collins
National Air and Space Museum, Smithsonian Institution

Series Managing Editor



Brian Eno

/| USIC AFTER electricity is to music as cinema is to theater. Most technical
% /| innovations in music are made for historical reasons: something is developed
¥ L to solve an existing problem, to do an existing job cheaper or faster or more

portably or better. Instrumental amplification, for example, came into being to allow
some rather quiet instruments such as guitars and basses to be heard in large ensembles.
Multitrack recording appeared so that engineers didn't have to fix the balance between,
say, a vocalist and a band during the recording session itself, but could, by recording
them on separate tracks, defer the decision until later. What inevitably happens, however,
with art and technology is that an invention made for historical reasons then turns out
to suggest new possibilities that were not even thought about prier to the technology
existing. Technology suggests new places for art ro go. Amplification, it turned our, didn't
only make instruments louder: it also gave them access to a huge tonal palette that had
previously never been suspected—amplification created new instruments. Multitracking
in turn made it possible to develop a composition over a period of time, rather than hav-
ing to commit to a simultaneous performance of it. Music moved from being an ephem-
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eral medium caught in a moment in tme and became more like painting—a process
extended over noncontiguous time.

These are just two of the myriad ways that electricity changed music. In fact, the
sum of these changes—which are stll unfolding—have made a medium so different
that we really should have come up with another name. Just as we don't call cinema
theater—despite their common roots—we shouldn't really be calling the new medium
of electronically created sound misic. It shares very few characteristics with its ancestor:
This music is different in every sense except for the fact that it enters your sensorium via
your ears, It is made differently, from different marerials in different ways, by different
people, to be heard in different places in different ways and at different times. It is argu-
ably further from its "live” ancestor than cinema is from theater.
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x @ Foreword

Perhaps the revolution of electronic music could i:u.- summed up as the m
of sound. What happened over the last century or so is ‘haf it became possible for artisy
to work with sound as a plastic, malleable marerial. Recording onto tape took sound our
of time and brought it into space—made it a substance that -:uul:_i be mm:lmd, reversed,
edited, and worked on in numerous other ways. Because of amphﬁf:mmn. the revolution
was also abour scale. Acoustic instruments, to be audible at all, require ﬂH‘PlI)HW move
large quantities of molecules. This means that those instruments are dﬂgnn:l Emtbg
group of physical possibilitics thar could produce loudness. @pl:ﬁcatmn makes it -
sible to design instruments at the atomic level: Instead of moving a great lumpnl'physr:d
material, you now only have to move a few atoms and amplify Irherrr.r-—-m clectric pﬂhr
is really just a moving string, disembodied . . . and a synthesizer is a way of creating
minute atomic changes within a few transistors. And we are already beyond these stages,
beyond molecules and atoms and into data. Modern instruments—plug-in synthesizers,
for example—are ways of moving information abour.

It isnt until the electrical impulse hirs the loudspeaker cone and causes it to begin
moving air that “sound” is produced. “Real” instruments, even the amplified ones, start
with some physical event thar makes sound. Synthesizers don't: they start with processes
that will produce electrical signals that can drive loudspeakers. So modern electronic
instruments are incomplete without their "bodies™ —the amplifiers and loudspeakers by
which they're heard. Those bodies include the amps and speakers in a listener’s home:
they're as much a part of the instrument as any other, since it is only through them that
they are audible. Before the amp and speakers, it's all just numbers.

Modern electronic music isn't “Agurative”: it doesn't have ro call to mind some pre-
existing reality (e.g., “grand piano” or “woodwind”), but instead can create new—and
physically impossible—ones. As a medium, then, it’s similar to animated film: instead of
recordings now being documentations of real instruments played in real time, they are
instead increasingly frame-by-frame constructions with sound, rather than image, as the
marerial. Perhaps a better name for this new medium would be animated sound.

When Steinway introduced a third pedal on their grand pianos, it suggested a new
way Dfmmposing, which was taken up with grear enthusiasm by Debussy, among others.
Revolutions of similar scale now happen almost weekly in the ever-accelerating evolution
of contemporary composition. There's 4 lot 1o look forward ro!




The instruments and devices we use o ariginate, record, and reproduce
music have changed what we hear and how we hear ir, to the extent that
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%/ J E INHABIT a sound world radically distinct from that of our forebears, E

what counts as music now effectively knows no sonic bounds. Both the forms of music E
and where we can expect to hear it have been rransformed. This is a fundamental revolu- 1
tion that can be traced to the specific forms of musical instruments and audio devices. ;
The Artefacts series is devoted to research into the material culture of science, technol- ¢
ogy, and medicine. Music is an especially potent subject for the series because the cultural
product—rthe music we hear—has been so dramarically affected by technology. Accord- i
ingly, the chapters that follow have a particular focus on the instruments and devices
themselves; using examples from museum collections, the authors investigate questions
about the relationship between the specific forms of musical instruments—and other
devices implicated in its production and distribution—and the musical possibilities actu-
alized by performers. The chapters also demonstrate how clase examination of objects
and detailed attention to museum collections can pose new questions and encourage new
perspectives.
Musicology and the history of technology have often been perceived as separate
helds. However, there has been an increased interest within both disciplines in study-
ing the relationship between music and technology, and in particular the relationship
between music and the development of electronic musical instruments and devices. In
addition to some broader works,' a number of monographs has also been published.? To
varying degrees, these works have been preoccupied with objects as material expressions
of human culture. But there is still a real need for studies that go beyond strict technical
descriptions on the one hand and an overly broad social history on the other. Here we
aim to make a distinctive museological contribution, joining Trevor Pinch and Karin
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Bijsterveld on the new relrrimr}' of {.‘fﬂund b;;tdl:s;ﬂ:wi\;f;;huz;lrmﬁn

7104.* The chapters in this vaiume. cias on Rie 13 = -
. ode of operation, use, reception, and so on), so as to communicae

selves (their origin, m e ic and rechnology, and also

new insights about the re?atmzsl'us b=;i;':c;‘f‘ B 0y

: chan in a2 broader .

so-:mi{ t’:i‘;":t;[:lr ﬁolui;“ thar has occurred in mus?-: since the turn of the twentierh
he lication of electricity and electronics. This volumes
century has been related to the applicat s o
major concern is the extent (o which this marks a dmmf‘t phase in the dmﬂf
music, or whether the application of these new technologies has merely ﬂ-’wﬂmdmn
ing tendencies or simply multiplied mlimcal :ihun.x.ls for both performers and llmm
The chapters in this volume how that in music, as in all areas of culture, there s cont
nuity as well as change, .nd electronics may not have been the ﬁr??l means o a particular
<onic effect. In particular, Aleksander Kolkowski and Alison Rabinovici in their detailed
exploration of Parsons and Short’s Auxetophone show not only how amplification ante-
dated the clectronic valve but also how its application prefigured some later debates. In
2 counterfactual world, would Bob Dylan's adoption of compressed air amplification
have been as scandalous as his “going electric™? Quire possibly. The power of this chapter
« to show that those intent on illuminating the interaction of culture and rechnology
should be wary of assigning simple cause and effect. Equally, the interactions berween
old and new technologies provide rich ground for new work that illuminares these same
relations. Katy Price demonstrates how artifacts used in performances can enrich audi-
ence awareness of the history of technology. By analyzing the use of Stroh instrumenss, 2
pianola, and an iPhone in two different performances, she also illuminates whether the
application of electronics does mark a distinct phase in the development of music. In
counterpoint to Brian Eno’s point in our foreword, where he argues that elecericity has
changed music “in every sense except for the fact that it enters your sensorium via your
ears,” Price’s chapter suggests that the transition has not been linear, but rather should be
understood as complex and multifactorial.

The slow revolution that has transformed music undoubtedly seems profound
us because we are living through its cultural consequences. This is clear with wholly
electronic musical genres such as techno and electropop. Other kinds of music have
been stamped more tangentially, but nonetheless significantly; it is impossible to imag-
:"“' dub reggae without the use of tape echo, for example. But this electronic revolution
Is not tiftf: only transformation in the history of music to be linked to the emergenst
E:F new instrumentation; both the efflorescence of the Baroque period and the stabi-
lization of the symphony orchestra, for example, qualify to be considered similarly
revolutionary.

; For aJl that insrrt.unt:ntal and musical novelty is much older than the electronic valve
?: | EEHSIS;:H‘ theee s scarcely a type of music that has not been affected by electronics
“,;El:.c R Dm:cnsl;h]}- least electronic of musical forms, the “classical” concert—even

amplification is not used, its audience reach is enormously extended by broadcass
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that today rely on microphones, microelectronics, and analog-to-digital conversion.
Recording allows for repeated listening and thereby enables new kinds of discernment.
Technology may also suggest new compositional technique, as is clear in the example
of contemporary classical composer Steve Reich, in which phase shifting commenced
with tape pieces such as Jts Gonna Rain (1965), was transferred to human performers
in Piano Phase (1967) and on into the fabric of much of his later work, which for many
years eschewed electronic means." In general, there has been a technologization of music,
including “classical music,” or at least a shifting of its specific cultural form under the
influence of technology.

An enduring theme in the history of electronic musical devices is the dialectic berween
imitation and novelty. This dialectic reached an unstable early resolution with the first
electronic instruments, including the Theremin; despite their potential for creating new
sounds, these were often used to imirtate traditional instruments, including the cello. The
same can even be said of today’s computers/software.” The point of departure for Frode
Weium's chapter is that new music technologies have always sparked debate and that they
have often been rejected on account of their artificiality. His chapter examines the recep-
tion of the electromechanical Hammond organ in Norway from the mid-1930s up to the
1960s. Some of the first imported organs have been traced and are used ro illustrate how
the instrument was adapted to different environments, including churches. Weium dis-
cusses the notion of the instrument as an artificial surrogate for the pipe organ and shows
how early enthusiasm turned to hostility, Other devices, such as string synthesizers, have
been made and sold on the basis that they can replace the function of conventional
musicians. Sarah Angliss’s wide-ranging chapter shows how key new imitative musical
technologies—notably drum machines and samplers—were received by musicians and
arganizations, provoking debates about authenticity and threatening to replay arguments
about automation and unemployment. She shows how rich the interaction of musicians
and machines became as some musicians came to favor nonimitative aspects of these
devices—at one extreme, the robotic character of drum machines, and ar the other, types
of complexity that machines offered that humans could not easily replicate.

By contrast with imicative devices, there is the creation of sounds thar have never
been heard before, whether that has been achieved with grear difficulty by tape splic-
ing and varispeed playback, as practiced in the early days of the BBC Radiophonic
Workshop, or with comparative ease using voltage-controlled synthesizers.® The mag-
netic tape recorder had a profound impact on music in the rwentieth century. While
some used it in similar ways as earlier recording devices, others took advantage of the
changes it enabled. Ragnhild Brovig-Hanssen argues that it represents an important
shift to what she, following R. Murray Schafer, calls a new era of “schizophonia,” where
multitracking extended the ability to manipulate the space and time component of
recorded music. Using examples including a tape recorder and loops from the Hugh
Diavies collection at the Science Museum in London, she identifies alternative recording
paradigms. Here again we find devices created for one purpose being pressed into new

A Bkl N 2l AW
WEAFRARRT IS SRS AL A Bl S R

. = - SR L ¥



wiv Introduction

: At W st < cation of B et
i i ce. Sean Williams, 1n his close examination o i
kinds of musical servi fferent as Karlheinz Stockhausen and King Tubby, documens
i i [ i rder—were used as dvnan;
. | devices—just as the magnetic tape feco e
how these technica differently from their original intended purpose. Noises and

ical instruments, quite gl
ﬂ‘:l:rsi:'?m:l:nm] sounds emphasized the physicality of the .pcrfnrmance. and the mare-
filal nature of music making. As Williams writes, “This kind of material research ¢35

provide a solid phennmenﬂlogiml foundation for further musicological, sociological, or

. =
anthropological studies.
Technology museum curators o

two Music makers as di

fren worry about the problems of displaying clec-
tronic devices in a compelling way, compared with "h: “brass and glass” of older scien-
tific instruments that convey their function more directly. One black box looks much
like another, whether it is a DNA synthesizer or a rack-mounted music studio periph-
eral device. It may be that paying attention to musical devices is fertile territory for
the exploration of these issues. The design of a Minimoog, for example, in the design
afite circuifs.-—voltage-cﬂntm"fd oscillators, Alters, and amplifiers—embodies a set of
propositions about the characteristics of natural sounds and how they may be artificilly
produced. When rendered virtually in “soft synthesizer” programs, the original analo-
gies carry over. In other words, electronic musical devices are highly legible as embod-
ied analogies. The Oramics Machine from the Science Museum's collection provides 2
special case of this argument, as Mick Grierson and Tim Boon show. Daphne Orani
unique device controlled compositional elements, pitches, and timbre using a unique
interface—ten synchronized strips of 35 mm cinema film on which she drew. The link
berween vision and sound, which you might expect to be direct, is here obscured by the
very idiosyncrasy of the instrument’s design, which is now the subject of a joint research
project berween Goldsmiths College and the Science Museum.

This is just one instance of how electronic music provides clear examples of parh
dependency in technelogical/cultural change. This can also be seen in the development
of novel musical forms: the BBC Radiophonic Workshop™ and Terry Riley and Brian
Eno working with Robert Fripp scparately invented a new kind of music when they
discovered they could create complex canonical soundscapes duetting with themselves
when they ran the same piece of quarter-inch tape between two tape recorders, recording
on the first and playing back on the second. The digital delay has replaced the reel-to-red
tape machine, and now this form of music is so familiar that a “loop pedal” is 2 sun-
dard guitar effects device, and “tape delay” is reproduced in digital audio workstations
(DAWs) such as Ableton Live.

P"“}'t dependency also provides a valuable way of thinking about the “interfaces” of
mu51cfal Instruments, an important topic that is discussed in several chapters. Were new
:;t:::ajl@ﬁ?und.pc:mhlhm-; limited by conventional interfaces? How did the developens
rhm'zerﬁ; ::1;0'::: instruments cope with this? Today we take it for granted that 2 57
——— ve a keyboard, but Trevor Pinch and Frank Trocco have shown that fE"”

ginally the case, and they explain how and why Robert Moog ended up with
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a keyboard for his synthesizers.” The broader picture is explored by Tellef Kvifte in this
volume, as he looks at similarities and differences in the development of “user interfaces”
of acoustic and electronic instruments, comparing the tech nology of the nineteenth cen-
rury and the second half of the twentieth century. Using examples from the collection
of Ringve Museum in Norway, he finds that in both periods, several new interfaces were
developed. But while the first period had a strong focus on pitch control, the develop-
ment in the second period was mainly concerned with timbral qualities.

If roday all music is to some extent electronic, it is debarable whether the electronic
revolution has been as rapid as it might have been if technology simply determined
music. What we see in the history of music is a complex interplay among cultural forms,
aesthetics, technical devices, and economics. The importance of electronic studios from
the mid-twentieth century within the avant-garde should not be underestimated. Yet
the comparatively late dominance of popular music by electronic devices may owe as
much to the dramaric reductions in the cost of microelectronic devices over the last three
decades as to any compelling aesthetic morivation. Perhaps, when Roland, Casio and
Yamaha realized the potential of electronic keyboards to be viable consumer products,
they kick-started the electronic revolution in popular music. Certainly, the availability
of inexpensive digiral synthesizers made it as cheap for amareurs to form an electropop
band {two keyboards and a drum machine), as the conventional rock band (two guitars,
a bass, and drums), This raises another enduring dynamic in the history of music, its
instruments, and its rechnologies; namely, the relationship between amateur and profes-
sional musical activity. Here again, new technologies have consistently remapped this
most permeable of distinctions. The player piano might have promised to replace the
amateur pianist with the ghostly presence of a Liszt or an Elgar, but equally the 45 rpm
single encouraged teenagers to buy an electric guitar and try their hand ar skifffe or
punk. Similarly, digital distribution of music via the Internet has provided opportuniries
as much for laprop-wielding bedroom electronic musicians as for sourcing that rare and
forbidding masterpiece of the postserial avant-garde.

Examples such as these are explored in the chapters that follow. Some authors here
show how particular localities produced particular technological and musical phenom-
ena. Peter Donhauser introduces the reader to the musical collection of the Vienna
Museum of Technology as he outlines the development of electronic musical instru-
ments in Austria berween 1920 and the late 1950s. Based on extensive documentation,
he describes the construction, reception, and fate of instruments such as the Superpiano
and the Magneton. However, the instruments are also examples of how the vast major-
ity of early electronic instruments remained prototypes and never achieved commercial
success. Finally, in the last chaprer of this volume, David Toop treats another Aourishing
milicu during a different period; London's emergent improvised music and sound art
scenes in the 1970s. In revisiting the circumstances of his 1974 text Newy/Redliscovered
Musical Instruments, he traces connections between experiments in live electronic music,
improvization, and the parallel growth among the musicians of that period of interest
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the study of musical instruments. He shows links to museun,
nexpected 1o today’s music enthusiasts.

ifferent contexts in which musicians, technicians, and con.
dapted to—changing musical instrumentation technoly-
nseruments and devices themselves, these chapters

in ethnomusicology and
culture that may well be u

In total, by showing thed
sumers have adaptcd-—and a

ination of the
jes, and by close examination o ; 1 -
E:i che listener o hear different musics afresh, the scholar to see music asa o
furpunraveling technology and culture, and the museum visitor 1o validate their own
experience.
Notes
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THE AUXETO-INSTRUMENTS OF
HORACE SHORT AND CHARLES
ALGERNON PARSONS

Aleksander Kolkowski and Alison Rabinovici

Introduction

The quest for louder sound reproduction in the acoustic era (1877—ca. 1925) occupied
the minds of the greatest inventors and engineers of the age." It is no surprise, then, that
the most successful and powerful mechanical device ro amplify recorded sound—the
Auxetophone—was the product of the combined efforts of Horace Short (1872-1917),
of Short Brothers' aviation fame, and Sir Charles Algernon Parsons (1854-1931),
inventor of the modern steam turbine engine. Compressed air was modulated by a
valve, simulating mechanically the vibrating action of vocal cords, the blast of sound
projected by a giant horn. When playing gramophone records, this reproducer could be
used in the open air, in large halls, and stadia, and could even compete with an orchestra
(Figure 1.1). Parsons’s use of the valve on acoustic string instruments in the early 1900s
resulted in the auxeto-cello and double-bass, with further experiments on the violin,
piana, and harp—the very first externally ampliﬁcd musical instruments, preceding
electronic devices by decades.’

This chaprer describes how, despite endorsements from leading musicians and sci-
entists, and in stark contrast to the remarkable initial success of its gramophone coun-
terpart, the new auxeto-amplified instruments met with open hostility from the musical
fraternity and a mixed response from the press.* Parsons, increasingly disillusioned and
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FIGURE 1.1

Charles Parsons’s Auxetophane-Gramophene (ca. 1905). A hand-cranked Gramophone & Typawriter Lid
machirte is modified to carry the Auxetophone’s tone arm with a counterweight, tubing, an air valve, a8
an oversized horn. The cabinet beneath conceals an air compressor. Courtesy of the Science Museum g
1938-313). Images available from Science & Saciety Picture Library,




Bellowphones and Blowed Strings m 3

in the red, abandoned his groundbreaking enterprise; it was nevertheless another decade
before mechanical systems of amplification began to be rendered obsolete by the therm-
ionic valve, microphones, and “wireless” technology.®

The auxero-gramophone and its air-powered progeny, notably Harry Gaydon's
“Stentorphone,” have been only modestly documented in the history of sound repro-
duction technology and generally excluded from all but the most detailed descriptions
and chronologies.” As few were ever commercially manufacrured, these machines have
also become much sought-after collectors’ items. Nevertheless, they were at the very
cusp of changing artitudes in twentieth-century mass culture and entertainment, when
the shared experience of listening to recorded music was to become an acceptable and
popular cultural activity.

Consigned to a footnote in biographies of Charles Parsons, neglected by historians
and totally unexplored by organologists, auxeto-instruments remain important in any
discussion about the mechanical amplification of sound and rhe early attempts to amplify
live music. This chaprer examines the Auxetophone method of instrument amplification
from both organological and historical perspectives: a focus on the invention; its design,
funcrion, and construction, is complemented by a discussion of the social and culrural
context in which this mechanical stentor was created. Parsons’s air-powered auxeto-violin
(patented in 1903) is also examined in the light of earlier and contemporary endeavors 1o
increase the loudness of sound reproduction devices and instruments.®

OF particular importance is the diaphragm and horn-amplified violin of John Mat-
thias Augustus Stroh (parented in 1899).7 Parallels are made berween the ways in which
both Stroh and Parsons introduced their new devices to the public. Both used the sci-
entific forum—the “conversazione” or the public lecture theater—arranged for public
demonstrations in more popular venues, and both used the scientific and popular press
to promote their inventions. By integrating research across both scientific and musico-
logical disciplines, new conclusions have been drawn about the significant part played by
the conductor Henry Wood in the use of auxeto-instruments during the 1906 Queen'’s
Hall Promenade concert season.

The Auxetophone and its application to musical instruments represented a radical
shift in the function and reception of recorded sound and amplified music, making it
possible for the first time in history to successfully play at significantly louder volume in
public spaces. The Auxetophone is the precursor to the public address system and elec-
trical pickups for musical instruments that have so transformed modern music making,

The name Auxfrﬂp:{mnf, cnmbining the Greek terms for “increa,sing“ and “voice” or
“sound” was suggested by Professor George Johnstone Stoney, esteemed mathematician,
physicist, and mentor to Charles Parsons, Stoney made an attempt to analyze the quality
of tone the device produced, calculating the remarkable and effective reinforcement of
the upper partials that was a defining characteristic of the Auxetophone “sound.™
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Nineteenth-Century Noise

Long before the invention of sound reproduction and sx?um:l amplification technol-

ogy: unregu.iatcd music in public spaces was regardcd a8 noise, and '-'J‘lf-'l‘l!'fﬂm as a public

nuisance. Indeed, legislation was introduced in Britain in iﬁuﬁfi sp@l_:lﬁcaﬂy mzmd,,d 0

address the prublcm} Throughout the 1850s and lgﬁﬁs. the r:',rr_anmcnj power” of street
d their intrusion into the private realm was discussed

usicians and organ grinders an
:;mnst weekly in the British press."” Little wonder, then, that the advent of sound record-

ing, or more precisely, sound reproduction, caused in some minds, ax least, anxieies
About what was early on seen to be a fundamental change in the ways in which society
functioned and the ways in which social space would be utilized.

By 1878, anxicties had crystallized around Thomas Edison’s “aerophone,™ In some-
what hyperbolic language, the New York Times described it as a modification of a phono-
graph that “converts whispers to roars™'* (Figure 1 .2), while Figaro hypothesized about “z
steam machine which carries the voice a distance of one and a half miles . . . You speak to
a jet of vapor. A friend previously advised can answer you by the same method.™"

It is uncertain if Edison ever made a fully functioning aerophone; one reporter’s

inquiry solicited the response:

I havent time to attend to that, I'm so busy with the phonograph. The aerophone
is very simple. It isn't like a calliope, which requires a keyboard and different notes.
It has only one note, and the vibrations of that are formed into words by the escape

of the steam."

Edison’s 1878 British patent for the tin foil phonograph describes the aerophone
principle more vividly:

The sound vibrations from a phonet [a mouthpiece or a phonograph sound repro-
ducer] are conducted by a tube . . . to (a) diaphragm that controls a valve in a tube
connected with a reservoir of air or other fluid under pressure, and the air as it
escapes by the valve passes 1o the trumper-shaped end of the rube and produces
sounds that are very loud and clear.”®

The wildly exaggerated potential of this instrument to make speech audible within
arradiu,s of four miles would result, continued the New York Times, in the “complet
disorganization of society.”' That same year, imaginations had also been fired by David
Edward Hughes's new carbon microphone.'” Demonstrated by Hughes to be sensitive
enuulgh to register the footfall of a fly, the imagined potential for this contraption ©
amplify miniscule sounds ro the level of a trumpeting elephant or a herd of horses gained

general currency in the conte : ' e
“The Language of Flies.” mporary press; one article even appeared under the i




T. A, EDISON,
Speaking Machins,

No. 201,760, Patented March 26, 1878
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FIGURE 1.2

Thomas Edison’s 1878 U.5. patent for a speaking machine commonly known as the aerophone. Figures 1
and 2 show the diaphragm a that is activated by the human volce or other sounds, connected to a pres-
surized air valve b; figure 3 shows the device as used to record on the surface of a cylinder, the amplified
sounds increasing the vibrations of the recording diaphragm f and subsequent indentations made by the
attached cutting stylus.
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pears ienti j he repetition of sound, or, i
to be a scientific craze Just now I‘.br the repe o
T:::;frds increasing the noises of the earth. After the telephone and phenograph
:omc the microphone, which magnifies sound and aids the ear as the microscope

does the eye.!*
half a century to evolve beyond being principally a telephone

; ho ook
b i until the mid-1920s before it could successfully be used for

tus. It had to wait : ully |
;ffdi asting and recording.”” Thomas Edison's principle of sound magnification through |

compressed air, though, would be realized somewhat sooner,

The Magnificent “Gouraudphone” |

By the end of the nineteenth century, mechanical sound reproduction was m':“'“““i'h“-
and if not always welcome, it no longer precipitated the same degree of anxiety. Indeed,
much energy and invention was invested in finding ways to increase the amplitude of
recorded sound—methods including friction wheels, relays, and double diaphragms.*
But there was no viable alternative to the flat. or later, coned stiff diaphragm system until
1898 and the arrival of pneumarically powered sound.”

While biographical and technical literature surrounding the invention and com-
mercial exploitation of what was to be known as the Auxetophone are closely associated
with Charles Parsons, it was another engineer, Horace Short, who in 1898 developed and
patented the first working models thar bear a striking similarity to Edisons acrophane
system. The association with the Wizard of Menlo Park continues: Short's new sound
magnifier, the “Gouraudphone,” was named after, and developed with, the financial back-
ing of Colonel George E. Gouraud. This charismatic entrepreneur was Thomas Edison's
close associate, his European agent and publicist for the phonograph, and responsible for
some of the most significant early recordings of speech and music.? A technophile and
fanatical promoter of state-of-the-art communications, Gouraud had some thiry yeas
carlier aided Edison in finding investment to develop telegraph and telephone technol
ogy. In doing so, he inadvertently aided the invention of the phonograph. Gouraud was
now to promote and invest in Horace Short's experimental amplification device with the
same vigor he had shown when supporting Thomas Edison.

Short had seen a phonograph while traveling in North America during the 1890s
am.i began to formulate his own ideas around sound reproduction using compressed air”
It is nor coincidence that he should subsequently develop an air-powered amplificanion
'5}'3““?1 in Tv‘.l_exicn while working as a mining engineer, as compressed air was com
used SII: mining for drilling machines and other applications.™
i E::;“;““itmﬁ Englamli in 1898, and after meeting with Colonel Gouraud 10
that same year :;rMISh mc}‘ih‘amcally cnhanc?d megaphone system,” applied for a paten
Emion Shj;‘ t OFE it can be s:l.‘tn simply as a variation to Edison’s 1878 aero-

2 patent was nevertheless issued in 1899 %
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Short's innovation was to introduce a hinged, spring-loaded grid or comb-type valve
consisting of minute “tongues” that opened and closed a series of slots on a fixed grid
to control a How of air under pressure. As with the aerophone, this opening and clos-
ing of the air valve was governed by a flar diaphragm mounted on a mouthpiece and set
into motion by a human voice. As both diaphragm and hinged grid are connected by a
spindle, the vibrations of the diaphragm and the opening and closing of the valve operate
in unison, causing corresponding oscillations in the column of air that is forced through
the apertures of the grating at extremely rapid intervals and discharged from a horn.
Alternatively, a phonograph reproducer could be used to control the air valve instead of
a voice diaphragm so as to play recordings at great volume. Short uses the term telephone
diaphragm (Figure 1.3) in his further patent of 1901, and a comparison may be drawn
in the way that the diaphragm modulates a current of air in a Gouraudphone as it does
in a telephone to a current of electricity. ™

The first public trials took place in the picturesque landscape of the South Downs.
Short's workshops were close to Devil's Dyke, a popular scenic destination, and in July
1900, locals and sightseers were subjected to a barrage of loud recorded announcements
from the roof of Short's “Menlo laboratory,”” where he had set up his Gouraudphone
augmented by a four-foot horn.™ Reactions were mixed. Local newspapers named it the

FIGURE 1.3
Horace Short in 1900 posing with his newly invented Gouraudphone. Courtesy of Brassey's: Putnam
Aeronautical,
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* fearful that its «Jiabolical broadcasts would dominate the forthcom.

i ing Terror,
Howts London Mail enthused:

ing century;” while the
ically endless. It will render loud selections

thousands of people, or it will shour news
¢ the roar of the traffic and the thousand

The possibilities of the machine are pract
i the open air that can be listened to by
messages that could be heard high abov

noises of a big ciry.”

Colonel Gouraud claimed that the instrument was capable of making the human
W, . L .

voice audible over enormous distances, some "tens of kilometers.” His vision for its use as

_for political, musical, or literary purposes—foresaw public addres

= (OO ra 1
an “oratorog ph ffectively as an articularing siren for ship-to-ship

systems, while it could also function €
2

communications.”

The Cirque 3 Boulogne was the chosen venue for the second public demonstration
in August 1900, bur part of the apparatus broke in rransit, allowing only for selections
using an adapted phonograph, and not live sound, as intended. Cylinder recordings of
speech, songs, military trumpet calls, and corner solos were reproduced through the
“gigantic graphophone fannel . . . with twenty-fold strength.™ Gouraud then twok
Short and the device to the Paris Exposition Universelle in September 1900, where they
set up the Gouraudphone on the top of the Eiffel Tower. Their purpose was to project
music and speech at a level of amplification that would reach beyond the fortifications
of Paris.* The Exposition was the largest exhibition of its kind ever seen, with as many
as fifty million visitors and over 76,000 exhibitors.* Perhaps it was because of the huge
melee of competing exhibits that the press seemed largely to have ignored the Gouraud-
phone demonstration. However, Horace Short's brother, Oswald, wrote in 1918 that
“records were (afterwards) roared out by the instrument from the top of the Eiffel Tower
where we had the use of Eiffel's room . . . being about 1,000 feet from the ground” and
that the “Air Compressor which was used with the instrument” was successfully driven
by liquid air.™

Despite Colonel Gouraud's best efforts, his energy in promoting the device, and
publicity gained from the public demonstrations, he was unable to secure investment.
Facing financial difficulties and after losing a protracted litigation with the landlord of
the Menlo Laboratory, Gouraud shut it down.’

Hotace Short, who had relied on Gouraud for finance, was now out of work, in
debt to his patent agents, and in dire need of a sponsor. His luck was to change dramatr
cally through the intervention of one of the foremost engineers of the age, Charles Far
sons, who h:i_d hitnsr:lf developed a sound-magnifying air valve in 1900. Parsons actively
Z':;:fll:; ttl& Bg;;n cx(:|usv:rlr}r to th? system, and in 1904, a deal was struck with Shurtwhﬂ
o worki‘;tint‘ﬂﬁhti to him for £700. Shf}f[ entered into Parsons’s emp'ioy'l:lfﬂ"{l
ik s v w‘;lrs‘“ y “on the system to which our patents refer.” He added, 1 dont

regret any step you may take to meet this end.™
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Parsons had already registered two parents for a compressed air amplification device,
the first in 1903 and the second in 1904.” He demonstrated the device at the Royal
Society in May of that year. He later claimed to have been unaware of Short’s work and
had acted only after Short attempted to enforce his patent on hearing the publicity sur-
rounding the Royal Society demonstration.® The truth was that Parsons had discovered
Short’s prior grant when filing his own applications, and he had been trying to obtain
Short’s British and overseas patents through the services of an intermediary in 1903.%

Short remained in Parsons’s employment until 1908, when he left to make his for-
tune designing and building aircraft with his brothers Oswald and Eustace, establish-
ing the world's first aviation company. He died in 1917, at the age of forty-four. What
remains clear is that Short’s role in the development of the Auxetophone was far more
significant than the current Parsons hagiography has allowed.

Industrial Strength Sound: Charles Algernon Parsons
and the Auxetophone

Convinced he could improve the sound quality of music reproduced by gramophones
and phonographs, Charles Parsons had, in 1901, begun to experiment using controlled
air under pressure. He used the organ pipe and mechanically operated siren as models
rather than the vibrating diaphragm and soundbox principle, with its inherent limita-
tions of volume and relatively poor characteristics of tone. What began as a hobby soon
became a serious business enterprise. Parsons’s commitment to the air valve was unway-
ering, even at a time when he was also deeply preoccupied with huge-scale business
projects, including the design of turbo alternators for the Wallsend-on-Tyne power sta-
tion, and steam turbines and turbine engines for the Mauritania, Lusitania, and H.M.5.
Deadnought.

Perhaps it was Lady Parsons herself who most eloquently documented her husband’s
passion for the project. After Parsons died in 1931, one obituary quoted from Lady Par-

SOMS 5 MEemoirs:

We always had a workshop in our house where Chatles spent most of his time at
home, working till 2 or 3 a.m. The most trying time for the family was when he
was producing the “Bellowphone.” Strange and weird were the neises through the
nights. The finished Bellowphone was a very sweer and beautiful instrument when
played by him at home, with the sound coming through a gigantic trumper. He
used to place it in the garden, and people from miles round came flacking inte our

park to hear it.*

Of Parsons’s two patents jointly registered in 1903, the first, for Improvements in
Sound Reproducers or Intensifiers Applicable o Phonographs, Gramophones, Tele-
phones and the Like shows a valve designed ro control a low of compressed air with a
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comblike movable grating system very similar to Short’s. Both versions employ 2 fige
grid and a movable one, which opens and s
air is forced out. The only significant difference from a Gouraudphone (or aero.
is controlled directly by the n
ord or a p|:!u:1ngr;si15'| stylus on a cylinder and not by 4

Jucer. Pulsations of air from the valve:
o

clases the slots 1n the forme .
c mer through whic:

[]'ll:':
phone) is that the valve
the groove of a disc rec
or |'r|mrm];r‘tpi1 repro
directly to the undulations in the record groove
orded. A further improvement 1‘1_]:

ovements of 2 gramophone nesdle

as it rides
voice-activated diaphragm
rapid opening and closing correspond
tical o those originally rec

creating sound waves ide
and cotron wool to ensure that no l“‘““'i-l‘hs“'ﬂulldggl

rered the air through a gauze frame
seuck in the grating and interfere with the

The second patent was for Improvements in
Here, the same valve is adapted for use with string instrumens

workings of the valve (Figures 1.4 and 1.5)
and Relating o Musical Instruments

{Figure 1.0, bottom).
such as the violin, cello, double
e spundboard

_ass, and also the harp and piano. Using a violin for hi

and resonating bady of the instrument with

model, Parsons replaces th
an air valve operated by vibrations of the strings

I'he connecting rod to the movable

FIGURE 1.4
Frototype Au
xetop ir wal
e o phene air valve for gramophane (ca. 1904). 1t | i
st Y. ek s i L ”.h 34). It has a "compensating cylin
‘age available from Science & Society Pictur -l i
cture Library

Courtesy of the Sclence Museum (i
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FIGURE 1.5
Improved Auxetaphone air valve for gramophone (ca. 1305). Courtesy of the Science Museurn (Inv; 1938-

358}, Image available from Science & Society Plcture Library.

grating, in this case, is directly artached to the violins bridge, and as the strings are bowed
or plucked, the side-to-side movements of the bridge open and dlose the valve. The rod
consists of two rightly fitting concentric tubes that are lubricated with thick oil or fat
in order to allow a slower relative motion between the bridge and the movable grating,
bur absolurte rigidity for oscillatory motion. This had the effect of reducing some of the
higher frequencies, and the use of this form of proto-low-pass filtering would be later
covered in a patent as applied to gramophones.* The sound is discharged through an
expanding horn attached ro the air valve’s exit side. In what could well be the first pat-
ented noise reduction technique, Parsons lines the horn with velver, “which has the effect
of damping out scratching sounds and very high harmonics.”

Contemporancously, air was used to activate the keys of player pianos and had previ-
ously been made to sustain the notes of experimental keyboard instruments such as the
anémocorde and piano éolien.* Until now though, a compressed air system had not been
devised that could amplify the vibrations of a string instrument to such magnitude. Par-

sons claimed that “the Fha,-j-e of motion of the strings are much more ruly and accumrcl}r
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in ai § that “the power and character of the sounds is grear}
rcproduoed in air waves and po
ay ordinary instrument. or -
atent for improvements o musical instruments must be regarded

the work of Augustus Stroh (1828-1914). Stroh had repistersd
a patent for a mechanically ampliﬁedl violin (known as the Stroh "Wl::: 'lh.lm (Fig
ure 1.6, ©op); and by 1904, the Stroh |nstn_.1rnc;|: was in regular use in the string sections
of recording studio orchestras and by soloists.** If one ignores th.c supply “{W"‘M
air, there are marked cimilarities between the two new mechanically amplified violins
Both are solid-body instruments with expanding horns; both have an adjustable rod con-
necting the bridge to the valve or diaphragm. In the case u_f the Stroh violin, the bridge
sits on a rocking lever turning ona knife edge: this lever is in}nn:d to the rod, which pushes
and pulls the large aluminum diaphragm in accordance with the bridge movements.”
By applying the air valve to all forms of musical amplification, both live and recorded,
Parsons was throwing down the gauntler to the music industry, challenging conventional
practices of sound reproduction in the same bold manner he had shown a few years ear-
lier humiliating the Royal Navy with his steam-turbine-driven vessel Turbinua.®
Parsons’s compressed-air amplified violin was introduced to the members of the
Royal Society at a Conversazione in May 1904. Not however, as a newly construcred
instrument, it is more likely that an air valve was artached to a conventional fiddle. “The
exhibits were . . . numerous and varied” wrote The Times reviewer. “T'he Hon. C. A Par-
sons Auxetophone is a very ingenious arrangement consisting of an air operated valve,
to be used for a reproducer in gramophones or phonographs, in the place of the usud
reproducing diaphragm. lts application to the violin, as exhibited in the lecure-room,

kL

ngT
rior o a

Parsons’s second p
as directly inspired by

afforded a very interesting and striking demonstration.”
Not all reactions were favorable, however. An Edinburgh journal saw fit to ask
“Have you heard the auxetophone? It is to be hoped not. All Mr. Parsons’ turbines will
be wanted to take long-suffering humanity out of earshot of his diabolical invention.™
A further demonstration took place the following year at the rooms of Metler and
Co., one of London’s leading musical instrument firms. The valve had been redesigned
to incorporate new features and was applied to a gramophone. Grear claims were made
for the volume the instrument could produce; sound could apparently carry rwo of theee
‘tnilt‘:s, and the quality of the sound was improved.™ By now, Horace Short was work:
ing full fime on perfecting the Auxetophone, and he assisted in the *Metzler's Rooms™
:;lemunstmrions,“l’arsnns had previously registered two further patents, which contained
important modifications to the air valve. The first dealt with the connection of the needk
and movable I"'aj"'b grating, as described in his earlier patent for musical instrument
;r:;;‘::li‘:ul:;l?ﬁdﬁdr hig':—freq'l.fcncy vibrations that corresponded with m[¢
) ca'i:‘::cl:i‘l]lf;‘::' .Y ft.lrc_lng the hnklmg rod to pass through a mixture nl'lzr:}‘df
et e R 1;;.;5:,“ Fsatatie but elastic substance was said to give a n.mn! uniform
ing to Sound Rt‘-Pmduccr:S;E“ems for the Auxetophone, Improvements in ’"dm
: added a small “compensating L')'Iinl:lﬂ" fed by the main




FIGURE 1.8
Two revolutionary string instrurment
designs: (top) Augustus Stroh’s 1899
patent for a mechanically amplified
violin and [bottom) Charles Parsons’s
1903 air-assisted model.
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ontaining a spring-loaded piston connected to the valve by a wire ¥},

' Iy and ¢ :
:J:aﬁscii) E:: adjustment of che distance between the moveable comb and the fied grig

valve seat, and it also helped to prevent Auctuations in the air supply from affecting
or 38

kings of the valve.”’ |
the ‘;‘::,: aj’faprcssure supplied by an electric pump could vary between two and four

pounds per square inch, though rwn-and-a—halfwdas_ found to be adequate mm L)
On one gccasion at a London Earls Court mld? fair in 1906, up to seven psi was emone-
ously used to demonstrate the ﬂuxftcphlunc wu_th the result Ih:l.l.l' the u;:lﬁ:.nmm
tors in the front rows left for the exits with their hands over thﬂlr ears, 1

Parsons's choice of a disc-playing Berliner Efa“fﬂl‘hﬂnf fnrllus d‘“‘“m*ﬁ'
than a cylinder phonograph is as significant as it is puu_ln?g: if his aim was 1 improse
the quality of reproduced sound, then the phonograph ':!""I"Td‘ir “"’“H surely have been
2 more suitable medium. In 1904 the gramophone was still in its m&rfqe. and compared
to the phonograph, it suffered from inferior sound quality and distortion resulting from
constant angular velocity.™ Moreover, as Short had demonstrated using a recordable silver-
coated cylinder in 1900, Parsonss device could also benefit from the increased amplinde s
hard-surfaced cylinder would have provided, as well as allowing for self-made recordings.”
However, using the gramophone did turn out o have been a shrewd maneuver, as the flar-
disc record soon became the predominant sound-storage medium (Figure 1.8).

Just before the Metzler & Co. demonstration in March 1905, Parsons had sold the
patent rights of the Auxetophone to the Gramophone and Typewriter Company for
£5.000.% However, he rerained the rights in relation to musical instruments, and Horiee
Short was set to work at perfecting the air valve for this purpose.

The Victorious Music Machine

A commercial version of the Auxeto-Gramophone was made available to the public in
November 1906, after months of development by the Gramophone Company, Lud. at
Hayes, Middlesex, in tandem with the Victor Talking Machine Company in New Jersy
(Figure 1.9), who also produced a model for the U.S. market.” The new Auxetophoat
sold for £100 in England, or $500 in the United States, making it affordable only ©
institutions, businesses, or wealthy audiophiles.” Designed “for large residences, balk
rooms, hotels, theatres, halls, piazzas and lawns,” it was declared that “no space is 100
large for a perfect rendering of Grand opera, Concert or a Dance Programme.”™
Public space was never to be the same again, as the Auxetophone provided for de

first time a successful means of projecting recorded sounds to mass audiences. The Ml
trated London News forecast in May 1905 that:

before the summer is over, the people who throng to our parks and summer plessur
r:snrrs of evenings may be privileged 1o hear the voices of all the great singers of
the world and the finest orchestral productions, as well as the voices and words of
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FIGURE 1.7
Interior of Parsons's Auxetophone-Gramophone cabinet revealing the electrically powered alr compressor,

Courtesy of the Science Museum (lmv: 1938-313). Images available from Science & Society Picture Library.
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The Auxetophane's air valve primed with a steel needle 1«
Museum {Inv: 1938-313). Images available from Science & Societ
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FIGURE 1.9
advertizernent for the Victor Auxetophane, 1907 [Author’s private collection),
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[ing“ished persons they may never chance to see, All this is 1o be
much maligned phonograph—bur by the gramophane

“auxetophone” which increases the

miany great and dis
brought about—not by the
fitted up with a special att
me of the gramophone and &

achment called an

ik nables it to sound as loud as a full brass band in

the open air®

he election for the governorship of New York in 1904
5 ! : a4

ns of a scarchlight flashing from the top of The Tim:

vide additional entertainment. From »

Not only was the result of t
broadcast to the populace by mea
building, but the Auxerophone was used to pro
height of four hundred feet above the pavement:

the novel feature of the evening will be a concert given by the Auxetophone . . . the
last word in improvement of the phe
ply music to just such grear gatherings as will ass
Might. It magnifies the sound in marvellous fashion and throws the notes to a great
and popular airs will be played, and the gathering will be invited

}nug.r.iph. lv |!1.h been ﬁpﬁ:{l.ll]}' dt‘\n‘-t!d o sup-

emble in Times Square on Elecrion

distance. Marional

to sing [o the accompaniment of the instrument.™

Thus was born a new form of popular engagement with technology. The popualany
of gramophone recitals that were orga nized in parks, concert halls, and stadia i attesed
I_'.ry colntempnr;try press reports, photographs, and postcards showing huge gathering
listening to music broadcast from a single giant gramophone horn (Figure 1.10).7 An

FIGURE | .10

Posteard |

{ca. 190&): :

e Im }: Queen's Park Manchester "The Crowd ki |
. Image courtesy of Patrick de Caluwé £ istening Attentively to the Auxetd Cram
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advertisement by the Gramophone and Typewriter Company claimed that an audience
of ten thousand was entertained by the Auxetophone at the Albert Hall in 1906, with as
many as forty thousand at the Crystal Palace on Empire Day 1911.5

In a remarkable echo of modern conventions in technologically based music per-
formances, Auxeto-Gramophone recitals were often fully fledged audiovisual events,
incorporating large-scale projected images of the artists being reproduced on record. A
contemporary newspaper article from 1908 reported thar:

the [auxero-] gramophaone is all bur perfect in the reproduction of the human
voice—perhaps, indeed, perfect—bur wanting only the fascinating presence of the
sweet singer in the flesh. The fine full-length portraits thrown on the screen by lime-
light eftect helped to heighten the delusion considerably.®

Playing with Recordings and Comparison Concerts

Reportedly as early as 1906, the Auxetophone was combined with instruments and
voices.™ Recordings of singers or solo instruments were accompanied by live instruments,
and the merits of the Auxetophone’s reproduction exposed to scrutiny. “Record and real-
ity harmonize well and those dangerous pauses are well filled,” wrote The Times reviewer
in 1909, while the live-organ accompaniment of a recording of the baritone Emilio de
Gogorza in the Royal Albert Hall, was considered “miraculous.”™ So popular was this
novel juxtaposition that the Victor Company published a series of twenty-four scores
titled Orehestrations to accompany records of operatic arias and popular songs on its
prestigious Red Seal label. Each score had a designated record of 1 famous opera singer
such as Enrico Caruso, Nellie Melba, and Antonio Scorti, usually already backed by an
orchestra. The arrangements were made for an ensemble of strings, flute, clarinet, corner,
trombone, and piano accompaniment (Figures 1.11 and 1.120.™ The house bands of
large hotels found themselves playing along o recordings as owners vied for trade, “add-
ing the Auxetophone to their orchestras” in order to stage concerts featuring the most
famous artists of the day—albeit in absentia.”

Writers and historians often cite the Edison Company's Tone Tests, many hundreds of
which took place between 1915 and 1926, as the first serious attempts to directly compare
recordings with the sound of live music, using state-of-the-art reproduction technology that
was up to the task.™ However, direct comparisons had taken place a decade earlier, from the
very first public demonstrations of the Auxetophone in 1906 ar the Albert Hall and else-
where. The musical rendirions of live soloists were repeated by the Auxetophone in succes-
sion, and audiences were amazed to hear, in their judgment, “no perceptible difference.™
Since the invention of the phonograph, recorded music had commenly been treared with
scorn and suspicion by music critics and the concertgoing public, with particular vitriol
aimed at the quality of reproduction. With the arrival of the Auxetophone, the activity of
listening o concerts that featured recorded music was to gain cultural respectabilicy.™
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Orchestration for

Victor Record No. 88127

Celeste Aida (Heavenly Aida)
Aida

(Werdi)

Sung by Caruso

Price $1.00

Arranged for
Conductor and 1st Violin, Caelle, Clarinet,
2d Violin, Bass, Cormel,
Viola, Flute, Trombone,

Pinno Accompaniment

INSTRUCTIONS FOR USE OF THE VICTOR AUXETOPHONE IN
CONNECTION WITH ORCHESTRA

1, ‘See that the instrumens i wound up completely bafore playing sseh pasord &
1. Allow the turntabls to cevalve five or sin timed, 1o thet it may sosin its fell spesd. belors smempting o pri et propel
plrch or to commicngs plaving,
I, How o get the pitch—
a. et shc Speed Tndiswior at T8 (which indieases the mamber of swvelwiiss of the wrsishls per missie)
b. Play the first measurs of the archestration wirh some sne fnstrumont, ssd
¢ Al the asmn vime play the first messure of the feeord on the Aunssophbons.  This will sllow you i devamizm
whether or not the Auxetophone o playing a1 the propes piteh. L
d. otk pitch i ton Jow, lrcesane the speed by moving the hdlu'r: T8 wr lbghr, il yiou S the osrret piich
i too’ Bigh, move the indiostor to T8 ar lewer, il necesary. Then teet with seehestes imrmrmes1 o balire.
¢ Bhould the eorrect pitch of amy partionlar selecrion be found 5t 8 speed ssher then Th, mark the warreet el

on the record for futurs refersnce, thaveby doing away with the sossiry of Gading vhe pock meh fise
& aeleation iv re=playml.

W, “To determine whether or not the turncabic i revalving ol the correct number of revolutions par minube, & indersind o
the dial. plice s pisce of whits paper usder the odge of the seeard, sod soast the revelutions.
Use s Bew VICTOR nesdle for ewch resord played.
FIGURE | .1 |

AVictor "Orchestration” for live accompaniment to an Auxetophone-reproduced record. rmage Coures
of Patrick de Caluwe.




Victor Talking Machine Company, Camdss, b L
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FIGURE 1.12
Conductor's score from a Victor Auxetophone "Orchestration.” Image courtesy of Patrick de Caluwé.
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nd the Amplified Bass

to mirror the success of his air valve as used on the gramophon
by applying it to musical instruments. Wir? Horace Sh_art :ﬂgagcd =:u Heaton Wirks
they soon began to experiment with the devrce on an entire string section. In November
1905, before the Northern Scientific Club in Newcastle-on-Tyne, Parsons gave a dem.

; 2de not only for the volume bur also for the qualiy

onstration, and again claims were m

of sound produced. The Musical Times wrote:

Henry Wood a

Charles Parsons hoped

Selections were played on rwo violins, violoncello. and double-bass, singly and in
concert, When the string quartet was being played, the volume of sound was equal

to that produced by a large body of strings, even though the trumpet-mouths were
5

turned away from the audience.”

T'he conductor, Henry Wood, may well have witnessed the Newcastle-on-Tyne dem-
onstration, and it was he who most famously utilized auxeto-amplified instruments in
his orchestra during the 1906 season of Queen's Hall Promenade Concerts (Figure 1.13),
Wood wholeheartedly endorsed the system, writing to Parsons thar he had “rested it in
All classes of music” and was “delighted with its real practical value as a new voice in the
orchestra.”™

Mention of Henry Wood's encounter with the Auxetophone is almost entircly miss
ing from biographical accounts aof his life.® The Strad, however, did follow developmens
with some interest. In August 1906, a contributor noted that the Hon. Charles Farsons
“shewed to Mr. H. J. Wood and a few scientists, an invention of his by which the sound
of violins, violas, violoncellos or double-basses could be so increased that one instrument
would equal a dozen in volume of tone.” The author objected to this possibility on the
grounds that the individuality and character of the player would be lost in performance
He also expressed his objections to the consequent reduction in player numbers:

Whatr makes an orchestra so impressive in tone-quality is the playing together ofa
number of distinct and different personalities. If the string band is 1o be reduced
in numbers, and the few performers left prmr'tdcd with artificial mne-pmdum the

effect may be the same in sound impact, but otherwise | believe vastly different and
inferior®!

Henry Wood, undeterred by such skepticism, had an Auxerophone valve fitted to
a double bass in the Queen's Hall Orchestra within a month. Although Wood had wit
F‘-&_‘-‘&rd Parsons’s earlier Royal Society demonstration of an ausero-violin, he did not us¢
it in the 1906 Promenade season. As A. Q. Carnegie later noted in 1934, the application
E:‘_ the Mmernlfrhune to the violin had not been satisfactory as the valve was oo cumber
ome. Carnegie also noted that the auxeto-amplified basses helped to achieve a balanc®




FIGURE .13
Auxeto double-bass. Image courtesy of Constable & Robinson.
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i [ ible otherwise, owin
; need instruments that would have been impossible , owing to lak
of heavy stringed 1 Afeer hearing the amplified bass in the orchestra, had ny;

82 The Strad reviewet, _ B e
T;inpa:l his mind about the “real musical value of the invention.” Improvement in .
:m:if the bass section, he believed, lay in the engagement of extra players, rather than iy

mechanical amplification of the instruments, deary echoing the sentiments of orchest
musicians who feared for their employment.” ) _

The arrangement in the Queen’s Hall must have been tr.ul]r impressive. Two giany
horns were installed in the auditorium, and the compressed air was electrically pumpod
up from the basernent.” The Queen’s Hall management found it necessary to assure i
patrons that the “trumpets resembling ventilating shafts on an ocean steamer were o
part of an improved system of venrilation.” Furthermore, management also complined
abour the cost of electricity needed to operate the air supply.

Henry Wood was highly enthusiastic, and he wrote to Parsons that he would “mis
it terribly after the Promenades.™ But the facts reveal pressing economic, rather than
purely artistic or <cientific, motives for Wood's desire to employ this new labor-saving
musical device. His Queen’s Hall orchestra had been seriously affecred by mass resigna-
tions of musicians in May 1904 after he had tried 10 ban the deputy system. Left with
only half his orchestra (those who left were to form the London Symphony Orchesirs),
the weakened state of his string section had caused ongoing comment in the press®
Although supported by Parsons, who had paid the weekly salary of the bass player
while the Auxerophone was in use, in return for the daily trials and public exposure,
the arrangement was not viable in the long term. Wood's correspondence with Parsons,
which continued until 1909, gives a picture of a conductor optimistic about the techno'
ogy but at war with his string players:

I have every confidénce in the ultimate success, both musically and financially, of
your auxetophone, as [ am quite sure . . . that you will be able w reinforce five
stringed inscruments . . . sufficiently to combat the complete wood-wind and bras
of the Wagnerian orchestra, and then in small rowns they will be able 1o engage five
good string players instead of twenty, and they will be able 1o have a complete wind
orchestra which . . . owing to the addirional EXpense, is always curtailed . . . of course
orchestral musicians will hate you, bur they must not be considered: the artistic

result is the only point to keep in view.”

Clearly, the rank-and-file orchestral musician objected vigorously to the Auscio
p,hme' as even Parsons himself foresaw a reduction of up to 80 percent in the string s
tions.* To his credit, Wood anticipated not only a rebalancing of orchestral forces, but
perhaps even more importantly, he foresaw a radical reordering of the aural landscape
of modern orchestral music. One can only speculate that Wood's unflagging enthusi
asm. and his assurance of the provision of ready opportunities to test the instrumens
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in concert performance, may well have been a factor in Parsons’s continued engagement
with the project. In the longer term however, it seemed that the continued resistance by
musicians proved to be a major setback in the progress of this emerging rechnology.

Unbridled industrial growth and technological advances in the late nineteenth and
early twentieth centuries had a tumultuous effect on the livelihoods of skilled workers.
But the birth of sound recording, the popularity of silent films with musical accompani-
ment, and other new forms of entertainment led to the creation of thousands of new jobs
in what were boom years for musicians. It was also a time of increasing labor militancy
in the face of often ruthless and exploitative management, and rank-and-file musicians
were to react no differently than their counterparts in other industries.”” Rather than
Luddism, the reaction toward amplification shown by Henry Wood’s orchestra may be
viewed as a sign of the increasing organization of musicians and their readiness o acr in
order to protect their cmp!D}mel'!t. It is ﬁrting then, that what may have been the first
time in history that a new form of sound technology would trigger something close to
an industrial dispute should have occurred within the strictly hierarchical confines of a
classical orchestra,

Henry Wood was never again able to employ an Auxetophone, although its develop-
ment continued for at least two years after thar fateful prom season. Horace Short's exper-
imental work at Hearon Works (Parsonss workshop at Newcastle-on-Tyne) included
attempts to amplify instruments other than those of the violin family, such as the harp
and piano, but it was found to be impossible to locate a single area of their respective
sounding boards that would respond to the vibrations of all the strings. Even with as
man}' as I‘—cur air \"-‘EL]"!'CS Ettﬂ‘d o a !.'.I.EIF'.. t!'.l{'.‘ [CSH!.[S Were not d::cmn‘:d o bf sumﬂsfu] nar
Flfﬂ.l:fjfﬂ] ennugh o warrant FL'I.It}l-ET 'EFJI.EIS an [h[‘.'il'.‘ instmmfnl:s.m

A close inspection of an air valve made by Short for instrument amplification at the
Tyne & Wear Discovery Museum reveals a more highly developed design than other
existing prototypes or commercially produced air valves found in museum or archive
collections elsewhere.” Much of the casing is of cast aluminum, while the moveable
comb is made from the alloy magnalium, lighter in weighr than aluminum, improving
the transmission of vibrations and also more resistant to corrosion from air impurities.
The spacing of the slots in the comb and fixed grid would vary in an Auxetophone valve
depending on its purpose. Parsons wrote of using one-fiftieth of an inch sloes for repro-
ducing sounds from a faint phonograph recording to one-quarter of an inch for a double

bass. The spacing or “pitch” of the Discovery Museum valve is berween these measure-
ments at 1.4 mm. A reconstruction of this air valve was attempted in 1991 by appren-
tices at the Royal Ordnance Factory at Birtley, Gateshead. Despite copying the artifact
in virtually every detail, sadly their tests produced no sound whatsoever (Figure 1.14

Such a valve would have been mounted on a string instrument by atraching it to a
wooden beam thart srretched beneath the bridge and clamped to the sides of the instru-
ments belly on felt pads. A rod transmitting vibrations to the valve was fastened to the
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FIGURE 1.1 4

7 % 4T inchés
An Auxetophone air valve designed to amplify a double-bass. Approximately 1025 x 47 %
Discovery Museum, Tyne & Wear Archives. Photo by Aleksander Kolkowsk
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bridge, as has been described above, while long leng:hs of rubber tubing connected the
valve's exit side to a giant coiled horn and its input to a blower placed at distance away
to avoid noise interference.” This set the blueprint for the way in which modern contact
microphones would be applied to acoustic strings (tubing and blower replaced by cables
and amplifier), firmly establishing the Auxetophone valve as the world’s first instrument
transducer pickup or “bug.”

A magnificent Parsons-built horn, one of the two used to amplify double basses at
the Queen’s Hall, stands proudly in the Discovery Museum. Measuring eight feet high,
with a bell mouth some three feet wide, the tapering conical horn spirals seventeen feet
from a bore of two-and-a-half inches to one-and-a-half feet at its exit. Made of heavy-
gauge sheet metal of up to one-quarter-of-an-inch thickness, it does indeed bear more
relation to a giant maritime ventilation shaft than to a common gramophone horn. Once
again, Parsons fereshadowed the technology of the future as scientific research into the
properties of acoustic horns resulted in longer spiraling and folding exponential horns
being used decades later with electronic speaker drivers to better reproduce the lower

frequenr:y range."“

Auguste van Biene and the Auxeto-Cello

In July 1909, the Queen’s Hall once again hosted an amplified instrumental performance.
This time the instrument was the “auxeto-cello,” presented, said the advertisement, for
the first time in public.” The cellist Auguste van Biene was featured in a program of
“modern music de salon,” accompanied by the New Symphony Orchestra conducted
by Landon Ronald. Van Biene played Boéllmann's Symphonic Variations, the slow move-
ment of Lalo’s cello concerto in 1D minor with the orchestra, and a number of solos
including a Bach courante and an arrangement of Ave Maria (Figure 1.15).%

Always a canny businessman, Parsonss choice of van Biene as soloist wasa calculated
one. The cellist had considerable popular appeal and was well known on the popular,
rather than the concert hall, stage. A Dutch-Jewish expatriate who had early in his career
busked on the streets of London, van Biene rose to fame through his performances in
an internationally successful musical-melodrama, The Broken Melody, in which he both
acted and played the cello as well as having composed the ritle tune.”

Parsons’s decision to hire van Biene may well have been determined by the hostile
reaction of professional musicians in Henry Wood's orchestra to assisted amplification,

A=
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It is quite possible that a more distinguished classical musician may have felt reluc-
tant to promote or play with such an unorthodox attachment to his instrument. Van
Biene was certainly somewhat of an outsider as far as the profession was concerned;
appearing always to have lived on the edge of respectability,” he had worked hard as
a performer in popular theater for much of his life and appeared to have few, if any,
connections with the elite of the musical establishment. In the music-hall or popular
context, the novelty of the auxeto-cello would appear to have been rather more of an
advantage than otherwise.

_“J
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FIGURE | .15
Auguste var Biene with cello and Auxetophone paraphernalia (ca. 1909) Criginal caption: Novo glashio

za orkester [New musical instrument for orchestra). Source: Dom in svet 22 [ 1909), National and Unhersty
Library of Slovenia, Ljubljana (NUK). Reproduced with permission.

A detailed review of Parsons’s promotional concert noted that some of the solos wert
played “on a violoncello to which the auxetophone was arrached—an instrument that
increases the tone of the violoncello, and was tried for some time h]r’ Mr. Wbﬁd-wh”h:"d
them artached to some of his double-basses™ (Figure 1.16). The review continued:

Although the volume of tone is undeniably increased, the quality is very much
changed, and rakes on the brassy quality that one would narurally expect it to do
trom the brass instruments, a mouthpiece through which the vibrations have 1
f:nme_ This brassy quality is not very unpleasant in itself except when a wide interval
is taken, and then the tone seems 1o vibrate in a harsh way; in any case, the volume

i5 inc v 2R . ; )
creased at the expense of the characteristic tone of the violoncello.®

Such neeati i ; i .
SR TEvat and lukewarm appraisals were to sound the death knell for
AUXEro-assisted 1 i : :

ssisted instruments. The Queen's Hall was 1o have been the first of severil

VENLES [0 ; P J
host van Biene's amplified cello, but no further recitals appear to have taken
P]“C‘:Illiﬁl :
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FIGURE | .18
View of the Ausetophone air valve attached to cello, showing & connecting rod to the instru-
ment's bridge {ca. 1909). From “Sciente and Invention,” Literary Digest; January 1910 (Author's

private collection)
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Conclusions

{n his correspondence with Sir Ambrose Fleming, inventor of the thermionic valve, 4.

sors wrote:

We spent much time and money in endeavours to introduce it [the air valve] on vio-
lins, ‘cellos, and double-bass instruments, bur were eventually blocked Wb"l‘mﬂﬁdby
because they found it would reduce the number of executants
from one-fifth 0 one-tenth for the same volume of sound. 1 dropped the whole mai-

et and Short was employed on other work including experimental atempts 1w make
He lefi our service about 1914 to join his brothers making sea planes™

the Musical Fraterniry,

diamonds.

While the hostile reaction from orchestral musicians may well have influenced Far.
sons's decision to drop the Auxetophone project, another key factor is likely to have been
Horace Short’s departure from Heaton Works, several years earlier than Parsons had
recalled.'” Short built the valve used successfully on a double-bass in the 1906 Prom-
enade Concerts, and it is certain that the device attached to van Biene's cello ar the
Queen’s Hall three years later was also of Short's design. The distorted sound described
in the above review of van Biene's concert may be artributed to a malfunction or makd-
justment of the valve, rather than any underlying design fault. Short was unlikely to have
been present to assist and calibrate the valve ar the concert, having left Parsons's employ-
ment during 1908 and otherwise greatly occupied in July 1909 with the ceeation of the
Shellbeach Aerodrome on the Isle of Sheppey.'™ Moreover, a cello had been successhully
amplified by Short in 1905 at the Northern Scientific Club, the demonstration which
had so inspired Henry Wood." It is no coincidence then, that the project should have
been abandoned so soon after Short's departure.

Defects in Auxetophone valves were often caused by minute dust particles and moie
ture that interfered with the workings of the comb, even though the air supply was filvered
by a fine-mesh gauze and cotron wool. Meticulous cleaning and regular maintenance W
necessary to produce satisfactory results.'™ The failed attempr by apprentices at Birey ©
produce a sound with their reconstructed valve highlight the difficulties in successfully
operating such a device, although a working Parsons Auxc{nphunp-{;umoﬂm! wi
regularly demonstrated at the London Science Museum during the late 1970
o z;:;h“;fdfg;::zﬂlﬂizg money me}hr: enterprise as profits gained through
; phone and Typewriter Company had by 1908 all been used up
in payments to Short, development costs, and for the undoubredly expensive demonstrason
concerts. ' "d‘_r l’n:e same time, Parsons was investing far more heavily (and eventually losta s
ﬁf:ai‘:; " his "ﬂ_“}'-rt;r-*ﬂ"g quest to synthesize diamonds. Perhaps he chose o rdiet

Cunsidtmt?opmle? w Eﬁrt the rewards, if su:.:::‘c'ssﬁd. would have been colossal. ™
tia the 15205 wh;: R also pur a5 end to further development of the ﬁuﬂmpjﬂ"‘
S bei?;}:fnmeptg coupling the valve to an electromagnetic “wireless 5'1'5‘

ar superior to any existing loudspeaker then available. The resulting
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sound quality and power would only later be rivaled by the moving coil speaker drivers
of the 1930s. Parsons had shown a keen interest in these experiments, bur as his patent
rights had expired and since no monopoly could be guaranteed, he declined ro invest in
such a system that would surely have fulfilled the Auxetophone’s potential.'™

The commercially produced auxeto-gramophone may have had a limited market
thanks to its enormous price tag, but imitations soon appeared in Europe indicating
a strong demand. Air-powered machines with imposing brand names such as the For-
rophon, Toncyklop, and the Gigarophon were manufactured in Germany as early as
1908,""" while in France, the development of compressed-air amplification took an inde-
pendent course, driven mainly by the cinema industry. The inventor Georges Mendel
patented a variant of the Auxetophone valve in 1907; his elegant design incorporated
radial arms that opened and closed slots in a corresponding wall inside the valve and
had a spring-adjusted needle bar.'" French experiments in film and sound synchroni-
zation culminated in Leon Gaumont's pneumatically powered Chronophone of 1910,
with its twin turntables and horns, providing continuous, synchronized soundrracks and
music to film, discharging sound from behind the cinema screen.’" In Britain, the Aux-
ctophone was superseded by the Stentorphone of Harry Gaydon, manufactured by the
Creed Telegraph Company from 1914, which used a comb valve system similar tw its
forebear. It continued service as an open-air player of music and as a public address sys-
tem well into the 1920s, with Stentorphones installed at London Underground stations,
bellowing out recorded announcements during the rush hours.'”

The Auxetophone would fall victim to the rise of electronic valve amplification whose
progress was hastened by the development of radio technology during the First World
War. In what can be taken as a posthumous tribute to Horace Short, aviation and the
Auxetophone principle were united in trials held late in 1918 during the war, at Budey in
Suffolk by the newly formed Royal Air Force. A Stentorphone was fitted to an aircraft to
enable air-to-ground communication, with wind power alone providing enough pressure
to operate the valve. The pilot’s voice was clearly audible from half a mile away, but only
if he flew at dangerously low altitudes."™

Parsons wrote to John Ambrose Fleming, “I was never able to obtain an actual mag-
nification of the voice by means of an air-valve. Your ionic valve has solved this prob-
lem."""* While showing modesty in admitting to the limitations of his system, Parsons
conspicuously fails o acknowledge Short’s earlier success in amplifying the voice with
the Gouraudphone. However, the letter is important as it represents a symbolic handing
over the reins by one of the greatest mechanical engineers of his age to his counterpart in

!]'“.' SP]]CIE urelﬂctrﬂnlcs.

In our digital age, interest in so-called obsolete forms of sound reproduction, from
wax cylinders to magnetic tape and vinyl records, has never been greater. A working
reconstruction of the Auxetophone as applied to musical instruments is long overdue
and essential not only for a modern analysis and appraisal of its qualities but in order to
establish the Auxetophone as the missing link berween the acoustic and electronic eras in
the history of sound reproduction and amplification technology (Figure 1.17).
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FIGURE 1,17

Charles Parsons's Auxetophone horn [ca, 1904), used to amplify the double-bass and E_"HIFCIF."-QI-;‘ Faa-

tured ina sound instaliation by the author at the Great North Museumn, Newcastle, 2010; loaned by %

Tyne & Wear Discovery Museurn. Copyright © Louise Hepworth
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MNotes

1. From Thomas Edison’s invention of the phonograph in 1877 until the introduction of
electrical recording in the mid-1920s.

2. The London musical instrument maker A. T. Howson made an carly atempt at electrical
amplification in 1913. See Howson, Improvements in or Connecred with Phonofiddles, Violins,
and Other Stringed Musical Instruments. GB Patent 26,143, It provided “a means for electrically
wransmitting the sound of a musical instrument to a horn ot sounding device removed or detached
from the inscrument itself, the invention being mainly intended for use in connection with the
musical instrument known as the phonofiddle, but being also applicable to other stringed instru-
ments.” Henri Kubelik, billed as “The Famous Hungarian Eccentric Violin Virtuose,” appears to
have played an electrically amplified violin during his 1914 tour of Australia. See “He Would Win
Our. The Story of Kubelik, a Talenved Violinist,” The Mail, June 20, 1914, and “Theatre Royal:
Henri Kubelik,” T#e Mercury, June 5, 1914. Further developments in the area of electrical ampli-
fication of string instruments were made by George Beauchamp, who introduced the first versions
of his electric violin in 1935, See Richard R. Smith, Rickenbacker (Fullerton, CA: Centerstream
Publishing, 1987}, 53.

3. In addition to archival sources, significant research was conducred ar the Tyne & Wear
Discovery Museum. A close examination of an Auxetophone valve for instrument amplification
designed by Horace Short, and associated contemporary documents has led o a greater under-
standing of its mode of operation. The examination also shed light on the possible technical
reasons for the early demise of this technology. Furthermore, a reconstruction project is planned
by Aleks Kolkowski using part of this research as its basis in order to build a working version of
the auxeto-cello.

4. The Magnavox meving-coil loudspeaker and public address system was patented in 1913
and first demonstrated in 1915, Sce Timothy |, Sturgeon, “How Silicon Valley Came to Be,” in
Underseanding Silicon Valley: The Anatamy of an Entrepreneurial Region, ed. Martin Kenney (Stan-
ford, CA: Stanford Universicy Press, 2000).

5. Examples of both machines are to be found in the Science Museum collection of commu-
nications technology: 1938-313 (Parsons Auxetophone) and 1982-452 (Gaydon Stentorphone).

6. Charles Parsons, Improvements in and Relaring ro Musical Instruments, GB Patent 10,469,

7. John Mauthias Augustus Stroh, Improvements for Violins and Other Stringed Instruments.
G B Parent 9418, For detail, see Alison Rabinovici, “Augustus Strohs Phonographic Vielin, A Jour-
ney; Victorian London, Australia, Transylvania,” Galpin Saciety fournal 58 (May 2005): 100-23,

8, Staney’s lerters to Parsons, quored in extenso, are to be found in Rollo Appleyard, Charles
Parsans: His Life and Work (London: Constable, 1933), 217-20.

9, Derck B. Scott, Music, Culture, and Society: A Reader (Oxford, UK: Oxford University Press,
2000}, 129.

10. See, for example, “The Crying Evil,” The Times, September 19, 18535, 11; “The Polytech-
nic: Ethiopian Serenaders,” The Timer, May 31, 1858, 12; “Street Musicians,” The Times, July 2,
1860, 8.

11, Edison, Improvement in Speaking-Machines. US Patent 201,760 (March 4, 1878).

12, "The Aerophone,” New York Times, March 25, 1878, 4.

13, Quoted in Francis Jehl, Menlo Park Reminiscences: Part I (Dearborn, MI; Edison Institute,
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38. Letter quoted in Gordon Bruce, “Horace Short, The Hon C. A, Parsons and the Auxeto-
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80. Henry Wood's youthful interest in engineering and technology suggests that he was well
able to understand and appreciate both the function and the potential of Parsons’s invention. See
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. wThe Parsons Auxetophone’; “One Instrument Played by Another,” The Lz,
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05, “Van Bicne of 'Broken Melody' Fame,” The Times, July 7, 1909, 8. ;
96. “Sir Henry . Wood,” and Gamba,"Vielinists at H::mc and Abroad, -[54‘
97, For a more deailed account of van Biene, see }ergr I'Ccnn:w:‘qr, m_PhﬂMm:w.
of the Cellise Auguste van Biene: From the Charing Cross R::ad to Brighton via H'm:""
Victorian Soundscapes Revisted, ed. Martin Hewite and Rachel Cowgill (Haorsforth, Leeds Triniry,
for Victorian Studies, 2007); Brenda Neece, “Magician of the Cello

and All Saines/Leeds Centre
Auguste van Ricnc’s Brilliant Career,” The Strad 112, no. 1338 (2001): 1102-09.

g% Van Bicne appeared in court on 3 number of occasions for failing to pay the men-
bers of his company. See for instance, “I'he Broken Melady. Van Biene Arrested. An Unsirished
Dbt Adelaide Advertiser, August 14, 1905. For court appearances for breach of copyright s,
for instance, “*Maritana' in Court,” The Era, March 19, 1881, 5,

99, “Mr. Auguste van Bienc’s Recital,” The Times, July 9, 1909, 13.

100. Parsons’s correspondence concerning the planned auxeto-concert series is referred 10 in
W, Garrete Scaife, From Galaxies to Turbines: Science, Technelogy, and the Parsons Family (Philadd-
phia: Institure of Physics Publishing, 2000}, 471 —520.

101. Letter to Sir Ambrose Fleming, 1921, in Appleyard, Charles Parsons, 205.

102. Bruce, “Horace Short, The Hon C. A. Parsons and the Auxetophone.”

103. Christopher Henry Barnes, Shorts Aircraft since 1900 (London: Putnam Aeronautical),
1989, 47.

104, Gamba, “Violinists at Home and Abroad,”1 14,

105. “Tnstructions for the Care and Operation of the Victor Auxetophone,” Owner's Manul,
Victor Talking Machine Company, Camden, NJ: cirea 1907.

106. From the recollections of Richard Cole, former Science Museum curator and Aureto-
phone operator. A note found in the Science Museum Document Cenire (T/1938-313) oo
recommends the best disc to be played: H.M.V. C7745, Casse-Noisctte Suite, op. 712 (Tchar
kovsky): Marche, recorded 1917,

107, Bruce, “Horace Short, The Hon C. A. Parsons and the Auxetophone.”

108. Amanda S. Barnard, The Diamond Formula: Diamond Synthesis—A Gemmological -
spective (Burterworth-Heinemann, 2010).

109. An account of staff member A, Q. Carnegie’s experiments is found in T. R., *The Work
of the Late Hon. Sir Charles A. Parsons, O.M., K.C.B., ER.S.-(5) The Auxctophone.”

110. Herbert Jistemann, Phonagraphen und Grammophone (Braunschweig, Gertmany: Klink:
harde & Biermann, 1979), 229-32.
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Patent 8808, ents in or Relating to Phonograph and Like Appars
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Gaumont and others, are to be found on the website of Henri Chameoux, *Quelques disques
de synchronisation pour le cinéma.” hoep:/fwww.archeophone.org/cinema/ {accessed Ocrober 1,
20100,

113. Steven Halliday, "A Pressing Problem—A History of Congestion in London’s Tube,”
Berkhamsted Review, November 2001. The Stentorphone was first used on the London Under-
ground at Charing Cross and Oxford Circus stations in January 1921. A carcoon lampooning its
use was published in The Star, January 28, 1921,

114, Bruce, “Horace Short, The Hon C. A Parsons and the Auxcrophone.”

115. Letter o Sir Ambrose Fleming, 1921, in Appleyard, Charles Parsons, 20.
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Introduction

When artifacts are used in performance, the audience may experience technology through
music in ways that heighten awareness of the past while ar the same time sparking reflec-
tion on cultural production and consumption in the present. Showmanship and live
curating can open up the history of technology to fresh audiences (or to familiar ones in
new ways). This combinarion of education with entertainment also has the potential o
affect how audience members perceive everyday relationships with technology through
work and leisure. Viewers and listeners can never be forced to think or feel along prede-
termined lines, but any text or performance may be analyzed to see whart opportunities
are presented for active engagement with aesthetic or cultural questions.

This chapter analyzes two examples of artifacts in performance: the ensemble Apart-
ment House performing a Stroh quartet at Kertde's Yard, Cambridge (March 2006}, and
a concerto for iPhone and Pianola by Julio d’Escrivin with Rex Lawson at West Road
Concert Hall, Cambridge (November 2009). The discussion blends technical detail with
consideration of audience experience. Information thar might be considered incidental
from a strictly musical point of view, such as a pre-performance talk or an adjustment
during the concert, is drawn in where relevant. Before turning ro the examples, [ explore
briefly the question of effort in relation to music technology and audience experience,
fallowing a recent discussion by d'Escrivin himself, “To Sing the Body Electric: Instru-
ments and Effort in the Performance of Electronic Music” (2006). Drawing theoretical
perspectives together with historical detail and performance analysis, I seck to dem-
onstrate how artifacts can be used to enrich audience awareness of present conditions
through a dynamic representation of past episodes.

A Stroh instrument is a violin or any other stringed instrument in which the wooden
resonating body has been replaced by a diaphragm and metal horn. A Pianola is a piano
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notes, activated by a punched roll. These two

examples have been deliberately chosen as coming from the late I_Em’ "“I"“ﬂf 19005, 3
period that pre-dares electronic music but I:If"r"El’l'.hclf?SS #w c'.t.{:t&rlmmﬁ in the produc.
tion and reproduction of sound. The intention hirc is to ﬂriurr:mitc acenmi_mnEm of
the Artefacts: Music volume, which asks whether “the application of electronics marks
distinct phase in the development of music, or wlfeth:r the applu;.atmn ot'ne:u technolo-
gies has merely exaggerated existing rendencies.” As Hans-Joachim B.mun. introducing
Music and Technology in the Tiwentieth Century (2002), observes, machines entered music |
long before clectronics.! Has the transition from mechanical to electromechanical w
electronic instruments really been as radical as we might like to imagine, from a twenty- |
first-century perspective in which life without microprocessing seems primitive! Orcon- |
versely, have the changes been more radical than we are habitually able to conceive of
having grown so used to present modes of interaction through electronic devices?

The 1880s to 1920s constitute a peculiar period in the history of technology, at once
marching relentlessly toward the future and remaining resolutely Victorian. Edison’s
1877 phonograph, a purely mechanical means of recording and reproducing sound,
may be viewed as a humble precursor to developments in electronic, amplified sound,
or as the triumph of mechanical understanding and control of sound. Stroh instruments
and player pianos emerged during the 1890s and had declined in use by the end of the
19305, largely thanks to the rise of electronic amplification.” As mechanical innovations,
they first benefited from and were then rendered obsolete by developing markets for
recording technology, occupying an ambiguous cultural niche that is explored in more
detail below. In the context of early twenty-first-century performance, such ambiguities
begin to make trouble for a straightforward choice between electronics as “a distinct
phase in the development of music” or as an exaggeration of “existing tendencies.”
The distinctive quality of these instruments in performance is brought out through :
discussion of “effort” as a contentious theme in electronic (as opposed to acoustic and
electroacoustic) music.

44 H Chapter 2

firted with a mechanism for playing the

Instruments and Effort

[YEscrivin’s essay on “Instruments and Effort” addresses the question of whether elec:
tronic music can be truly satisfying for a concert audience. The advent of microprocess
ing raises two key issues: loss of visible technique or skill, and reduced ph:ﬁk‘:' exertion,
Where early electronic instruments such as the Theremin or Ondes Martenot require
Pm‘fti'ﬂﬁi manipulation of gestures that bear a recognizable relation to output sound,
dﬂlces‘used with computers (such as game controllers, gloves, or helmets) may produce
sound in any way the programmer chooses, often removing physical effort altogether”
In the context of music with computers, physical symproms such as perspiration have
come to signify a generation gap: musicians “under, say, thirty years of age’ are ot
accustomed to seeing much sweat in the performance of electronic music.™
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A composer and performer of electronic music himself, d’Escrivin asks how far
“performing effort” and “bodily involvement” are necessary for an audience to be
engaged.” "How much control should the performer have on the sound for a perfor-
mance to be exciting? . . . Does it also matter if the objects that we designate as instru-
ments do not look like they could even possibly correlate with their assigned sonic
ourput?”® He concludes that the answer may vary according to age and experience:
“T'hose who have been brought up with personal computers and video games could be
more open towards gffortless performances. People of an older generation may tend to
require an old-school paradigm of performing virtuosity, where perceived effort and
dexterity on behalf of the performer are paramount to the enjoyment of music.”” The
prominence of this theme in writing and conversation about CONtemporary music sug-
gests that the question of physical effort is attended by cultural concerns in addition
to the generational tension.

Ideologies of Sound Production

Ambivalence abour physical presence is a key theme of David Toop's Haunted Weather
(2004). "As the apparatus of music becomes less apparent, particularly in the digital
domain,” he observes, “so sound becomes more completely itself, the purest manifesta-
tion of a dissmbodied, time based art.™ Toop includes a broad sweep of popular and
classical forms in opposition to the laptop: “Freed from the distraction of ranked violin-
ists dressed in black and white sawing at their instruments, guitarists leaping around on a
stage, entire typing pools of keyboard players, choreographed dancers, drum risers, video
walls and pyrotechnics, the intangible core of music, the part that makes some people
close their eyes when they listen, is allowed its full power.” But, he acknowledges, “This
gain comes with some profound losses. Whether based on false assumptions or deep-
seated needs, the sight of musicians playing in real time, engaged in actions that have a
discernible link ro the sounds they are producing, makes an audience feel a warm glow
of communication.”

Paul Théberge has also observed that the “direct relationship between physical ges-
tures and sound” is “completely severed with electronic devices,” giving sounds “appar-
ent auronomy and uncommon power [ . . . | in determining how you play them.™ His
argument in Any Sound You Can Imagine (1997) pursues the broader social and induserial
context for this shift in musical ethos, capruring a deep tension between “romantic ide-
ologies of personal expression that have been traditionally associared with musical instru-
ments” and the more recently evolved condition of musicians as producer-consumers."
The loss of a physical relationship to sound through MIDI, computers, and reproduction
technology, along with fears about the departure of skill and creativity, is part of a much
broader shift from Victorian industrial society to “postmodern capitalist enterprise.” " In
this context, the very meaning of “sound” and “live” have shifted but still retain some-

thing of their romantic associations and values. "
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on berween romantic and late capitalist ideologies of sound produc.
4l framework through which we may appreciate differens
d the performing body. This is useful because

argum ol : r g :
passions can run high on the topic. Toop's pure sound versus social act 1s expressed in

a measured, almost detached remper, though he hankers to educate audiences in the
d and attaches a hint of frustration to the continuing need for

appreciation of pure soun . : 1
that saccharine “warm glow.” Opinions during the 1970s were articulated in stronger

rerms. Murray Schafer, in his 1977 account of soundscape transformation through the
ndustrial and electric revolutions, identifies “schizophonia” as a problemaric rwenieth-
century development. The term is defined as an act of violence, with uncanny effecs:
“We have split the sound from the maker of the sound. Sounds have been torn from
their natural sockets and given an amplified and independent existence. Vocal sound,
in the head but is free to issue from anywhere in

Théberge’s tensi
ffers a broad conceptu

tion © :
ents about sound generation an

for instance, is no longer tied to a hole
S

the landscape.

Roland Barthes, in “The Grain of the Voice™ (1972), adapts from Julia Kristeva o
distinction between “phenotext” and “genotext,” drawing out rwo opposed modes of
singing. The “phenosong,” which Barthes found ubiquitous, constitutes “everything in
the performance which is in the service of communication, representation, expression.”
This he associated with facile notions of embodiment, a “myth of respiration,” which
he dismissed with a visceral image: “The lung, a stupid organ (lights for cats!)." The
phenosong dominates through mass culture, with its concern for sentiment, drama, and
clear expression, In contrast, the “genosong” bears a deeper relation to both language and
the body, being “the volume of the singing and speaking voice,” and “having nothing
to do with communication, representation (of feelings), expression.”'® The hiserionic
energy directed by Barthes against the phenosong, which lends itself to elaboration much
more fully than does the mysterious “grain” of his essay’s title, may possibly funcrion
a parody of that category’s action. Even so, it gives the essay itself a distinctly “phenotex-
tual” edge.

Schafer and Barthes were writing well before the adoption of game controllers in
electronic music, and only just contemporaneously with the emergence of micropre-
cessing. Their rhetoric serves as a reminder thar there is more at stake in the consested
relationship between physical gesture and ourput sound than simply the accommodation
or rejection of computer technology in music.

A Theory of Sentics

D’Escrivin pursues an analogy with space exploration as a provisional answer © the
problem of communication in musical performance lacking “sweat.” This is bormowed
from a “theory of senrics” developed in 1970 by Manfred Clynes, in the context of cor
cerns “Im.ut mental health on space missions."” Clynes explored the capacity i i
mal physical actions to become associared with emotional expression, thereby offering
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astronauts a way to experience a rich, affective life in cramped conditions. The subritle of
an article by Clynes on his research in Psyehology Taday (1972), “Sentic Cycles: The Pas-
sions at Your Fingertips,” captures the general idea. D'Escrivin suggests that the attach-
ment of emotional intent to the click of a mouse may give performance with computers
a “sentic” significance. As he observes, the key difference between an astronaut expressing
feelings and a musician performing is the absence or presence of an audience. The space
traveler knows what he or she intends. Bur how will the laptop artist’s listeners know
what emotions have been intended by each click?

Minimal gestures are nothing new in Western art or popular music. In the acous-
matic tradition of musique concréte, gesture is absent altogether, while John Cage’s 4'33"
makes a performance out of the refusal of gesture, throwing intention open to question.
Electronic dance music covers the full spectrum, from the “sentics” of Krafowerk (as one
YouTube comment put it, "A bit dull live arent they? | wouldent pay £40 to see 4 bald-
ing germans press a few keys on a laptop”) to the histrionics of Throbbing Gristle. The
gestures available to a performer are not simply determined by technology: expectations
about the necessity (and form) of spectacle also play a role. Trevor Pinch and Frank
Trocco, writing abour early Moog marketing, illustrare the point nicely. Analyzing a pro-
motional photograph of the Series 900 modular synthesizer, they note “a posture delib-
erately used by Moog in his advertising,” in which the musicians at work have their left
hands adjusting knobs while the right hand is lower, preferably resting on a keyboard."®
This gesture “seemed to encapsulate the link between the music and the machine,” and
Moog was clearly aware of the need to meet existing expectations about the generation
of sound in music: “It looks good if you're playing a keyboard,” he remarked. “People
understand that then you're making music. You know [without it] you could be tuning
in Russia!”

The radio joke shows awareness of audience unease in relation to unfamiliar modes
of performance. Without a keyboard, Moog operation is at once inaccessible and subver-
sive (tuning in to Russia), and, paradoxically, all too accessible (anyone might do it by
accident, so where is the skill?). The gestures associated with new technology do trigger
anxieties about accessibility and skill, but these extend beyond the kit and its uses. As
Théberge insists, “How you learn ro make and listen to music cannot be explained solely
by the direct physical or cognitive relationship between you and your chosen instru-
ment.™ Music theorists, he observes, tend to focus their concerns abour “the creative
role of new technology” on “problems of human/machine ‘interaction,™ while “prob-
lems of a more collective or social nature” slide out of view. In the two performances
analyzed below, the use of artifacts offers the audience an opportunity to engage with
innovations in sound production in ways that invoke a social context. The Stroh instru-
ments and Pianola, with their ambiguous position in the history of recording technology,
drive 2 performance aesthetic that is “sentic” and “histrionic” by rurns, prompting self-
consciousness about music technology in tension between romantic and late capiralist

idmlngieﬁ of musical production.
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Stroh Instruments

Seroh instruments are serings (notably "'i“ﬁ“f’ bur also viola, cellu,.bass, guitar, map-
dolin, ukulele, and one-string fiddle) on which the "r"‘:"':'d'-'" W‘fndll'lls body has be
replaced by a diaphragm and horn, enabling a more 5rnflent ar!d dlre:::uumi sound. They
were manufactured in London from 1904 to 1942, “:“h various spmr:nm and adapti
vions occurring under other names around the world.™ 'I_'ht! bn:ﬂh carries the aura of
quaint oddity from a bygone age, 3 period notable tor mw:nnnn‘s, often more bizan:
than practical.™ Yet they were nvented by a man of great mechanical acumen, and dhey

were used almost universally in early recording studios, replacing conventional stringsd
nstruments as these were not captured well before the advent of microphones and dec-
tric amplification. Rendered obsolete by those developments in the mid-1920s, Stroby
continued to be fearured in dance bands, Morris dancing, and the music hall, and may
occasionally be heard roday among buskers and in folk music.

Augustus Stroh (1828-1914) was an exemplary modern Victorian, setting out
2 watchmaker and moving on to work at the forefront of telegraphy, sound recording
nd acoustics.”> When news of Edison’s phonograph reached British audiences in 1878,
Stroh was commissioned 1o build a demonstration model, to which he added certm
improvements.” His phonographic violin, incorporating the diaphragm and hom from
Edison’s machine, was patented in 1899 (Figure 2.1). Two years later Stroh made the
crucial adaptation of a cone-shaped diaphragm (enabling uniform vibrations across it
surface), an innovation with “far-reaching consequences, not only for diaphragms used
by gramophone, phonographs and Stroh violins, but also for the development of electric
loudspeaker design some rwenty-five years later.”* Alison Rabinovici notes the existen
of plans for a musical instrument incorporating a diaphragm among Stroh's acoust-
cal experiments for 1879, casting received mythology about the invention into doubt:
“Contrary to the popular view; Stroh did not develop his amplified violin purely &4
response to a practical need for a louder and more directional violin for an as yet imiper-
fect recording technology.” The Stroh violin, she suggests, grew out of explorations
stimulared by the phonograph, burt it was not simply devised to address 2 comparati®
weakness in conventional stringed instruments. The Stroviols trademark was registered
in 1910 by George Evans, who added a secondary horn (enabling the player o monif
sound) during the 1920s.%

Tlhe Strol'_x name; adopted in Evans’s trademark, was a marker of distance from mer
lli:mpuhst musical innovartions. Rabinovici elaborates on the distinction between Sreh
'I“ﬁi:tuj:dnlts :l‘“dﬁthf Fhﬂrlcﬁdd|c. a single-stringed, horned violin. This trademark W
E‘:f B ‘cluﬂriﬂﬂs'_[i ,l:_-}r the inventor A. T. Howson, tvhu “supplied the music hall engertan
iy rl.::i éztztrumints that were 1Tsr:d Fﬂmiw:l}r in comedy routines gd. mn:f
T phnnni}iﬂc hcd rmlic dneeded ;}mpllﬁcatmn in large and crowded music -
PSR s-:r-cal::da TRACY NONIO e the music hall following its nonhotned P

’ Japanese or Jap fiddle, and was taken up by proponents of he




FHGURE 2.1

A recording session with Rosario Bourdon conducting the Victor Salon Orchestra. A Stroh violin is visible in
the foreground. Courtesy of the George H. Clark Radioana Collection, Archives Center, Matianal Museum
of American History, Smithsonian Institution.

carlier instrument, most famously George Chirgwin, While Stroh instruments designed
for recording studio use “required trained musicians to play them,” a “performance on
the single stringed phonofiddle was much more within the reach of the musician who
lacked formal or extensive classical training,” Promotional materials and press notices
for the phonofiddle stressed ease of playing and accessibility to beginners. “It is almost
as easy to play the Phonofiddle by ear as it is to whistle or hum a tune,” Laura Howson
(the inventor’s spouse) advised in her 1910 tutor for the instrument.” For all its asso-
ciations with the scientific and classical music establishment, a similar vein emerged
in Stroh coverage: “Although the diaphragm is made of metal aluminum there is no
metallic sound audible. . . . The rich mellow tones . . . require no forcing. The slight-
est contact of the bow will bring them forth, and make the player imagine himself a far
better player than he really is.”* Such rhetoric of enhanced performance would already
have been familiar thanks to its widespread use in automatic piano marketing from the
lare 1890s onward. ™
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An Aesthetic of Histrionics

¢ of Stroh sound, like any auditory experience, is shaped to an extent by the
[istener’s expectations. Contemporary accounts tcn&Fd p.? note a significant improvemen;
on regular seringed instruments sound. “The G stnng is a drta::n_ It possesses the decp
rich quality of a fine ‘cello A, but there is no unevenness in the strings. The harmonics are
Joud and pure, and what s of great importance is an entire absence of ‘scrape.”™ Echoing
these comments from a 1902 advertisement, Julian Pilling reports being impressed by
“hew good the tone Is. One tends to expect a metallic sound but there is none of this, I
is certainly a ‘violin like sound although different from that of a wooden fiddle, a lirde
‘Autey’ perhaps.” Aleksander Kolkowski, who has recently restored a full Stroviols string

between “the sound of a normal violin” which, “because its
o an extension of yourself,” and Stroh sound “coming from the

The characte

quartet, STresses COnrrast
under your chin, feels lik

horn,” giving “a strange feeling of detachment.” He seconds Pilling’s assessment of the
timbre: “Youd expect them to be unny, burt they are not at all. They sound very flutey,
very warm, a lirle reedy.” The sound is, Kolkowski adds, reminiscent of a “very good
carly gramophone recording.” For carly-twentieth-century authors promoting the Stroh,
the instrument gives traditional string sound a boost, making it richer and bringing 1
closer ta modern ears crowded by a new world of competing entertainment. For the early
rwentieth-first-century musician engaging with the history of technology there is a con-
trasting emphasis on the mediation of the violin sound, almost as if the horn represents
a hundred-year tunnel for the sound waves to travel through.

These cultural contingencies give the Stroh instruments a complex bearing on the
theory of sentics, for the relation of input effort to output sound cannot be straight-
forwardly assessed. The horn is intended 10 amplify sound in a particular direction,
withour a corresponding increase in the performer’s effort. This could be identified
a preliminary step toward the sentic age, a categorization thar is supported by viewing
the Stroh's phonograph technology as a precursor to electrical and ultimarely electronic
sound recording and reproduction. The “flutey” sound and distancing effect mean
that the conventional scale of stringed instrument performance activity yields a sound
associated with reduced effort: the “very good early gramophone recording” described
by Kolkowski. The gestures associated with playing a gramophone, while consider:
ably greater than those entailed h}r a CD or MP3. nonetheless constitute 2 ;1311'.&;3:11
reduction from the original effort of playing a stringed instrument. However, when the
restored IStTnvials quartet plays live, an aesthetic of histrionics begins to emerge the
i e e g e e
7 ﬂ\invgardeh:rrilfmcmtaml}; a good deal more than is habitual nm;d the sa!.cmnmﬁs
restored insmuients ?;F: o n th E m,r:tex[ % Tuﬁc o Knlkm‘f-h!

r their “reedy” sound as an inversion of the effort paradign

esrabli i i -
" lished through music with computers. Close examination of a specific performanc
elps to demonstrate this point,
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Apartment House Stroviols Quartet

Kolkowski's composition What Hath God Wreught? plays with the relationship between
string and horn features of the Stroviols, including percussive use of the metal, bow
grinding, and bowing of horn rims. Not until the third movement are strings bowed,
exclusively with harmonics, to create a stylized eeriness. The first and final movements
incorporate two Edison cylinder phonographs playing telegraphic sounds, in a tribute to
Stroh's work in telegraphy with Charles Wheatstone in the lare 18005, “What hath God
wroughe?” was the first message transmitted by Samuel Morse in 1844, and in the final
movement one cylinder plays this signal while the other reproduces the resonant frequen-
cies produced by bowing each of the four horns (the Morse message and horn frequencies
set the rhythmic structure and pi.t::hfs for the whole composition). In addition, a gramo-
phone plays an old Morse code instructional record from the 1930s. The phonographs
and gramophone are connected to the violins and viola with lengths of PVC tubing, so
that the recorded sound emerges through their horns (at one point the cello is played
through the viola horn using the same rechnique).

The effort expended here is ultravisible to the audience, and it is coupled with
vulnerability of sound outpur. Messages are subject to blurring, exaggeration, dete-
rioration, crackle, echo. Performance gestures are greater than the output sounds: The
plastic tubing at times seems almost alive, with a tendency to escape from where it
has been placed, requiring vigilance and repositioning, Themes from What Hath God
Wiaught? were echoed in the other works performed alongside Kolkowski's piece at
Kettle's Yard in Cambridge, United Kingdom, in March 2006 (Figure 2.2). Caroline
Wilkins's With Circle and Axis (originally composed for a traditional string quarter)
exploits uncanny effects and ordering, matching the blend of scientific and supernatural
interests characteristic of the Stroh period, while 7o Be or Not to Only Stand and Wait
by John Lely invokes mechanical toys and the music hall, incorporating kazoos and
linking the Strohs to each other once again with tubing. The program concluded with
Anton Webern's Langsamer Sarz (1905), giving the audience a taste of conventional
string music played on the Stroviols, with plenty of vibrato and swaying to underline
the histrionic aesthetie,

Overall, the Apartment House quartet exploits the Stroviols's ambivalent position
in the history of music technology, inviting the audience to encounter phonographic
lc'c]'mn]u:rg}r on renewed terms. The use of connecting tubes, inspired b}" carly dictation
machines and fairground or arcade devices for listening to recordings without the use
of horns, additionally functions as a visual parody of the much-less-visible wired and

wireless connectivity of electronic devices. This invites self-consciousness about our ten-

dency ro measure the past against present levels of technological capacity. The vulnerable
dexterity and extra labor on show heighten awareness of instruments as participating
in a broader social and material context, creating a thickness to the Stroh sound as it is
lirerally layered with voices from the history of communication technology. While these
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FIGURE 2.2
The Apartment House Strovigls quartet performing Aleks Kolkowski’s compasition What Hath Cod

Wrought? at Kettle's Yard in Cambridge, United Kingdem, in March 2006. Courtesy of Aleks Kolkowsk,

voices veer toward the Stroviols's scientific associations, a touch of the improvised, irrev
erent, music-hall style also carries through. A comparable layering effect, similarly tinged
with showmanship, is created in Julio d'Escrivin’s Ayayay/ through a dialogue between
Pianola and iPhone.

Machine Expression: Piano-Players and Player Pianos

Introduced to the market in the late 1890s and declining through the lage 19205, auto-
matic pianos became a symbol of the period’s deep ambivalence about human-machinc
interaction. The basic principle of operation is a pcrfnr.ltcd roll on which small hales
correspond to performance actions (the striking of individual piano nores). In this senst
the automaric piano may be compared to an early sequencer.™ Piano-players are boxes
pushed up 1o the front of a pianotorte, with concealed mechanical fingers striking the
keys. Player pianos accommaodate the mechanism within the piano body: They may be
p:a):'ed aut:trn:arifa]ly by means of a roll, or conventionally by a pianist striking the keys
("Piancla,” a trademark of New York company Aeolian, came to stand loosely for pianc-
Pl:d}:cm and p|aye1' Pialmﬂ of all “'Iiiki!s.:l In either case, suction from foor Pedghn.g k-
tains a vacuum, while the pedal action is also used to wind the roll ata steady rate. Eadh
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time 4 hole passes, air is sucked through 1o operate a tiny bellows, activating the pro-
grammed note. The extenr of the hole determines how long the note will last. A bewil-
dering array of variations on this system became available as manufacturers competed for
the pinnacle of mechanical ingenuiry.*

The introduction of a “reproducing piano” by German firm Welte was a rurning
point in player piano technology. The Welte-Mignon, launched in 1904, enmailed the
use of “specially perforated rolls thar caprured the dynamics or ‘expression’ of a live
pianist playing on a special recording piano,” The Apollo Marking Pianoe, invented
by Melville Clark in 1912, was a further significant development in piano recording.?’
Before the arrival of electrical recording in the mid-1920s, the reproducing piano was
the preferred method of capruring piano performances, with Ignacy Jan Paderewski
and Igor Stravinsky among the prominent advocates.®® As Brian Dolan has docu-
mented, however, advertising rhetoric about making the spirit, soul, and expression
of accomplished performers accessible to all concealed an industry of human-machine
interaction. The recording process required the pianist to play in a more mechanical
style than usual, and the resulting rolls had to be treated by an “arranger” to make them

sound more *human,”

Consumer Music

"!L further dt‘vclﬂpmf:nt Was thC repiaccment -I.'.I'F Fﬂﬂt pumping h}r E;EEtriC-EIJ CIPCIETIIDH.
greatly r::ducing the skill and effort required to pmduce music from any roll.® Craig
Roell identifies this as part of a much broader shift, a “gradual replacement of the Victo-
rian work ethic with the leisure-oriented consumer ethic,™' Even withour elecerification,
the automatic piano was a sytnbol of mass entertainment values. Aldous Huﬂ-‘.‘}', in_ his
first novel Crome Yellow (1921), used it to heighten his protagonist’s suffering at a coun-
try house party:

Denis did not dance, but when ragtime came squirting out of the pianola in gushes
of treacle and hot perfume, in jets of Bengal light, then things began to dance inside
him. Litde black nigger corpuscles jigged and drummed in his arteries. He became
a cage of movement, a walking palais de danse. It was very uncomfortable, like the

preliminary symptoms of a disease,
}

As Roell has observed, player pianos were essential to the ragtime “contagion,”
whereby black music was adopted by white middle-class composers and audiences.” By
the early 1920s, Huxley was able to treat this established phenomenon with profound
cynicism, selecting a foot-pumped Pianola to underline the house party’s dependence on
a jaded consumer modernity. Denis Stone, an aspiring poet, is taunted in his isolation by
the automated culture uniring other guests: “At the pianola, Henry Wimbush, smoking a
long cigar through a tunnelled pillar of amber, trod out the shattering dance music with
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Locked rogether, Gombault and Anne moved with a harmoniousnes

a single creature, rwo-headed and four-legged.”

Joseph Conrad chose a Ffully automated model to intrude
in the Silenus beer hall of The Secret Agent (1907). Set in
of its period to adopt an instrument that symbolizes it
characters’ doomed subjection to their own convictions: “An upright semi-grand piano
near the door, flanked by two palms in pots, execured suddenly all by itself a valse tune
with aggressive virtuosity. The din it raised was deafening.” As a vision of pointes
destruction is revealed to Comrade Ossipon by the inhumane Professor, the instrument
life: “The piano [ ... ] clanged through a mazurka with brazen
impudent ghost were showing off.”™ Both authors
cource of irritation, a gimmick that removes skill,

serene parience.
that made them seem

Fourteen years earlier,
upon his skulking anarchists
1886, the novel reaches ahead

springs once again to
impetuosity, as though a vulgar and
represent the auromatic piano as a
creativity, and personality from musical performance.

As Dolan and Roell observe, this was a key concern in press coverage, where anxieies

about a machine aesthetic were countered by insistence on the human spirit captured in
colls or contributed by the performer.* In addition to the control of dynamics afforded
by the speed of foor pumping, various devices were incorporated by manufacturers w
enhance expression, Operating a player piano with the capacity for dynamic, tempo, and
accent control requires considerable practice, and training rolls were available to guide |
users through staged lessons in their use.” “Metrostyle,” introduced by Acolian in 1903, |
allowed the player to follow a red, wavy line, adjusting the tempo as appropriate. “The-
modist” allowed the bass and treble to be accented, giving the music (especially ragtime)
an enhanced liveliness. Both innovations could be applied ar will by the operator, o
automarted by the rolls (Themodist uses punched holes o control emphasis; Metrostyle
requires attention to the red line and simple movement of a lever). Dolan notes that the
“multitude of adaprations and developments [ . . . | stimulated much discussion about
ways that the machine, hidden within the piano, worked o produce less mechanical
sounding music, Media attention turned ro reflect on ways that mechanization might
actually embody human dynamic expression or ‘feeling.”™ Roell also nores the “coniré-
dictory ideology” in player piano advertisements, which promoted “ease of play while
espousing the individual creativity rraditionally associated with the producer ethic.™ A
machine that would at once remove effort and enhance creativity, deploying mechani-
cal g.t:.niusd to become increasingly human: The player piano encapsulates perfectly the
combination of faith in technology and mistrust of its applications that characterized the
early rwentieth century.

The Sweat of a Pianolist

JEWETCHESS_ of effor is central to Rex Lawson's work as a concert pianolist. Born in 1948,
namf:idlrﬂtﬁd f‘mm a traditional career path in music to focus on reproducing pit-
os and player pianos, performing works by Stravinsky, Percy Grainger, and Conlon
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Nancarrow, as well as George Antheil's Ballet mécanique.”' As he will point out in conver-
sarion, such works comprise less than 1 percent of the instrument’s repertoire, yer these
are the pieces called for in concert programs today. On his website and in public talks,
Lawson establishes an aesthetics of significant effort for the pianolist, emphasizing that
piano-player rolls supply only the notes, leaving dynamics and tempo to be added by
the performer. He offers an analogy with the orchestral conductor, who must contribute
more than “mere beating of time.” A “good conductor” will, he observes, “bring a unified
emotional focus to a performance that is being given by a multitude of different person-
alities, This is usually far betrer achieved by flexible suggestion than by rigid enforce-
ment, with arm and body movements that dance rather than agitate mechanically.”*

The contrast between “rigid enforcement” and “fexible suggestion” emerges clearly
through different approaches to the forbidding task of realizing Ballet mécanique. Antheil’s
1924 score called for sixteen player pianos, but as Paul Lehrman explains: “Until the
1990z, this version of the piece had never been performed in its original instrumentation,
since the technology for linking and synchronizing multiple player pianos, whether 4 or
16, although theoretically possible when Antheil conceived the piece, turned ourt not to
be practical.” In 1999 the piece was performed using MIDI-compatible player pianos,
operated by sequencers reading MIDI files.™ Lawson prefers to work with the 1927 score
featuring a solo pianolist, which he performed at Carnegie Hall in July 1989. This ver-
sion was subsequently performed in Cambridge, United Kingdom. in 2006 and again in
2009, with the Anglia Sinfonia conducted by Paul Jackson. As a reviewer familiar with
Lehrman's project noted, “Ballet mécanigue takes on a whole new degree of light and
shade. Yes, it's still a cacophony of 20s avant-garde exuberance, but it takes on a good
deal of additional subtlety. Lawson feels that the piece is designed to be played on these
Edwardian instruments rather than modern digital systems, and that you need to actually
perform the Pianola part—as he puts it, you need to ‘sweat.™

Perspiration is a recurrent theme in Lawson’s comments about Antheil's composi-
tion. The Pianola Institute web page strikes a note of regret about the “slightly sanitised
Havour” that emerges from the CD recording of the New York 1989 revival. It had been
a humid occasion, making for an “atmosphere of healthy sweat [that] suits the Ballet
mécanigue well; machines in the 1920s were not the silent computer driven affairs thar
we have come to expect, bur depended instead on hot oil and coal, just like the steam
engines of a past era.”*® Such comments, associating the performer’s perspiring body with
a steam engine, celebrate the “Victorian work ethic” that Roell sees fading from promi-
nence in the early twentieth century. With an Aeolian piano-player thar can be pushed
up to any Steinway in any concert hall around the world, Lawson chooses to promote the
Pianola as a piece of mechanical ingenuity rather than a precursor to electronic instru-
ments. And he exploits the audience connection afforded by palpable physical effort,
citing one particular concert where air was leaking from the Pianola and he had to pedal
almost to the point of exhaustion in order to maintain the sound, As sweat poured, the
audience applauded with extra gusto. His long beard and lively demeanor prepare the
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crowd for showmanship, while for the Ballet m:‘rﬂf’-‘fff"f he is . ’d‘i ;o lending

2 historical feel. Such strategies make for an accessible an_d engaging f.TI‘ﬂ.nl.rmeﬂﬂn of the

piano-player and its operator as a h}'hri:i iuman-machme.“the positive counterpart of

Huxley's “cage of movement” of Conrad’s l_l“[:"-*"_:l‘:f"_t ghost. : I |
The concept of an automatic piano carries with it the assumption Dfl'l'l.‘r_‘l:llm',]l effort

Jkill, and dexterity, yielding the equivalent sound output to a pianoforte (if not louder

and more intrusive, as the adjectives shattering and deafening selected by Conrad and

Huxley convey). As a concert pianolist, Lawson communicates EfFﬂr[L[hmugh his physi-

cal gestures and <kill and dexterity through his website and public demonstrations. |

Through his showmanship the piano-player is in a continuous process of being curared

away from sentics and toward an aesthetic that stops just short of histrionic. Where

modernist authors emphasized lack of input effort or skill to signal the hopeless struggle

for individual expression against mass culture, Lawson’s style rehabilitates the skill and

effort involved, offering a chance to revisit the roots of today’s consumer culwure on

renewed rerms.

iPhone as Musical Instrument

The 2009 performance of Baller mécanique in Cambridge was the finale in a concer
that opened with Ayayay!, a new piece for Pianola and iPhone. The composer, Julio
d'Escrivan, is an exponent of “mixed genre” or “mixed media” (previously known as
“soloist and tape”) music, in which electronics are combined with traditional instru-
ments. Previous works include Concerto Demente (2005), for orchestra and a video game
controller soloist. Originally trained as a classical guitarist, he worked for Yamaha in
research and development during the 1980s, and he has composed music for film and
commercials in America and his native Venezuela. Winner of the Bourges Competition
for Electroacoustic Music in 1987 and 1989, he has received numerous prizes for film
music in Latin America. He also wrote the music for the film Balloon and was awarded
a BAFTA for best animation in 1992. Since 2004 he has lectured in creative music tech
nology at Anglia Ruskin University.

The use of iPhone as @ musical instrument has been developed by the Stanford
Mobile Phone Orchestra (MoPhO, founded in 2007 by Ge Wang, Georg Essl, Henn
Penttinen, and Chryssic Nanou) and the Michigan Mobile Phone Ensemble (established
in 2009 by Essl).” Numerous interfaces for musical and performance application are cur
rently in development.”® The iPhone's distinctive capability (as compared, for instancs,
to a MNintendo™ Wii), is its multitouch surface. Both devices incorporate an acceler-
ometer for tracking relative position, bur the Wii can only register one butwon pres
— time. The surface of an iPhone or iPad is similar to that of a JazzMurant Lemit
in thar multiple touches on the screen can be registered simultaneously. This allows
_{ur greater complexity of musical control, making it more like a conventional musicd
instrument than a games controller: once the iPhone inputs have been programmed ©
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deliver specific sonic effects, the user must devote considerable time and patience to
manipulating the multiple parameters and learning how they interact with each other.
As d'Escrivdn explains, the device yields “complex gestures you don’t know you can make
until you make them.™

A popular applicarion for multitouch sound is TouchOSC (Figure 2.3), for send-
ing Open Sound Control messages wirelessly. OSC is a protocol using a “URL-style
symbolic naming system” for communication berween multimedia devices (for example,
computers, sound synthesizers)." During performance or rehearsal the device is used
in flight-safe mode, so that messages can be sent and received wirelessly without fear of
interruption by a phone call. An iPhone running TouchOS5C can offer sliders, dials, beat
machines, and rouchpads to be used singly or simultaneously. D'Eserivin works with
2 “capture and release” paradigm of live electronic music, using the iPhone to capture
snatches of Pianola music during the performance, then manipulating them with the
rouchpad and releasing them during rests in the Pianola part. At the 2009 concert, he
paused before playing ro explain that one of the iPhone’s musical functions in Apayaywas
to “subvert what the pianola is doing.” A short demonstration of the capture, manipula-
rion, and release process was given. The piece uses granulating software, custom buile in
SuperCollider in collaboration with Sergio Luque. Granulation is a method for chopping
source sound into grains, allowing the sound to be elongated at a chosen moment (for
example, the word cheese could become “chhhhhhhhhhhhheese” or “cheesssssssssssse”).

Playback can also be subject to pitch and dynamic control if the selected device has
been programmed appropriately. In the setup used for Ayayay!, the sound will become
softer if the iPhone is rolled away and louder if it is lifted roward the user. Following the
intuitive scheme derived from a piano keyboard, a roll to the left makes the pitch lower
and a roll to the right will raise it.” While the touchpad controls are sentic, the spatial-
izing and pitch control gestures have an evident correspondence between input effort and
output sounds. This correspondence is partly symbolic: the audience will know that the
iPhone musician is shaping sound in many more ways than those revealed by the readily
apparent set of gestures. It is through what may be described as a qualified sentics that the
iPhone enters into dialogue with the Pianola in Ayayay! (Figures 2.4 and 2.5).

Ayayay!

Fach performance of Ayayay! will follow the same basic structure, with some variations
in how the iPhone part comes out. The score, which follows a standard concerto model
of three movements, indicates fixed notes for the Pianola (these were punched onto
three rolls by Lawson). The first movement introduces the iPhone’s spatializing gestures,
described above. The symbolic importance of spatialization is emphasized by being
extended to the orchestra, as waves of sound and movement sweep through the players.
Here and in the third movement, the pianolist pedals continuously (rests are included
in the roll). The second movement is a conversation between the two soloists, and the
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pianolist will cease pedaling between portions of his roll to allow the iPhone its fesponse.
Throughout the picce, the two soloists are facing each other across the conductor, rein-
forcing the impression of a dialogue. In the concluding movement the orchestral accom-
paniment resumes, and the iPhone is more submerged in the music.

In contrast with many mixed-media pieces, the iPhone in Ayayay! “has no co-ordi-
nating role and acts as a modifier, in free time, of the material produced by the rest of
the ensemble.” As Lawson will point out, the Pianola is not an orchestral instrument,
and pianolists are generally not used to following conductors. Lawson’s expertise makes
integration possible, but in performance the combination of Pianola and iPhone cre-
ates a tension between the conductor’s gestures and overall ourput sound, stretching the
accepted analogy of ensemble as an instrument played by the conductor almaost to the
breaking point. The two artifacts, from opposite ends of the twenrieth century, are not
simply bolted on to a conventional ensemble but call into question the very basis on
which an orchestra is presumed to operate.

Owerall the concerto tells a story about this contemporary device asserting its charac-
teristic gesture set before emerging into the virtuoso foreground and finally being accepted
into the mix. Ayayay! is a playful title that reflects this allegory of the iPhone becoming an
“instrument,” punning on the J prefix that is becoming ubiquitous throughout Western
consumer culture while connoting an exclamation of distress in the composer’s native
Hispanic discourse. An "ayayay” is also a Mexican love song. Audience members may
not consciously realize these connotations, but the title with its exclamation point will
nevertheless alert them to a mode of exuberance that is far removed from the stercotype
of 2 laptop artist mostly hidden behind a glowing Apple icon. Like the symbolic use of
spatializing gestures, this invites the audience to share in the process of exploring the
terms on which a multimedia device can become musically engaging,

The pianolist’s aesthetic of significant effort lends a vital historical aspect to the
speculation encouraged through Ayayay! A triumph of the machine age, the Pianola sur-
prisingly does not represent the obsolescence of etfort but rather an amalgam of mechan-
ical and human work in the service of entertainment. When brought into conversation
with the iPhone, this lends greater musical complexity and cultural resonance ro what
would otherwise be a fairly superficial exercise in performing the iPhone’s capability as
an “instrument.” Just as the Pianola was a symbol of the latest technology in its day,
the iPhone is one of today’s most desirable gadgets. Where modernist authors used the
Pianola to vent their antagonism toward mass culture, today's satirical oudlets use the
iPhone to rease hyperawareness of collusion with consumerism. An xked character asks
whether there is an app for wanting “something more than the pale facsim ile of fulfill-
ment brought by a parade of ever-fancier toys? To spend my life restlessly producing
instead of sedately consuming?™® In 2008 The Onion reported “Police: iPhone Left in
Hot Car for Three Hours,” and in 2009, “Apple Claims New iPhone Only Visible to
Most Loyal of Customers.”* [D'Escrivdn’s use of the iPhone as instrument foregrounds
the device as a responsive extension of the performer’s body, its dialogue with the Pianola
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FIGURE 2.4
f I a1 & i 5 idoa | Inftad
Rex Lawsan on Fianola in julio d'Escrivan's Ayayay! at West Road Concert Hall in Cambridge, United K

dorn, in November 2009, Courtesy of Julio d'Escrivan

- - 4 . . — - T . Lia
reminding us that roday's concerns about consumer culture have their roots ina

tronic age.

Conclusion

Both the Apartment House Stroviols quartet and Ayayay’ demonstrate the potential of
. . - ' . - W m oL o g
artifacts in performance, in particular their scope for creating bubbles” that can disrupt

a linear history of music technology. The implied parallels berween mex hanical devics

and electronic instruments make it harder to identify electronics as “a distinet .
in the development of music.” Yet the celebration of mechanical genius as musicly
interesting in its own right, withour being relegared as a precursor o subsequent dever-
opments, also makes it harder o categorize electronic instruments as an L'K-l_‘-_'i:—'-'-‘”'r"':!"..

“existing tendencies.” The edging toward histrionics and the compromising of senix

that emerge from these performances encourage audience members to become mort sl

conscious about their r-:.'thi:‘m.ahip to past and present technology. In parnicularn the pis

By g o] afa ! ) : ; g _|~_
Ilu_hr‘ of f.11'|‘|l||:tr [_mrﬁ:r!‘n;m.-_-L- gestUres in the drk'r.'[rmpnu'ul: of [Hll'\lui.'li [l._'{|‘|r11¢'5'-1~-" (o o



Artifacts in Performance B s

FIGURE 2.5

ulio d'Escrivdn with iPhone in his piece Ayayay! at West Road Concert Hall in Cambridge, United Kingdom,

in Mavember 2009, Courtesy of Julio d'Escrivdn

iPhone recalls the human-machine hybridity of devices associared with music technology
just prior to electrification. The incorporation of the push-up Pianola in dialogue with
the iPhone makes this message explicit, reminding us that present-day identification of
musicians as producer-consumers has its roots in an earlier age, with its complex adora-
tion and suspicion of machines. Artifacts on their own also have the potential to trigger
responses along these lines, as the Stroviols quartet demonstrates through the use of
supporting contextual materials (recordings and tubing) that create an implicit dialogue
between preelectronic instruments and electronic devices.

Such encounters are made possible through the commirment of collector-performers
and collec LOr-COMmposers, who !._:i\.-"E‘ their chosen artifact i[rlrﬂer.']j;u:}’ for lm‘l:t}f:s audiences.
Their performances are carefully worked out with both audience and history in mind,
renegotiating the experience of authennicity in audience encounters with past and cur-
rent objects.® Committed to restoration and collaboration, these live curators lend visual
and aural form to compelling questions of cultural production that might otherwise
remain corralled on the pages of theoretical texts, and by doing so they widen the circle

and Lerms (]fd::h.:jt;: ;tlmm_ lt‘{:i‘.l!![}]l'_'lg}" ;uui MUSIC in Our lives.
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THE RECEPTION OF THE
HAMMOND ORGAN IN NORWAY

Frode Weium

Introduction

The advent of new music technologies has always sparked debate. Some people have
been enthusiastic about the possibilities afforded by technology to create new sounds.
The claim has also been made that technology has promoted democratization by mak-
ing it easier for people to create their own music. Others, however, have been concerned
that rechnology could become more important than human creativity. Technology has
often been viewed as something artificial and false, as something thar is not a true part
of the musical domain. New musical devices have been rejected as mere machines, dif-
fering from conventional musical instruments, which are considered to be more real
and authentic. Such debates have often concerned where to draw the boundary between
instruments and machines. As pointed out by Trevor Pinch and Frank Trocco, this
boundary has been repeatedly redrawn.'

“Never in musical history has any new instrument so captured the attention and
curiosity of the public,” one of the early advertising leaflets from the Hammond Clock
Company in Chicago stated. Even though the claim is disputable, the attention that the
Hammond organ received during the years following its introduction in 1935 illustrates
different reactions to new music technology. Some celebrated the new organ as a techni-
cal sensation and a revolutionary instrument. It was also one of just a few electronic—or
more serictly speaking, electric or electromechanical—musical instruments developed
before the Second World War that became a commercial success. But there were others
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who condemned the Hammond organ as a false i:_nimtic:n. cif the pipe organ, and they
opposed the use of the term organ in 1ts name and its d:scnpl:lmth

The first part of this chapter gives an account of th:: early history of the ﬁamrﬂﬂnd
organ, looking at why it became a success and focusing on e:a.rl}'. conceptions of the
newcomer. OF particular interest arc the so-called Hammond case in the Unired States
(1936-1938) and the position raken by the Carholic Church voward this new instry-
ment. The larger part of the chapter examines the reception of the Hammond organ
in Norway from the mid-1930s up to the 1960s. Tt describes how the meaning of the
inscrument was established by different social groups, and it argues that it was defined
primarily as a church instrument. Special artention is given to some particular organs
imported by Norway during this period and how these instruments were adapted 1o
different environments. Furthermore, the chapter shows that the first enthusiasm inthe |
1930s turned into hostility toward the Hammond organ, and it focuses on the nation
of the instrument as an artificial surrogate for the pipe organ rather than as an authentic
musical instrument in its own right. Finally, the reception of the Hammond organ is
related to more general conceptions of technology and authenticity.

Much of this chaprer is based on artempts made by me to identify, trace, and study
the Hammond organs imported by Norway during the first decades. This work has been
done with the aid of archival sources at the Norwegian Museum of Science and Technol-
ogy and several informants throughout the country.” In general, the Hammond organ
has received lirtle attention from either the field of the history of technology or the field
of music history. Most standard histories of electronic music only mention this organ in |
brief passages, as part of the prehistory of the developments after the war, or when refer-
ring to popular music. Whar has been written about the instrument has mainly been
undertaken by Hammond enthusiasts out of their love for the organ. These writings tead
to focus on legendary models such as the B-3 introduced in 1955, and the use of the
organ in jazz, blues, pop, and rock music by well-known musicians such as Jimmy Smith,
Keith Emerson, and John Lord.

Conservative Ambitions

Between 1920 and 1950 well over a hundred electric, electromechanical, electroacoustic,
and elecrronic musical instruments were invented. They had unfamiliar names such 4
Hellertion, Elektrochord, and Ondioline, to menrtion but a few examples. (."J"i'.'r’‘*]\'“"‘:H:"11
of these instruments achieved any commercial success or acceptance among professioni
n_'rusicians. The Hammond organ belongs to the exceptions. It not only became comme-
cially successful in its own time; the Hammond tonewheel organ is still popular even today

1 Laurens Hammond (1895-1973) was a nonmusical maker of clocks from Chicago
with a background in engineering and science. He patented his electric organ in 1934,
'fmd the first Model A was introduced the following year at the Industrial Arts Exposition
in Rockefeller Center in New York (Figure 3.1). Within a few months, more than 1,400
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FIGURE 3.1
Laurens Hammond and his Model A organ, 1935-1336. Courtesy of the Chicago History Museum (ICHi-

31842}, Photographer: Kaufmann & Fabry.
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orders were received, and during the first three years of business around five thousand
instruments were sold.? Initially the Hammond organ was designed for church use and
marketed as the heir to the pipe organ. However, a significant number were soon alsg
sold to privare homes. Among the well-known early pu‘r(:hascrs were Canterbury Cathe.
dral, the Boston Symphony Orchestra, George Gershwin, and Henry Ford. The founder
of the Ford motor company showed a great interest in the development of the Hammond
organ and placed his first order before production started.

Hammond has been characterized as “the Henry Ford of the music business." There
were several reasons why his organ became a commercial success. Compared with the

pipe organ it was easier [0 :nstall, more portable, and less demanding of space. Justas
The Model A started ar $1,250, including a tone cabiner,

important was the low cost.

while a pipe organ could often cost
upkeep were considerably lower for the Hammond. As argued by an enthusiastic Amen-

can organist: “There is no installation expense, the maintenance cost is trifling, and
the instrument is always in tune and ready to meet all demands made upon it.” The
Hammond organ could also compete with the grand piano. Advertisements stated that
even the average home could afford such an organ: “Fine organ music is no longer the
exclusive privilege of wealth.™

The Hammond Clock Company, which changed its name to the Hammond Instru-
ment Company in 1937 and the Hammond Organ Company in 1953, presented the
organ as a technical revolution and as the result of scientific work and the mind of 2
genius. A leaflet from the U.K. agent Boosey & Hawkes compared the organ to other
lmpurtal'll.' INVENTIONS:

ten times as much. Furthermore, the expenses of

New chapters in our social history were opened when, two or three generations
ago, the telephone and the typewriter arrived on the scene. There can be no doubt
whatever that the advent of this new instrument must have an equally startling
significance in the world of music. Science and the laws of dynamics have been ...
harnessed to the inventor’s will.?

However, the simplicity of the Hammond organ is striking. As Hans-Joachim Braun
has pointed out: “Compared with other electronic organs of the time Hammond’s instri-
ment had the advantage of mechanical simplicity which made it suitable for mass pre
duction.”® The key innovations were the tonewheel and the drawbar, The instrument
had ninety-one small tonewheels turning at a constant speed by means of a synchronous
motor and revolving close to coil-wound permanent magnets. Each wheel was notched
with differently shaped teeth, which created variations in the magnetic field, producing
an electrical impulse and a fundamental musical tone. By pulling drawbars mounted
abn‘:rf.l' the two manuals, harmonics were added to form the color of the tone (so-called
3‘#‘““"3 timbre synthesis). One could “mix beautiful tone colors as an artist mixes the
paints on his palette,” an instruction manual for harmonic drawbars announced.”
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In order to demonstrate to customers how the Hammond organ worked, the com-
pany made small models showing the ronewheel and the drawbar system. The model
in Figure 3.2 ran on a battery and could be attached 1o a speaker. Two tonewheels with
differently shaped teeth and two electromagnetic pickups are seen on the left, while two
harmonic drawbars that can be pulled out 1o eight notched positions are mounted on
the top.

The tonewheels used by Hammond were similar to the ones used by the American
inventor Thaddeus Cahill in his Telharmonium at the end of the nineteenth century. The
Telharmonium was an enormous instrument weighing two hundred tons and using spin-
ning tone generators to create musical sounds transmitted over wires and heard through
telephone receivers. However, Hammond had the benefit of vacuum-tube amplification,
s0 his tonewheel generators could be much smaller. The motor, which was synchronized
to the frequency of the electrical supply and stabilized the tone, had been developed by
Hammond himself in the 19205 o power his electric clocks, [}urjng the Great Depres-
sion he had started looking for other products that could use his synchronous motor.
This may be one of the reasons why he “turned his non-musical mind to the invention
of electric musi.c."'z'l_ethﬂohgicaﬂ}" spf:ﬂking, the Hammond OTgan was a characreristic
instrument for a period that combined mechanical, electromagneric, and electronic tech-
nologies. The tonewheel organ even outlived this period, remaining basically the same
instrument untl the last models were produced in 1974."

Another interesting point to be made is that Hammond's ambitions might—after
all —be said to have been relatively conservative. According to Paul Théberge, “He did
not set out to create a revolutionary new instrument but simply to design a more mod-
ern and cost-efficient organ.”" In broader terms Barry Schrader has commented that,
“Historically, the most successful electro-acoustic instruments are those that most closely
resemble conventional acoustic instruments in both performance design and sound pro-
duction.""* In appearance the Hammond organ was a familiar keyboard instrument. The
step away from earlier kevboard instruments was not too extensive and did not require
major reorientation for the performer.

This point hecomes apparent if one compares the Hammond organ with other elec-
tronic instruments from the period, such as the Theremin, the Ondes Martenot, or the
Trautonium. The example most illustrative is probably the Theremin, a radiolike elec-
tronic inscrument developed around 1920 by the Russian inventor Leon Theremin. In

1929 he signed an agreement with the Radio Corporation of America (RCA) for com-
mercial production of the instrument. It was presented as a perfect home instrument that
anyone could easily learn to play. However, fewer than fve hundred instruments were
sold, The most obvious reasons for this failure were the unconventional design and the
unfamiliar playing technique required. The Theremin was played by moving the hands
around two antennas, without any direct physical contact between the player and the
instrument. Thus, players lacked a point of reference, something that could help them
locate single notes. '
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FIGURE 3,2
Model [ca. 1960) showing the tanewheel and the harmaonic drawbar systemn, Courtesy of the NG
Museum of Science and Technaology.

raveglan



Technology and Authenticity m 73

Théberge has also noted that "Hammond was as skillful in marketing and promoting
his instruments as he was in designing them,”"” Extensive advertising appeared in home
consumer magazines and organ trade publications. Paid announcements updated the read-
ers on how many organs had been installed in churches and concert halls, and they referred
to statements made by famous musicians and composers. Even magazines that otherwise
took a critical stance toward the Hammond organ—such as the Diapason and the Caecilia
in the United States—published the advertisements. After the Second Word War Ham-
mond’s marketing strategies enjoved grear success in the lucrative home marker. Popular
home models including the small spinet organs, as well as a series of innovations such as
vibrato, percussion effects, and chorus were introduced. The instrument became a house-
hold word. People often just said “Hammond” when they referred to an electronic organ.

The Hammond Case and the Catholic Ban

The Hammond organ was not the only electric or electronic organ developed in the
United States in the 1930s. Richard H. Ranger's Rangertone and Ivan Eremeeft’s elec-
tronic organ were introduced at abour the same rime. However, the Hammond organ
represented the first real threat to the traditional pipe organ industry, which according
to Orpha Ochse’s historical examination of the organ in the United States was already
“struggling for existence during the depression.”** American organ builders and organists
soon expressed concerns about the Hammond organ and were provoked by the com-
pany’s advertisement campaigns.

In 1935 the American Guild of Organists filed complaints with the Federal Trade
Commission, questioning the use of the word argan and charging Hammond with unfair
sales practices and methods of competition. A case was opened in 1936 when the Pipe
Organ Manufacturers Association made a new complaint. Major objections were con-
cerned with advertisements that claimed that “real organ music of unbelievable beautiful
quality is now possible in any home at an expense no greater than that of a good piane,”
that the Hammond organ “produces the entire range of tone coloring necessary for the
rendition, without sacrifice, of the great works of classical organ literature,” and thas
many organists agreed it was comparable to a $10,000 pipe organ. In short, the organ
builders and the organists denied that the Hammond organ could serve a church as well
as the genuine article.”

Several hearings and examinations included a remarkable comparison rest in the
chapel of the University of Chicago, where a panel of professional musicians and uni-
versity students were invited to tell the difference berween a $2,640 Hammond Model
A organ and a $75,000 Aeolian-Skinner pipe organ. The Hammond tone cabinets were
concealed amid the pipes, and the consoles of both organs were hidden behind screens.
A number of compositions were played by the organist and Hammond employee, Por-
ter W. Heaps. While the students were wrong half the time, the experts did better, but
neither of the groups was without error.

j
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The debares were still heated as the Hammond case mu\:{-'d tﬂwﬁrﬂ an end in 193§,
Hammond's arrorney prcdicted the demise of the pipe organ l“d‘:'m'}"u just as the making
of kerosene lamps had already vanished in the age of electricity. Finally, the Federal Trad:
Commission decided that the Hammond Instrument CmTlpan‘ly had ro stop publishing
advertisements claiming that the organ could produce an ‘||1_En1:e m._m:bcr of tone varig-
tions, They had to restrict their claims to a total of 253 million possible tones! However,
the company was permirced the use of the term organ, and by the end of the trial Ham-
mond had been given valuable publicity that probably contributed o extra sales ®

The Hammond organ also met opposition from other institutions, In December 1938
and in Seprember 1939 the Holy See in Rome decreed “that the Hammond should not be
‘nrroduced into churches.”™ This might have been partly a response to the establishment
of an Italian distriburor of Hammond organs, the company Microtecnica in Turin. Afer
the war electronic organs were permitted to replace pipe organs that had been destroyed in
the bombing of European cities, but officially the Carholic ban of such organs continued

In the early 19605 the Second Vatican Council and the Constitution on Sacred Lit-
urgy reaffirmed that pipe organs were preferable: “In the Latin Church the pipe organ
is to be held in high esteem, for it is the traditional musical instrument which adds 4
wonderful splendor to the Church’s ceremonies and powerfully lifts up man’s mind to
God and to higher things.” However, electronic organs could be admitted “on condition
thar the instruments are suitable, or can be made suitable, for sacred use."™ Shortly after-
ward, Pope Paul V1 donated rwenty-two electronic organs to lralian churches. Electronic
organs from Hammond, Baldwin, Waurlitzer, and other manufacturers were also installed
throughout other European countries. In Germany, for instance, the number of elec-
tronic organs in Catholic churches and chapels had by 1972 reached 1,500

In general, the resentment toward the Hammond organ lasted longer in Europe than
in the United States. A battle similar to the one between Hammond and the American
organ builders in the 1930s ook place in Germany in the 1960s berween the electronic
organ manufacturer Ahlborn Orgel and the Bund Deutscher Orgelbaumeister, The later
was supported by the Gesellschaft der Orgelfreunde, a society consisting of Evangelicil
and Catholic Church musicians as well as pipe organ manufacrurers, They regarded the
electronic organ as a false imitation of the pipe organ, and they fought against the use of
the word argan in the naming of such instruments. In 1964 they published a collection
of essays in which they instead proposed the term elektrinm. However, they turnied out ©©
be no more successful than the American organ builders had been some decades earlier™

The Hammond Organ Arrives in Norway

The small company of Arvid Dahm in Oslo, Norway, was among the first to sell Ham-
mond organs outside the United States. Arvid Dahm had started his business in 1931,
selling synchronous electric clocks for the Hammond Clock Company (a smaller clock
model from the collection of the Norwegian Museum of Science and Technology c# be
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seen in Figure 3.3). Dahm's education as an engineer and his earlier experience of install-

ing telephone centrals for the Automatic Telephone Company in Hammond’s hometown

of Chicago helped convince the company thar their organ sales would be in safe hands,
The first Hammond organs arrived in Oslo in December 1936. During the early
years Dahm also distribured organs in Sweden and Denmark. Compared with the United
States, however, sales in Scandinavia were very modest. No more than twenty Hammond
organs were sold in Norway before the war, and during the German occupation imports
stopped completely. After the war, sales slowly picked up, and by the early 19505 the
number of Hammond organs in Norway had doubled.” Even though few organs were
imported, the instrument received much attenrion, Heated discussions reflecred different

views of the Hammond organ and of new music {cchnﬂll:s__gy in general,

In February 1937 the Hammond organ was demonstrated to the Morwegian
press. The prominent organist and cantor Arild Sandveld played music from Wagner's
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FIGURE 3.3 ld by Arvid
Synchronous electric clock from the 1930s, produced by the Hammond Clock Company and sold by

Dahm. Courtesy of the Norwegian Museum of Science and Technology.
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Tunnbiuser. According 1o Sandvold, who was very En[lhusiastic_ the organ was “epoch.
making.”>* The press was also overwhelmed by this “miraculous Hﬂm{m.:rnd otgan from
America,"" as one newspaper called it. The emphasis placed on the origin of the instry-
ment was hardly coincidental, the Unirted States being associated with innovation and
progress. Another newspaper called the Hammond organ “one of the technical wonders
of our time” and ssured readers that the inscrument in no way made the artist behind
the keyboard su pnrﬂuuus,”Thc newspapers could also tell that several Hammond organs
Morwegian churches, assembly buildings, and private homes,

were now on their way o
Hammond organ became the main attraction at

In November the same year a
concert given by the Oslo Philharmonic Society Onrchestra. The concert was held at

the University of Oslo and broadcast to a wider audience. Sandvold was organ soloist,
while the orchestra was led by the internationally known conducror Odd Griiner-Hegge.
The program included works by Hindel and Boéllmann. This time, however, reactions
differed. One journalist pointed to the great historical importance of the instrument:
“T'here seems to be no doubt that it deserves the sensational attention it has aroused. It
turns all inherited conceprions about the concept of the organ upside down."* Others
were far more critical: “Does this instrument have any pure tones at all?” another jour-
nalist asked. *When the periodical of the Norwegian Association of Organists reprinted
 text from the concert program that described the Hammond organ as every organists
dream, one of its readers found this rotally unacceptable and asked how any organist
could accept such an unworthy instrument.”’

The Oslo Philharmonic used a Hammond organ for many years. Griiner-Hegge also
conducted the orchestra with the organ for the return of King Haakon to Norway after
the liberation in 1945. Some years later he appeared in the Hammand Times, a newslet-
ter published by the Hammond Organ Company, with a large, front-page picture in
which he was portrayed with the organ. “I would like to give the Hammond organiza-
tion my best compliments for creating such an all-through excellent instrument,” he
announced.”

Unlimited Possibilities

Several relevant social groups participated in establishing the meaning of the Hammond
organ in Norway.” Engineers were among those who showed the strongest interest in
electronic musical instruments during the 19205 and 1930s. The House of Enginests
hosted demonstrations of instruments such as the Theremin, the Trautonium, and the
Neo-Bechstein piano, and the engineering magazines Teknisk Ukeblad and Tidens Teknikk |
described these instruments through enthusiastic articles. In May 1937 Teknisk Ukeblad
presented the Hammond organ to its readers in these terms: “[Now there is] 2 new and
epoch-making invention in the field of electronic music.” The magazine empim"”-"i
that the possibilities of the instrument were “so to speak unlimired.” In the same year |
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the engineer Georg Brochmann presented the Hammond organ, together with other
dlectronic instruments, in his best-selling book Mennesher og maskinen (Man and the
Machine). “It is obvious,” he wrote, “that instruments with such fantastic opportunities
apen up completely new perspectives for the development of music.”” Brochmann also
noted that the Hammond organ could produce the tone colors of very different musical
instruments. In other words, Brochmann and the Norwegian engineers perceived the
Hammond organ as not just an imitation of the traditional pipe otgan, but rather as a
completely new and modern instrument with rich possibilities

The Norwegian Broadcasting Corporation was often the first to introduce new music
and sound technologies, and it played an important role in making the Hammond organ
known to 2 wide audience. A Hammond Maodel BC with a C-40 rone cabinet was ordered
in September 1937, and a Model E with a D-20 tone cabinet in July 1938. The organs were
used by the Radio Orchestra, in devotions and as solo instruments. The Radio Orchestra
was quite small. Many instruments were lacking, and these were often substituted with
imitated sounds from the Hammond organs. When, for instance, Ravel’s Bolero was to be
performed, the organs were used to play the dithcult trombone solo.*

After the war, when the Norwegian Broadcasting Corporation moved into new build-
ings, both organs were refurbished in a completely new design. The Hammond E model
was initially designed to harmonize with church interiors and was constructed to meet the
demands of church organists. It was built with a walnut case in Gothic style, and the preset
keys had a round and more traditional “typewriter” design than they had in other models.
As put by one commentator, “It is the Hammond E that represents the perfect sym-
hiosis of religious tradition and secular innovation!” In order to make the Hammond E
organ from 1938 fit in better with the modern interiors of the studios of the Norwegian
Broadcasting Corporation, a new wooden case was made out of oak instead of walnut.
It had plain side panels, a sunblind-like back panel that could be pulled down to cover
the manuals, and an integrated chair. The work was done by one of Dahm's engineers,
and a completely new tone cabinet with a similar design was also made. Among others,
Odd Griiner-Hegge used the organ in the 1950s (Figure 3.4). However, at some point,
the organ was given to a private owner, and the distinctive wooden case was replaced by a
third and more traditional-looking walnut case from a Hammond Model H-112 organ,
which was probably better suited to a private home (Figure 3.5). Only the tone cabinet
kept the same unique design. Today the 1938 Model E organ is part of the collection of
the Norwegian Museum of Science and Technology. It may serve as an example of how
the Hammond organ could be adapted to different environments.™

In Norway it was not really until the 1960s that the Hammond organ became popu-
lar a5 2 home instrument. Very few of the early organs were bought by amateurs. Neither
were there many such instruments in restaurants or similar places before the 1960s. In
the United States the Hammond organ was used by jazz bands and dance orchestras, in
night clubs and theaters, as early as the 1930s. In Norway this was hardly the case.
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FIGURE 3.4
Odd Griiner-Hegge at the rebuilt Hammond Model £ argan of the Norwegian Broadeasting Corporatian
(ca. 1951). Photo: NTB Scanpisx,




FIGURE 3.5
The 1938 Hammaond Model E organ and the tone cabinet as they are today. Courtesy of the Norwegian

Museum of Science and Technalogy,

The exception is a Hammond Model BC Lafleur organ used in the popular dance
restaurant Regnbuen in Oslo. The Lafleur models were built under license by J. R. Lafleur
& Son (owned by Boosey & Hawkes) in London between 1936 and 1939. The physical
appearance of these organs was well suited to cinemas, theaters, and enrertainment venues.
The restaurant Regnbuen acquired its Lafleur organ when it opened in 1938. The art deco
design and the large lily symbol in front gave the organ a distinctive look (Figure 3.6), quite
different from the more common church models. When the organ was replaced in the mid-
19605 it was, nevertheless, moved to a church. Later on it was sold to a privare collector,
and today it is on display at the Norwegian Museum of Science and Technology. ™

Norwegian jazz musicians initially showed little interest in the Hammond organ.
The first documented uses within jazz dates from 1957 and 1959. During the 1960s the
instrument was taken up by some jazz and rhythm & blues bands, and toward the end of
the decade legendary American jazz organists such as Jimmy MecGriff and Jimmy Smith
visited Norway. By that time several new Hammond organ models with a design less
adapted to churches had come on the market, as well as electronic organs from Baldwin,
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FIGURE 3.6

Hammond BC Lafleur organ from 1938 used in the restaurant Regnbuen, Oslo. Courtesy of the Morwegian
Museum of Science and Technology.

A Church Instrument

Despite the use of the Hammond organ by the Oslo Philharmonic, the Norwegian
Broadcasting Corporation, the restaurant Regnbuen, and eventually some jazz musi
cians," in Norway it was essentially a church instrument, rather than being associated
with concerts, dance halls, or jazz clubs. Organists, priests, and congregations Were the
most important groups defining the Hammond organ. In 1939 Arvid Dahm concluded
that “the completely electric organ has now artained general and undisputable status &
a church instrument.” He could present recommendations from several organists and
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priests in Norway and Sweden, who described the organ as an excellent, lovely, and rich
insrrument with a beautiful sound.

Chat of arl:}l.md furt}- Hammond argans megr:ﬁ_{ Into NDTW'&}' [}Enﬁ'ﬁtn 1936 and
1952, at least twenty ended up in Protestant churches, chapels, or crematoria, while one
was delivered to a Catholic church.* One may ask why the church was so significant in
the story of the Hammond organ in Norway. The lack of a lucrative home market dur-
ing this carly period is one explanation. Furthermore, most of Dahm’s marketing was
directed toward churches.

Majorstuen Church in Oslo (Figure 3.7) placed the first order with Arvid Dahm. In
January 1937 the church acquired a Hammond Model BC with two B-40 tone cabinets.
A few months later the priest and the organist expressed their satisfaction, and it was also
their impression that the congregarion shared their opinion.*

Helt Church in the small southern town of Tvedestrand was the second church
to obtain a Hammond organ. A bank was the largest sponsor when a Model A with a
B-40 tone cabinet was buught during the summer 1937, The ncarl}r nne-hundred-}renr-
old pipe organ was still in place, and the congregation tried ro make sure thar the new
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FIGURE 3.7 -
Majorstuen Church in Oslo (ca. 1935) was the first church in Norway to obtain a Hammond organ. Copy-

right € Wilse/Oslo Museum.
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ch with the interior of the old church building,

inserument did not interfere too mu
According to a local newspaper the expectations of the many people who showed up ar

the inauguration of the organ were fulfilled.®
Fven in the northern and more sparsely populated parts of Norway the Hammond

organ gained a foothold. Andenes Church was forrunate in 1938 to recmf an organ
donated by a local merchant (model unknown). The next year the organist prochimed
chat “the Hammond organ is 2 wonder.”* The church was withourt electricity and thus
had to use a separate diescl generator [0 power the organ, although due to its noise, the
Hammond organ was soon replaced by a pump organ.

Congregations, priests, and organists had several good reasons to favor the Ham-
mond organ. A comparable pipe organ would cost many times as much. Another argu-
ment put forward was that the Hammond was not affected by the harsh Norwegian
climate and could not get out of tune. Additionally, a three-year guarantee made it a
rather safe investment. The small size was also a consideration. According to Orpha
Ochse, Hammond and other producers of electronic organs gained “virtual control over
the small-church market” in the United States after the war” However, it is interesting
to note that in Norway there were just as many large churches among those that acquired
1 Hammond organ. Both Majorstuen Church and Holt Church, for instance, were rela-
tively large, with around seven hundred seats.

In some cases the Hammond organ was an alternative to the pump organ. Quite
often the instrument was meant to be just a temporary investment until enough money
could be raised to buy a new pipe organ or have the old one restored, yet it often turned
out to be a permanent solution. Many of the Hammond organs acquired in the 19305
1940s, and 1950s were in use for twenty to thirty years, and a few were not replaced until
around 1990.

A Hammond M2 spinet model used in Hopen Church in Smela on the northwest
coast of Norway may illustrate the fate of several organs. Hopen Church ordered the
organ from Arvid Dahm in 1953. Initially the spinet models were intended for privare
homes, but since they were cheaper than the church models, some churches acquired
such instruments instead. When the church took the organ out of service and advertised
it for sale in 1980, no one showed any interest in buying, and finally it was given © 3
woman in exchange for a chasuble. Today it still has a place in her home (Figure 3.8)."

AT RNE L

From Enthusiasm to Opposition

In 1951 Arvid Dahm asked Majorstuen Church for a statement concerning their expert
ence with the Hammond organ after fifteen years of use. According to the organist and
hlEl colleagues the instrument had done its job as promised. In their opinion “the musical
?b!ectinns which it has now become modern to raise against the Hammond organ’ wert
‘hlghl}-’ exaggerated, ™ Nevertheless, after the war the enthusiasm of the 1930s increa
ingly turned into opposition toward the instrument. Many organists expressed their reliel




Technology and Authenticity ® a3

- —
T i S i Y S S T
Y

I

_----“--

FIGURE 3.8
Hammiond M2 spinet madel in the home of Ragrhild and Per Gjevik, Hopen, Smela. Courtesy of Rannel

otten, Nordmare Museum

when, in the 1960s, Majorstuen Church replaced the “miserable” Hammond organ with
4 pipe organ.

Anothet example may illustrate the differing opinions. The congregation of Viler
Church in the southeast of Norway decided to buy a Hammond organ in 1941 (model
unknown). The organ was installed during the spring of 1942 and was inaugurated on
May 17 (the Norwegian National Day, which it was forbidden to celebrare during the
[}Erman ncl_‘up;{ﬂon]_ Since 3“ imi_]urr_ﬂ F:rnln th:_' Lfnin:d H[HFEE were SEGPEJ{'.\('I during []‘IE
war, the instrument was most likely imported by Dahm some years earlier. An organist

described the new organ as ‘an excellent instrument for use in service, easy to operate and

with a seldom-heard pure tone.”' Bur there were many who became dissatisfied with the
organ and accused it of being an unsuitable instrument, so in 1960 it was removed and
sold. After the church had owned a Hammond organ for nearly twenty years the original
pipe organ from 1868 was restored and reinstalled.™ .
The Norwegian Association of Organists gradually became a strong opponent of the
Hammond organ. In 1937 the association’s board made a rather moderate statement:
“Despite the instrument’s many good qualities and great possibilities of development,
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we find that the type which is now available is n’?t yet so well expcrimcnn‘ecrl that it
can fully replace a church organ for use in services.”*? Some years ia!:er the critical tone
had become much sharper. At a national meeting in 1954 the association unanimously
decided to raise its “sharpest protest against the installation of electronic instruments and
other musically unsatisfying organ surrogates in Norwegian churches nm.i chapels. " The
articularly addressed to “the so-called Hammond organ which uses speakers

rotest was p o
: the sound, while the organists wish far more living sound from the pipe

to reproduce
urg:ms,”ﬁ
During t
priests, congregations, and
the musical policy of the Norwegian

regular Hammond organ concerts—and ca
56

he 1950s the organists sssociation worked actively to inform organiss,
the public abou its view of electronic organs. It criticized
Broadcasting Corporation—which broadcast

lled for a weekly radio concert with “real
organ music.”

The association’s policy changed lirtle during the 1960s. In 1961 it requested the
Bishops Councils for Church Music to send strong warnings against the use of electronic
organs to every congregation throughout the country. Not only were these instruments
considered completely unsatisfactory and inappropriate, they were also considered o
corrupt the understanding of real church music and thus could not even be used for
practice.” In 1967 the association still found it “necessary to fight against the constantly
increasing spread of electronic instruments in the churches.”

Not many organists publicly defended or spoke favorably of the Hammond organ
after the war. Still, there were some who continued to send their recommendations to
Arvid Dahm. Besides, we must assume that since many organists were part of church
committees that chose to install Hammond organs, not all were as hostile to the new
struments as their association. In the organists’ periodical in 1961 a vicar commented
on what he regarded as the organists’ “conservative one-sidedness.” He argued that the
Hammond organ was 2 new and independent instrument rather than a surrogate for
something else. The article ended with a provoking pair of questions: “Wha if it devel-
ops into the instrument of the future? Who can guarantee this will not be the case?™

To some extent the reactions against the Hammond organ might be understood in
the light of a broader organ reform movement in Europe that enjoyed support in Norway
after the Second World War. The movement was influenced by the famous theologian,
physician, and organist Albert Schweitzer, who had expressed his dissarisfaction with the
design and building of organs at the beginning of the twenticth century, and it was larer
formed by German organ builders, Adherents of the movement wanted to restore the
dignity of the organ as an independent instrument and reestablish earlier tonal charac-
teristics. The ideal was historically inspired baroque organs with mechanical key actions.
In Nc:nvay these ideas were most strongly promoted by a sociery called Musica Sacra.
established in 1952. One of the leading figures of the society, the organist Rolf Karlsen,
r'?lm:d the so-called organ problem to the restoration of churches. Because of the small
size of Norwegian medieval churches and the country's ancient wooden stave-churches,
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reed organs or electric organ surrogates were often chosen. According to Karlsen it was
important to restore the dignity of the organ as well: “But there is something wrong in
bringing the church back to its original, and then concerning the church music, settle for
the unreal."® It should be noted, however, that when Karlsen referred to electric organ
surrogates he seemed to be more concerned with electropneumatic pipe organs than with
Hammond organs.

An Organ Surrogate

It is interesting to see how notable people within the Norwegian Association of Organists—
not least Arild Sandvold, who was the chairman from 1935 to 1957—changed their
view of the Hammond organ. When the instrument was introduced in the 1930s they
described it in favorable terms, while after the war they clearly opposed it. Arvid Dahm’s
company continued to use the organists’ recommendarions in its advertisements after
the war. This naturally proveked reactions from the organists, who also felt that their
former statements were used in a distorted and misleading way.® But even though the
hostility toward the Hammond organ in Norway became notably stronger after the war,
the discussions concerning whether it could actually be called an organ had existed from
the very beginning. Neither was the characterization of the instrument as a surrogate
anything new.

The Hammond case in the United Stares in the 1930s was also debated in Norway.
A newspaper reported in 1938 that the manufacturer of “the church organ surrogate
known as the Hammond organ” was “sentenced to stop its false assertions.” The com-
pany’s “unfair competition” was “suited to harm the public by giving them false concep-
tions and had the tendency to betray a great part of the organ buyers by making them
believe that the statements were true.”® This implied that the company was no longer
allowed to claim that the Hammond organ could produce the entire range of tone color-
ing necessary for the rendition of classical organ literature, or that it was comparable to
1 510,000 pipe organ.

The newspaper article caused a reaction from Arvid Dahm. According ro his lawyer
the article was cerrainly inspired by pipe organ advocates. Newspaper jargon such as
“misleading advertisements” or “false assertions” were not to be found in the verdict from
the Federal Trade Commission. Furthermore, he argued that the crucial point had been
whether the Hammond company “should still be allowed to call their instrument an
argan and its music for organ music.”* Since this had not been denied them, Hammond
claimed victory.

However, the verdict from the Federal Trade Commission had limited influence on
how others characterized the instrument. A Norwegian music encyclopedia published in
1949 grouped the Hammaond organ among “organ imitating instruments” and typically
defined the instrument by its lack of pipes.* The organists’ association was even hesitant
w use the word ergan: the proper name was rather Hammond elekeroton or the broader
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term elektron instrument.” This renaming can be seen as a parallel to the use of the term

electrotone in the United States and Britain, and the attempts of the German Gesellschaft
| R Drgf:lfreunde to introduce the name elektrium.
| The characterization “organ surrogate’ Was used both by the press and organisis
to describe the Hammond organ. Already in 1937, after the concert given by Arld
Sandvold and the Oslo Philharmonic Seciety Orchestra, one journalist made a harsh
gratement: “That the Hammond organ is a surrogace is something everyone should
know, but it is also a very poor surrogate,”® When the Norwegian organists’ associz-
tion protested against the use of electronic organs, it even referred to such organs as
“synthetic instrument surrogates.”* The adjective synthetic, which had been commonly
used by American critics since the 1930s, seems to have had a double meaning. On the
one hand it referred to how sound was generated through additive synthesis; on the
other hand it is likely to have implied thar the new instruments were considered 1o be
unnatural and artificial,

Another characterization pointed in the same direction. An article in the periodical
of the Norwegian organists' association in | 961 described electronic organs as “electronic
sound apparatuses.”® The organs were scen as machinery that generated sound rather
than living music. The fact that electronic organs were to a large degree machine made
and mass produced probably contributed to these conceptions. As put by Waler Hole
kamp, a well-known organ builder and one of the leading figures of the organ reform

ovement in the United States in the 1930s, the electronic organs were “machine-made,
=
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scienitific substitutes.”
Laurens Hammond had claimed that while “the Hammond organ is played like
a pipe organ, it is not made in imitation of one; it is a new musical instrument with 2
voice of its own.”™ Such statements were meant to counter the critique that the Ham-
mond organ was just a surrogate for the pipe organ. Arvid Dahm could be quite aggres-
sive when advertising the instrument. A “replacement of the old pipe organ with i
many weaknesses” had been expected for some time, he claimed in 1939.” As one of his
employees remembers, many organists found this attitude rather provocative.”

Conclusion: Technology and Authenticity

The British music sociologist Simon Frith has given some examples of CONLroversics
caused by the introduction of new music technology. In his essay “Art versus Technol-
ogy: The Strange Case of Popular Music” he describes how crooning made possible by
the electrical microphone was banned from the BBC in the 1930s; how Bob Dylan was
met with fury when he toured Britain with his new electric band in 1966; and how 2
}'_crung band in Coventry in the 1980s was rejected at an event spnnsorc& by the Musi-
cians' Union because it used a drum machine. According to Frith, such examples sugges
that technology is opposed to nature, community, and art—technology is assumed 1
be unnatural, alienating, and soul-less. “Authenticity” is a key concept in Frich's analysis
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“What is at stake in all these arguments is the authenticity or truch of music;
tion is that technology is somehow false or falsifying, "

In some sense the receprion of the Hammond organ confirms the point made by
Frith. Even though the instrument had its weaknesses compared with the pipe Grgan—
and undoubtedly much of the critique from organists and others concerning the sound
qualities was correct—the rejection of the instrument might suggest a view of new music
rechnology as being unnarural and corrupting. The traditional pipe organs were of course
also complex technological mechanisms, but still they were considered to be more wor-
thy and soulful. The dispures about the term organ and the organists’ efforts to prevent
the use of the Hammond organ in churches can be seen as attempts to draw a sharp
line berween traditional and modern rechnology, berween true musical instruments and
false machines, Furthermore, the characterization of the Hammond organ as a surrogate

the implica-

emphasizes the notion of the instrument as something unauthentic, By its opponents it
was seen as an illegitimate machine and an unwarranted intrusion into the established
musical culeure.

During the last decades, as the Hammond organ has gained a cult status within
jazz, blues, rock, and popular music, conceptions of the instrument may be said to have
changed in a rather ironic way. Hammond purists often describe the sound of the tone-
wheel organ as more alive, more organic, and warmer than the sound of modern elec-
tronic organs. The different Hammond models are also ascribed their own characteristics
and personalities. In Mark Vail's book The Hammond Organ: Beauty in the B, which is
devoted to the legendary B-3 tonewheel organ produced from 1955 ro 1974, a Ham-
mond enthusiast expresses his love for the real thing: “There’s something very natural
about the sound, almost like a violin or some other acoustic instrument, that makes it
really pleasing. ™™ Terms that were earlier used ro distinguish pipe organs are now applied
to the Hammond tonewheel organ. It has certainly become a musical instrument in its
own right and with a voice of its own.

Today, digital musical instruments are being made to imitate the sound of the origi-
nal tonewheel organ. Characteristically these are sometimes referred to as “clonewheel
organs.” While the Hammond ronewheel organ is now considered to be a genuine and
authentic musical instrument, such digital instruments have become the subject of
debare among musicians.
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MUSICIANS ' ATTITUDES TOWARD
THE FIRST COMMERCIAL DRUM
MACHINES AND SAMPLERS

Sarah Angliss

'HE FIRST electronic drum machines and samplers presented musicians with
many new ways to create and perform music. With a drum machine, a dance
band could play polyrhythms, for the first time ever performing at lightning
rempi without missing a beat. And with a sampler, musicians could slice up and recom-
bine recorded sounds with ease, making their own musical collages. Despite their attrac-
tions, the drum machine and sampler could also be viewed as unwelcome cases of
mechanization in the workplace. With these machines, anyone with an ounce of skill
could create music (at least, according to the advertisers."’) Experienced musicians, it
was averred, would no longer be in demand. A drum machine could generate a passable

thythm section at the touch of a button. And with a sampler, a keyboardist could play a
convincing replica of almost any instrument—and even command a “whole orchestra®—
with “just a thumb and two fingers.” The drum machine and sampler loosened the cou-
pling between musical sounds and the acoustic instrumentalists who made them. In this

way, they continued a trend that began in 1877 with the invention of the phonograph.
isic shops and magazines in 1959.

nd had been on sale for three
d cons of these machines
{and whether they should use them ar all). Ir also

r of hindsighr, it

Drum machines first appeared in mainstream mt
By then samplers had already arrived, in analog form, a
years, This chapter shows how musicians wﬂ'ighed up the pros an
as they decided how 1o exploit them
shows how attitudes to these devices changed over time. With the benefi
outlines the strengths and weakness of their arguments against these machines,
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rcest criticisms of the drum machine came from the United King-
dont’s Musicians’ Union, an organization thar originated centuries earlier to protect
siciand jobs and welfare.* The drum machine was the first of these instruments 1
come under their scrutiny. In criticizing the drum machine, the Musicians’ Union found
ieself in difficult philomphical rerritory. On the one hand, the union treated it just like
any other capital that might be brought into the workplace. Drum machines could com-
cte with “underdeveloped” drummers and rob them of opportunities to improve on
the job.* On the other hand, the union argued thar music was a creative artifact. It could
not be judged on the same rerms as a washing machine, electric oven, or other product
that could be made cheaper—and therefore more desirable—using machines.” Interes:-
ingly, in criticizing the drum machine, the Musicians' Union revisited arguments they
had already used against film cound halfa century earlier. And although they mounted s
vociferous attack on the drum machine, they spared the first sampler their opprobrium.”
The union was right to think that in the field of music, aesthertic concerns carry
considerable weight and ean often usurp economic judgments. In fact, as I explore in
more detail below, their campaign against “canned music” failed because cinema audi-
ences were intoxicated by the new worlds brought to them by sound film, regardless of
any sympathies for the cinema orchestra who were put out of work. But the Musicians
Union failed to predict how far aestheric judgments would shift, as mechanization made
its mark on the music industry and the wider world. In particular, they didn' foresee
how musicians in the late 1970s and early 1980s would find 2 new musical aestheric
that relished alienation, roboticism, and a lack of expressive musical dynamics. This
style developed, in Europe (with bands such as Krafrwerk and Neu!) and in America
(with movements such as Afrofururism and Detroit techna), as a heartfelt response to
people’s mechanized, postindustrial landscapes. The drum machine and sampler offered
the perfect machine embodiment of this aesthetic, as did the synthesizer. The unwaver-
ing tempo of the drum machine made it more appropriate for this kind of music thana
human drummer, rather than a poor substitute for the real thing. And the sampler made
it easier than ever to decontextualize, slice up, repitch, and recombine sounds. It realized

Some of the fie

the aspirations of both the European experimental music scene and the New York block
party DJs. The latter had been splicing and remixing rwentieth-century music culture on
their turntables at the dawn of the hip-hop era.

Today, it's hard to find a single track on the popular music charts that has been made
without a drum machine or sampler (in hardware or software form). This acceptanc
should come as no surprise—musicians have always been consummate cyborgs, teaming
their minds and bodies with the latest technology to push their performance envelope.
The drum machine and sampler can be viewed as the latest in a long line of instruments
that have augmented the capabilities of human players—a lineage that can be traced back
to the earliest keyboards, strings, flutes, and drums.

_i’ut the end of this chaprter, I ask how much these factors have conspircd to transform
notions of musical authenticity and ownership. 1 argue that these terms have P'B“’d »
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be far more flexible than the Musicians’ Union expected. But they are notions that con-
sinue to trouble musicians today, in the era of bear matching, Antares Auto-tune {pitch-
correction software), and MP3 downloading. Examining these concerns, 1 also give an
example of a contemporary musician who feels musically compromised if he’s asked to
perform with a human, rather than with his beloved samples and drum machines.”

This chapter focuses on three of the earliest drum machines: the Wurlitzer SideMan,
Rhythm Ace, and Maestro Rhythm King; the first two samplers: the Chamberlin and
Mellotron, both of which used magnetic tape, and the Fairlight Computer Music Instru-
ment, a digital music sampler that followed them. It also looks at the contribution of the
first rurntablists (virtuosic DJs) to the art of sampling.®

The First Drum Machine

Berween articles on a gas-powered fire engine and a metal lathe programmed using
punched paper tape, the November 1960 edition of Popular Mechanics printed news of
a musical invention.’ The machine in question was the Wurlitzer SideMan, a machine
thar played drumlike electronic clicks and pops in never-ending rhythmic patterns, This
assembly of electronic and mechanical parts was housed in a varnished wooden box
around the size of a bedside cabinet (Figure 4.1, top).

In musical circles, a sideman is a skilled musician who can be hired for one-oft gigs
when extra players are needed. “Now even that job is being taken over by electronic sub-
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stitutes.” the article explained. “The new Wurlitzer *Sideman’ produces the effects of a
thythm section automatically . . . in 85 different beat patterns and at any speed from 36
to 195 beats per minute.”

In May of that year, the SideMan was advertised in Billboard, an American music
magazine. “Now you can be a combo all by yourself” claimed the advertisement, which
showed a smiling organ player adjusting the SideMan with one hand as he held down
2 chord with the other. “Flip a switch . . . and there’s a thythm section at your sidel , . .
Whether you play the piano, organ or any other instrument, professionally, or for your
own enjoyment, the Wurlitzer Side Man provides the perfect rhythm accompaniment.”"

For $395 (about the cost of a refrigerator) the SideMan really could rurn any
player into a fashionable music and thythm combo, supplying regimented electronic
beats in waltz, march, rhumba, tango, and other rhythms at the turn of a dial. This
was the first drum machine from Waurlitzer, a company who was betrer known for theit
organs and jukeboxes. Arguably, it was also the first synthetic drum machine to go on
sle. Earlier automatic drummers, such as the Rhythmicon (1931) from Henry Cow-
ell and Leon Theremin, and Raymond Scott’s Circle Machine (1959), were one-off
experimental units. The Chamberlin Rhythmate had been on sale since 1948, but anly
2 dozen or so were sold. Using drum sounds prerecorded on tape loops; rather than
electronically synthesized beats, the Rhythmate was a precursor of the Mellotron—
more about this later.
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FIGURE 4, | %
AWurlitzer SideMan from 1961. Phate by Don Kennedy. Courtesy of National Music Centre, Canada [tﬂ;;I
inside the Wurlitzer SideMan, showing the rotor arm and hardwired sequencer. Photo by Don Kennedy
Courtesy of Mational Music Centre, Canada {bottom).
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Under the Lid

Like other Warlitzer products from the late 19505, the SideMan combines valve electron-
ics with motorized m“hla"‘c"‘l parts. Inside there is a hardwired sequencer, in the form
of electrical contacts, which are arranged on a circuit board in several concentric circles
(Figure 4.1, bottom). A rotor arm, with sprung meral teeth, sweeps around this board
continually. As the arm rotates, each metal woth momentarily brushes over a contact,
triggering a pulse that encrgizes one of the SideMan's sound-making circuits. Some of
these circuits oscillate ar regular frequencies (for sonorous, bass drum notes); others are
fltered noise generators (for cymbal crashes).

The SideMan makes ten types of percussion sound, including bass drum, cymbal,
wood block, claves, tom-tom, and maracas. Dance styles are selected by turning a large
dial that is itself artached to a rotary switch, This channels electrical pulses o the sound-
making circuits required to make the chosen rhythm pattern.

Signals play through the SideMan’s built-in speakers, which include a rwelve-inch
subwoofer for rich bass sounds, and two tweeters for the treble of the clicks and cymbal
crashes. One tweeter is mounted just under the control panel, on the top of the SideMan,
so users can monitot sounds while sitting at the keyboard.

The rotor arm is attached to a large circular plate, which is turned by a small idler
wheel. This is coupled to the SideMan’s motor by a drive belt that is made of stretched
rubber to keep everything in tension. The SideMan can play at varying speeds (measured
in beats per minute). lts speed contral is simply a rod that pushes the idler wheel nearer
or Further from the arm’s center of rotation. When the idler wheel moves toward the cen-
rer, the arm rakes less time to complete a rotation, so the machine plays faster rhythms.

The SideMan'’s volume and speed control knobs are chunky enough to use during a live
performance. There are also trim pots that you can turn with a screwdriver to vary the tone
of the instrument. These adjust the resonant frequency of the drum circuits or the decay
rate of the “shimmer generator,” which creates the long tail of the cymbal crash. There
are also butrons that play a single shot of each percussion sound when they are pressed
momentarily. Otherwise, the SideMan plays a new pattern and changes speed, volume, or
tone only when directed to do so by a human operator. It endlessly repeats the same rhythm
with metronomic precision, insensate ro any other music thats playing. There's none of the
rubato o other fine dynamic variation you'd get from a real drummer. This fact wasn't lost
on the UK. Musicians' Union, who became increasingly concerned about “robot drum-
mers” such as the SideMan, which were proliferating in the early 1960s.

The Dilemma

In naming it the SideMan, Whrlitzer was pitching their musical instrument as an eco-
nomic proposition. And in pointing up the convenience of a “rthythm section at your
side,” they were glossing over its obvious deficiency—the loss of a human drummer who
can interact with other live musicians.
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The SideMan was an expensive item and could hardly be described as portable (it
weighed thirty-four kilograms). But it inspired no end of cheaper, lighter alternarives,"
Two notable early machines are the Donca Matic (1962) and R1 Rhythm Ace (1964),
both made by Japanese inventors who tried the SideMan and wanted to improve on .
The R1 Rhythm Ace played only single-shot sounds, but a second-generation mode,
the ER1, also played rhythm patterns. The Rhythm Ace drum machines were the first

to abandon valves and mechanical sequencers altogether, creating sounds and measuring
d, electronic circuits. This move to solid-state electron-

out rhythms using fransistorize
ics made them lighter and more celiable than their elecrromechanical predecessors. The
makers of Donca Matic and the Rhythm Ace became Korg and Roland respectively
Their early machines inspired many copycats, including the Maestro Rhythm King,

By the end of the 1960s, drum machines really were cheap and light enough to offer
a practical alternative o a human drummer—a boon for keyboard players who could
afford one. With them, they could play percussive dance music, without needing to share
the stage (and split the fee) with another player. Of course, this wasn't such good news
for drummers. Arguably, they were in the same economic jeopardy as any other skilled
laboter in competition with a machine, such as a metalworker about to be ousted by 4
new automatic lathe.

As musicians were encountering their first electronic drum machines, workers in
industries across the world, from the car plants of Detroit to the foundries of Rother-
ham, found their jobs were being transformed by automatic conveyors, lathes, cutting
machines, and other mechanized replacements for human labor. New forms of mech-
anization, which appeared in the 1960s, merely continued a trend thar began in the
late eighteenth century, when factory owners invested in powered machines that could
outperform skilled human laborers."* In the 1950s and 1960s, as electronics enabled
machines to run ever more complex routines, such as cutting shapes to order, ever more
skilled workers found their expertise had been rendered obsolete by these new means of
production. Was there any reason to think the music industry would be untouched by
such changes? And how did professional musicians fit into this scenario? Were they like
factory owners, weighing up the optimum mix of capital and human labor to create &
desired product (in this case, music) and maximize profits? Or were they skilled artisans
in direct competition with machines, like the weavers of the cighteenth century?”

The Musicians Union was in no doubt that musicians were in competition with
machines. After viewing a drum machine at an audio fair in 1967, the union outlined
their concerns in an article titled “Don't Fall for It™:

When used automarically, these devices produce an accurate though rather stilted and
unimaginative thythm, but they can nevertheless be used by solo pianists, organists
and others who want to curry favour with their employers by giving that “licde bit
extra” at no extra charge . . . It is the non-manual use of the robor “drummer” that is
the biggest danger 1o the profession . . . when you are told that the electronic or robot
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“drummer” is merely a novelry, something to be lightly dismissed, don't fall for id! ey
there are as yet underdeveloped lesser known performers who could not stand the
competition of the robot. But, if they are now put out of work by the robot, they are
never going to have a chance to improve their standard or gain acceptance.™

At the end of the article, union members were instructed to boycott the robot drum-
mer to protect the future of live music. In describing the drum machine as a “stilted” and
“unimaginative” rhythm generator, one that can only compete with the most “underde-
veloped” human player, the Musicians’ Union was playing their trump card. According
to their argument, music cannot be viewed like other artifacts, as it requires human
expression. And the "robot drummer” is a poor substitute for a live musician because its
performance has none of the dynamic qualities of an expressive human player. Quotation
marks around the word “drummer” remind us thart this electromechanical box of tricks
shouldn’t be thought of as a real performer ar all. Note how little the union’s eritique said
ahout the quality of the machine’s synthetic drum sounds (its bass drum kicks, cymbal
crashes, and so on). Expression evidently martered more than realism. This line of argu-
ment wasn't new to the Musicians' Union, whose purpose had always been to protect the

welfare of its members.
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Machines and the Musicians’ Union } .,,; ‘
I
The Musicians' Union originated in the trades guilds, which had existed since the four- by
weenth century to control the rights of musicians to perform in public.” It is also rooted 4¥
in the mutual aid societies that appeared in the eighteenth century to provide benefits e
for part-time and provincial musicians. Over the next century, an assortment of guilds E"':
[~

and societies flourished, competed, merged, radicalized, or folded, eventually forming
the Amalgamared Musicians' Union in 1893, essentially the union we know today. Its
first successful battle was against a five-shilling pay cut at the Carl Rosa’s Court Theatre,
Liverpool, Here, orchestra members also pooled their resources to pay the wages of the
hom section that was laid off during the dispute.

At the turn of the twentieth century, most union business concerned wages, welfare,

and the fair distribution of work. Musicians largely saw themselves in competition with each
16 The union sometimes had to adjudicate between rival

3‘-’!"!1
fifd

other, rather than with machines.
players, for instance between civilian musicians and the policemen and military bandsmen
who undercut their rates. Similar internal battles were being fought in North America. In
1888, civilian players in New York noted one hundred instances in which military band_s—
men, subsidized by their main paymasters (taxpayers), had been employed instead of f:i\fil—
ian musicians, pushing down salaries well below rates agreed by their union, the Harmna]
League of Musicians.”” But in general, the early rwentieth century was a boom time ﬁ?r
live musicians. As recorded sound was stll in its infancy, most people still expected music
in theaters, ballrooms, and other public venues to be delivered by live musicians. And the

-
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cinemas, which were opening in every town, regularly cmpln}'ﬂi their own pianists, organ-
ists, or bands to accompany silent moving pictures. By 1924, the Musicians' Union had
well over twenty thousand members, half of whom regularly worked in cinemas.'® 8imj-
larly, in North America, a quarter of all live musicians in 1928 worked in theaters and
cinemas, and a musician could earn twice the weekly wage of a skilled worker in the
building trade.” Mass-produced clockwork music boxes, such as the Polyphon and Sym-
phonion, were used in some public spaces to play tunes automatically. But their metallic
sounds were nothing like those of an organ, piano, violin, or other popular orchestral
instruments. Public recitals by reproducing pianos were not unheard of, bur these were
still a novelty. Confronted with a machine replaying a human performance, encoded 2
perforations on rolls of paper, audiences in 1900 wondered “should one applaud™™

Of course, the Musicians’ Union didn' speak for everyone in the music supply chain.
It didn't represent the interests of amateur players, for example, and it was often in con-
fict with the owners of studios, cinemas, dance halls, and other venues that hired irs
members for work. Vigilant for any development that might threaten members’ interests,
the Musicians Union may have been quick to emphasize the drawbacks of certain inno-
vations rather than relish any new musical possibilities on offer. So musicians interested
in experimenting with new machines may have found themselves in conflict with the
union’s official line.

Unions on both sides of the Atlantic had their first significant confrontation with
music technology in the late 1920s when sound film arrived. The early years of cinema
had been a boom time for musicians as many cinemas used their own pianos, organs, of
orchestras to accompany silent moving pictures. Almost all cinema musicians' jobs were
At risk in 1927 when sound film arrived. Railing against chis “Talkie Menace,” one union

member wrote:

The development of anything with scientific or economic value cannot be hindered
.. This includes the development of machines of all kinds, but the machines pro-
ducing material products necessary for the well-being of man are an entirely differ-
ent proposition from machines which enter the domain of ar, hence an intellectual
field, and are intended as a substitute for the personal services of an artist. . . Were
the future to hold the possibility of trning our theatres into music mausoleums
with soulless photographic reproductions of the services of musicians and actors, the
culture of art and music would suffer.”

The earliest screenings of talking pictures were far from edifying, as projectionists strug-
gled to synchronize soundtracks on Vitaphone discs with actions on the screen. In 1927,
Irhe Musicians' Union confidently predicted audiences would reject such low-quality offer
ings in favor of live musicians: “It remains to be seen whether, when the nwﬂt}'wﬂﬁoﬁl‘
the patrons of the theatres will be satisfied with this dehumanised form of entertainment.”
Members were forbidden from “taking part in the production of sound films, movietones.
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vitaphones, panatropes or in the making of records for film accompaniment,” > while the
union waited for audiences to come to their senses and reject talking pictures on aesthetic
grounds. In March 1930, a cartoon appeared on the front of the Masicians' Union Journal,
rtled “Picture of a Cinema Turning to Sanity” (Figure 4.2). It showed an audience clamot-
ing to return to deserted cinema where “canned music” had been thrown in the bin and a
“real, flesh and blood orchestra” had been reinstated “due to popular demand.” The Musi-
dans' Union distributed leaflets to cinemagoers, explaining how their hard-earned cash,
which once paid the wages of local musicians, now lined the coffers of large movie studios,
most of whom were in America. One campaigner confidently wrote: “By propaganda,
the Americans have forced the Talkies down the throat of the public and by eur propa-
ganda—which we might call an emetic—we have forced them to throw them back again.”
Meanwhile, their associates in the American Federation of Musicians took out half-page
newspaper advertisements, warning against the "Talkie Robot."* An advertisement in the
Chicago Tribune showed a robot chained to a harp, with Cupid Huttering out of reach.
Despite this fighting talk, by 1930 the union was already out of step with public
opinion. As sound film rechnology matured over the late 1920s, the public appetite for
rlking pictures grew unabated, even if ticket holders did miss the services of a good live
musician. Responding to public pressure, London’s Paramount and Gaumonr cinemas
briefly reinstated their orchestras in 1931 but laid them off again, just a few weeks later,
when they were unable to cover their running costs.” Thart same year the Musicians’
Union admitted defeat, writing “we must realise these devices have come to stay.” Jobs
for musicians in cinema had been short-lived—as James Kraft notes: “What technol-
ogy gave it eventually took away."* Kraft wonders if this outcome, which led to mass
unemployment among musicians at the time of the Great Depression, made musicians
particularly wary of other technological innovarions to come.

Considering their failure to kill off talking pictures, it's interesting to see the Musi-
cians' Union deployed a similar line of attack against the drum machine fifry years later.
Of course, in both cases musicians were contending with an abrupt change in the means
of production of music—one that might result in economic hardship. Sound film takes
human musicians out of the supply chain, once a single take has been recorded. lvenables
perfect replicas of a performance to be heard time and time again, with no recourse to
live musicians. Similarly, the early drum machine supplies never-ending perfect copies of
a thythm, hardwired into its electromechanical or electronic box, with no need for the
services of a drummer. The automatic replication of musicians’ efforts was something the
Musicians' Union had always found irksome. In an article titled “Cultural Diminuendo,”

an anonymous union member in 1959 wrote:

If musicians were selfish—if they thought only about the interests of their own

profession—they would refuse 1o continue performing for recording, broadcast-

ing and television. They would insist on recreating the conditions thar existed

only a generation ago, when a musician had w0 personally be present to give his
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performance—when the performance was inseparable from the performer, was tran-
sitory, and left behind no tangible commodity thar could be bought and sold.®

But of course, as the union themselves had noted, music is “in the domain of art,”
making it an unusual product—one that is subject to more than raw economic judg-
ments. Perhaps this explains why the union’s arguments against new music machines,
however rational in economic terms, carried so little weight. Cinema sound was appredi-
ared because it was different to a live orchestra—it could give the audience an encounter
with an exotic or remote location, for example, or present them with the voices of record-
ing artists they would never have the chance to meert in the flesh. And as we see in the rest
of this chapter, drum machines were ultimately embraced because of their unrelenting,
“stilted” performance. They offered something distinct from a human drummer. Their
sound perfectly firted the machine aesthetic that was developing in popular music in the
postindustrial age—a development thar defied the union’s predictions.

Convenience and Autonomy

As the Musicians' Union suspected, many early adoprers of the drum machine were
touring musicians looking for a luggable alternative to a drum kit. The drum machine
was one of many electronic instruments that first attracted musicians because it was so
convenient. The same can be said of substitutes for other hefty instruments, most nota-
bly alrernatives to the piano and Hammond organ. Arguably, many substitute machines
were poor-quality mimics of larger instruments but were tolerated simply because they
were easier o lug around. Over time, players and listeners habituated to these mimics,
cither because they grew to like their qualities, adapted their music to suit them better,
or simply became inured to their deficiencies.

The Farfisa Combo Compact electric organ (1964}, for example, was hugely popu-
lar, despite its thin timbre, as it was advertised as the organ “for the band who's travel-
ling light.” Transistorized circuits, originally developed for electronic accordions, enabled
Farfisa to make this instcrument small and light. Inside a Hammond organ, notched metal
tonewheels spin in front of electromagnetic pickups to creare a harmonically rich, reedy
sound. The Farfisa, on the other hand, simply hlters two superimposed square waves
(with a 67 percent pulse width), creating a thin imitation of the true Hammond sound.”’
The Farfisa was a fair approximation of the Hammond at a fraction of the weight and
price, and the makers were keen to stress this, One advertiserment showed hipsters cffort-
lessly carrying a Farfisa down precipitous steps and into a rowing boat, destined for a gig
on a faraway shore. As more bands used the Farfisa as a budget Hammond replacement,
its sound became tightly associated with the kind of music they were making—R&B
and soul. Arguably, the Farfisa sound (and the sound of its more luxurious counterparts,
by companies such as Vox) became associated with 1960s soul music as much as the
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Hammond itself. A Farfisa provides the unmistakable organ solo at the beginning of the
Percy Sledge hit When 2 Man Loves & Woman (1966), for E‘Harflplﬂr_

OFf course, keyboard players didr't favor the drum machine just because of its size.
The drum machine gives the nondrummer autonomy [0 create dance music, withour
fretting over the costs, Lastes, 1nd other whims of another musician. In an interview with
web magazine Matherboard TV, contemporary musician Moby, an avid collector of drum

machines, wryly noted:

is quite difficult, because if you have four people in 2
band in the suburbs . . . one of them’s drunk, one of them isat work at the mall,

the other’s with his girlfriend . . . whereas . ... electronic instruments, they're always
they don't have girlfriends . ... {It's] that seduction of
_ musicians who are always there waiting

Logistically being in a band

waiting, they never complain,
having an unlimited sonic palette with . .

for you. **

Musical pioneer Sly Stone may have been looking for this autonomy in 1970 when

he worked alone on the album Theres a Riot Goin' On. 2’ At that time, Sly and the Family
Stone were heavily under the influence of illegal narcotics, and this was wrecking their
ability to work rogether. Distancing himself from fellow band members, Stone retreated
to a friend’s mansion in Bel Air and pieced the album together on a TEAC multitrack
tape machine. Recording sessions took place in his attic and in a Winnebago parked in
the streer. The process was chaotic, with Stone layering many parts together to create
each song, Frequently, Stone would call in a backing singer or musician, record them on
the TEAC, then wipe off their contriburion the next day, as he'd changed his mind about
. track. Stone overdubbed, erased, and rerecorded to such an extent, he wiped much
of the ferric oxide off the rape (allegedly, Stone’s tape looked “translucent” by the time
he handed it to the mastering engincers.”®) This may account for some of the albums
subtly distorted. “muddy” sound quality, which perfectly fitted the foreboding themes
of the tracks. In songs such as “Spaced Cowboy,” excessive overdubbing left many vocal
parts barely intelligible and instrumental lines hard to distinguish in the mix. Yet the
songs were saved from chaos by the drum track, which acted as an audible backbone,
enabling Stone and his guest musicians to creare a complex yet coherent aggregare per-
formance over many subsequent takes. While some tracks fearure the work of drummer
Greg Errico (who allegedly quit halfway through the project) or his replacement Gerry
Gibson, others were wholly or partly played on the Maestro Rhythm King, 2 budget
drum machine thar Stone called his “funk box."”

The Rhythm King was a solid-state machine, not much larger than a bread bin and
light enough to pick up with one hand. Adjusting the tempo dial varied the resistance
(and therefore the period) of the machine's central R-C timing circuit. The machine
also had a “balance” dial, which affected the relative volume of the high hat and snar¢
drum, and a single shot button for each drum sound. Unlike the SideMan, which used
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2 rotary selection switch, the Maestro had push buttons—one for each rhythm pattern
and more than one rhythm could be played at a time. Pressing the “bolero” and “gnago:
burtons simultaneously, for example, triggered a polythythm, comprising these two dis-
nct thythm patterns playing ar the same tempo. Without a machine, polyrhythms like
these were beyond all but the most virtuosic drummers.

Talking to journalist Steve Peacock in 1972, British psvchedelic musician Arthur
Brown summed up what it meant to have a machine with these capabilities:

There’s one thing that limits all rock bands, and that is the fact that a rock band is
built around a drum-kit. The drum-kit is limited by whar the hands and the feet of
the drummer can do. The Rhythm Ace is equivalent to 200 ordinary drum kits. It
frees the whole scope of rhythm and lets you ger into patterns of thythm thar you
just can't get with a drum kic."!

Brown surprised Peacock when he introduced his new drummer "Ace Bentley”—a
Rhythm Ace machine that had been packaged by the piano company Bentley for sale in
the United Kingdom. This drum machine had raken over the reins when Brown's decid-
edly human former drummer allegedly absconded with the bass player’s wife. Brown had
miade his name with the track “Fire” (1968), and by the early 1970s he was experiment- :
ing in the studio, making electronic rock. The drum machine firted perfectly into his
evolving music style—his guitarist Andy Dalby was particularly taken with its ability to
play softly:

.

e R L DRI P e e——

We can get a better sound whenever we're on stage roo because everythings much
quieter and you can actually hear whars going on. You don’t have that acoustic
problem of having to play as loud as the drums to ger over before you start playing

T o . e
the music. It’s a bit like being in the studio—you can control it.

FE N YT

Ace Bentley was featured heavily on Kingdom Come (1973), a studio album that
proved fiendishly difficult to perform live. One problem was the drum machine’s lack of
rubato: “The drum machine had its own discipline. The bass player regularly used to ger
a headache because its iming was so rigid.”

It was the timbse of the drum machine thar attracted musician Wolfgang Fliir, when
he found one languishing in Kling Klang, Kraftwerk's studio in Diisseldorf.* Fliir had
recently joined Kraftwerk and was rehearsing with Florian Schneider and Ralf Hiitter for
an upcoming TV appearance. It was September 1973 and Fliir, a skilled drummer, hlad
only recently joined the band. He was mortified when his new bandmates presented him
with their acoustic drum kit, which was little more than a toy. The prospect of a TV appear-
ance with such a low-quality kit made him very intrigued to find a Maestro Rhythm King
lying in the corner of the studio—it was something the others had bought for use as an
occasional stand-in drummer. Fliir liked one or two of the Maestro’s rhythms bur was more
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caken with the electronic sounds that made them up, most notably the synthetic bass
drum, which he described as “rich and dry,” perfect for playing over Hiitter's bass hom,

Working with Schneider, Fliir hacked into the push-button switches that triggered
_chot sounds and connected them to his own external triggering device. This con-
es (one for each sound), each of which could be activated by
striking it with a brass tube, which was connected to a low voltage. The various sounds
of the Rhythm King were triggered when he struck the plates with this tube. Thus, Flii
could use his conventional, human drumming technique to trigger electronic sounds. He
could create an electronic drum pare that had the expressive rubato of a human player

Some musicians may only have used the drum machine as a cheap and convenient
cubstitute for a human drummer. And a few drum machine companies attempted
make these machines more lifelike by adding “humanizers’—buttons that gave a line
lifelike randomness to the time keeping. But clearly, within fifteen years of the sale of
the firse Wurlizzer SideMan, adventurous musicians were already viewing it as a desir-
able addition to their kit, a device that offered something distinct from a human player
Musicians such as Stone, Brown, and Fliir relished irs inhuman drumming skills or s
distinctive, electronic timbre. These artists championed it as a desirable addition to the
creative musician’s arsenal.

The drum machine may well have put individual drummers out of work. Bur ifs
hard to tell if drum machines reduced the overall employment of drummers. The drum
machine can’t be isolated from other influences, such as changing musical rastes, the
growth of the discothéque, and the arrival of machines such as the synthesizer. But we
do know that live percussion has not gone entirely out of fashion in the forty years since

single
sisted of nine copper plat

the first drum machine sale.

The Chamberlin and the Mellotron

From the late 1950s, jukeboxes, then discotheques and radio DJs, helped to move us
toward an era of “transmitted music,” where recorded music became commonplace and
live performance comparatively rare. However, one development eclipsed all others in it
potential to strip live performers from the music creation process. The device in question
was the sampler—a machine which records segments of sound and allows you to manip-
ulate and access them instantly, so they can be replayed and recombined in any order
A sampler can be used to record the notes of a saxophone, for example, and play them
back using a keyboard. Given its impact on music making, it's surprising to discover the
Musicians’ Union expressed no great concern about the sampler when they inspected an
early example in the mid-1960s.

First exhibited in London Olympia, 1963, the Mellotron is widely thought of 2
the first music sampler to go on sale. But the Mellotron is actually a reinement of an
earlier instrument, designed and built by Harry Chamberlin, an electronic engineer
and saxophonist based in Upland, California. The development of the Mellotron sears
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with Chamberlin's Model 100 Rhythmate,” a drum machine he designed and built
around 1947. This played back drum tracks that were prerecorded on loops of tape
The Rhythmate contained fourteen loops of one-fourth-inch tape, arranged side b}.-r
side. Each of these carried three different drum tracks, providing a toral of forty-two
different rhythms. As the Rhythmare had a single tape head, it could play only one of
these loops at a time. A long slider, on the control panel, moved the tape head from one
loop to another, and a smaller lever shifred the tape head between the three tracks (this
interface wasn't perfect—users often reported problems with crosstalk). The machine
also had a rempo dial that varied the speed of the tape capstans, shifting the tempo and
pitch of the rhythms. Chamberlin built only around ten Rhythmare units—all were
made in his family-run workshop.

Chamberlin moved closer to building an instrumental sampler in 1949. The idea
came  him while he was recording a tune on his electric organ, Some years later, he
described this moment of inspiration to Crawdaddy magazine:

I boughr myself a tape recorder and laid it on the bench next to me. And [ was put-
ring one finger down . . . and | said "For heaven's sake. If I can put my hinger down
and get a Hammond organ note, why can't 1 pick a guitar note or trombene note
and get that under the keys somehow and be able to play any instrument. 5o long as
I know how to play the keyboard, I can play any instrument!™®

Inspired, Chamberlin recorded individual notes of a handful of instruments, includ-
ing the saxophone, spliced them onto separate lengths of rape, and arranged the tapes so
each one lay under a single key of the organ. Every tape would be controlled by its own
key. This was no easy technical feat as each tape needed its own spooling mechanism and
playback head, independently controlled by a key press. But when the machine was run-
ning, he could “play” the sampled (recorded) instruments simply by running his hands
up and down the keyboard. The temporal envelope of an instrument helps to give its
distinctive sound. A fAlute note, for instance, has a slower attack and can be sustained far
longer than a note plucked from a guitar string. With this in mind, Chamberlin knew

his machine had to replay each recorded note from the beginning, in order to make a
do. So he devised a rewind
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convincing imitation. A continual looping sound wouldn't
mechanism, using rubber bands to spool rapidly to the start of a tape, every time a key
was released (Chamberlin’s mechanism was a precursor of the one used in the Mellotron,

which is detailed on pages 111-113). The first of Chamberlin’s eponymous samplers
it was exhibited ac

stored six instrumental sounds, arranged longitudinally on tape, and
the National Association of Music Mercha

orders at the end of the show. . .
Haw the Chambeifin insplrn‘:d the Mellotron is open to some dispute. Bur it is

widely believed to involve Bill Fransen, who worked as
carly 19605, At the time, Chamberlin’s company was

nts annual fair in 1956. He was deluged with

Chamberlin’s salesman in the
facing some technical hitches
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r so Model 200 machines they had sold. Instruments played with
lume as the machine used unmarched tape heads. And the mechy,.
lousy. Allegedly, the instrument had a 40 percent failure rate, 2 [
ded up as they spooled from one sound bank to another, In 195
le of Chamberlins with him to England in search of some techaic
brothers, Leslie, Norman, and Frank, who ran an enginee:
ing company in Birmingham, specializing in electronics for tape recorders and amuse.
ment machines. From chis point, accounts vary, but Fransen may have made this iy
without Chamberlin’s knowledge. When Fransen asked Bradmatics for seventy marched
tape heads, the brothers wondered if they were sourcing components for some kind of
musical instrument, and they were curious enough about Fransen’s inquiry to build thei
awn version of the Chamberlin in collaboration with him. This became the Mellow
Mk 1 (Melody Electronics). Bradmatics were under the impression that copyright for the
machine belonged to Fransen, and they were surprised when a furious Harry Chamber
lin arrived to set the record straight some months later. In 1966, Chamberlin and the
Bradleys new company Mellotronics resolved their dispute over ownership, when
Bradleys allegedly paid Chamberlin a sum of $30,000. The two companies, Chambern
and Bradmatics, continued to collaborate, here and there, on master tapes for their wo
machines. When the Mark 1 Mellotron was exhibited in 1965 in association with the
tape manufacturers Scotch, Bradmatics received a number of inquiries, not all of them
musical ¥ The BBC commissioned one to store and playback spot sounds (short soand
effects) for programs such as Z-Cars and Doctar Who. Another inquirer wanted one
play reference recordings of heart murmurs.

with the hundred o
uneven one and Vo
ics themselves were
too often tapes sna
Fransen took a coup

help. He met the Bradley

Selling the Mellotron

Unlike the drum machine, the Mellotron wasn't designed as a gigging instrument but
the ultimate home keyboard. Aimed squarely at rich people who had more pﬁﬁﬂﬂh{
music than talent, the sales brochure around 1965 showed a Mellotron in a large and
luxurious living room. This instrument was remarkably expensive—the Mark T was jut
a little shorter and stouter than an upright piano but sold for £975—roughly six i
the cost.™ The Bradleys manufactured Mellotrons under the company name Streetly
Electronics but sold them through Mellotronics, which they set up in P‘"“mhipwh
bandleader Eric Robinson and his son-in-law, the magician David MNixon. Raobinson
explained the virtues of the instrument:

All sy the world there are countless people who have always wanted to play li
a professional, yet either there wasn't the time to learn, or else those fingers would
nf.'\«'er hit the right nores at the right time. And so it happened that in rnan:.rhnn'!ﬁ‘h'
piano btecamc the stand for photographs, and the family turned to the record playes
the radio and the television for their music . . . Now, with the fabulous Mellotron,
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anyone with the slightest ear for music can command his own orchestra simply
by using oo fingers and a thumb—pmducing a wealth of archestral sound never

Lo ghmma;tbk from a slng%c keyboard . . . 1 regard the Mellotron as the greatest
development in home entertainment since television.”

Nixon and Robinson demonstrated the Mellotron in a British Pathé newsreel in
1965. Here, Nixon described the Mellotron as a “musical computer” and again, depicted
it as the perfect instrument for the willing but unskilled amateur™ “I'm a fruserated
musician,” explained Nixon. “1 need this, you see—I've never been able to play the
piano.” He then demonstrated his “party piece,” a quickstep version of the jazz standard
“Bue Blue Blues,” “with two fingers, and nothing up my sleeve!” Nixon played banjos,
organ, trombone, and percussion, all supplied by the Mellotron. Ar the end of the news-
reel, a professional pianist, Geoff Unwin, took over the instrument and played some
dance music that really purt the Mellotron through its paces—but the overall message was
clear: Even iF}rnu could ﬂnl}r pla}f with a L‘uupic of Fmgc:rs, the Mellotron could make you
sound like 2 maestro—a whole orchestra, in fact.

How the Mellotron Works

On the outside, the Mark 11 Mellotron looked very much like an upright piano, although
it had two thirty-five-note manuals, arranged side by side, in its mahogany veneered box.
Asound 300 Mark 11 Mellotrons were sold berween 1964 and 1968, and most of the
carlier Mark | models were upgraded to Mark 11. Aimed squarely at the amareur domes-
tic market, the Mellotron was equipped with sounds that suited popular dance music.”
These were all prerecorded on magnetic tapes, stored inside the machine. Equipped with
vilve amplifiers, the Mellotron had a bandwidrh of only 8kHz, which gave it a mellow,
dightly muffled tone.® The instrument also had a built-in spring reverb—an electro-
mechanical device that could be used to add reverb to “lead” instruments, such as flute,
clariner, mandolin, and French accordion.

Lead instrumenits were played on the righr-h—and kc}'buard; “buckgmund” inseru-
mens, such as cello and violin chords, celeste and trombones, were played on the left. So
were thythms such as bossa nova, quickstep, and foxtrot. The left-hand keyboard could
also be used to play a few spot sounds. “You'll find these a great asset when making your
family home movies,” explained the user manual. Taking a closer look at the Mark 11
Mellotron, we can see how sounds were activated when you pressed the Mellotron’s keys:
Inside the Mellotron Mk 11 are seventy tape machines, side by side. Figure 4.3 shows
the workings of one tape machine. It carries ¥-inch tape, which is wound over a front
spindle, then between a pinch roller and capstan, over a rear spindle and into a cassette
box. The pinch roller is fixed to the underside of the key, and the tape is arranged so there
is 4 six-foor (1.8 meter) loop of stack. This is wound around an extra set af rollers (the
“bottom rollers” in the diagram), which is artached to a spring.
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AS TAPE PLAYS

The tape mechanism coupled to each key of the Mellotron Mk Il Courtesy of Sarah Angliss.
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The capstan turns at constant speed (in theory, at least). As soon as a player presses a
key, the pinch roller pushes the tape toward the capstan, which feeds the slack tape through
the machine and into the casserte box. Here, the tape can gather in loose folds without
tangling. At the same time, a pressure pad pushes the tape toward the play head. As soon as
the key is released, the pinch roller and pressure pad retract so the tape stops playing. The
spring attached to the bottom rollers also retracts at the moment of release, pulling the slack
tape out of the cassette box. This action happens in a fraction of a second, so the recording
is ready to be played, from the beginning, as soon as the key is pressed again.

As the slack is six feet long and the tape runs ar 7% inches (0,19 meters) per sec-
ond, the machine can play notes that are up to ten seconds long, Each length of 3-inch
tape contains three tracks (for instance, marimba, violin, and trumpet). You can switch
between these or mix them together using “channel” buttons on the front of the Mel-
lotron. This moves the play head a few millimerers left or right to select different tracks.
The rape can also be “cycled” backward or forward o a new six-foot section, where three
entirely different sounds are stored, During cycling, the front and rear spindles turn,
spooling the tape to the new sound bank. The tape has six different sound banks, each
with three tracks, so there are eighteen different sounds on each key of the Mellotron.

Of course, the Mellotron's sound banks can be changed by installing a new set of tapes
in the machine. But this is no easy underraking, as the tape is a nonstandard width (3%
inch) and every one of the seventy tape machines has to be threaded with its own length
of tape. The Bradleys offered a service to trim and install standard one-half-inch tape,* but
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it's unlikely this had many rakers. The Mellotron 400, which arrived in 1970, had rtapes e
installed on a cassette that could be removed simply by undoing a few screws (Figure 4.4).% §I:
This made it easier to swap sound banks, although it would never match the convenience s
of calling up sound banks on digital samplers, which arrived in the mid-1970s (see later). ﬁlr
:‘3
The Mellotron Makes Its Mark S

The Mellotron might have been a footnote in the history of popular music if it had
remained a domestic instrument. But within three years of the first Mellotron sale, it was
picked up by musicians including The Moody Blues, Yes, Jimi Hendrix, King Crimson,
and The Beatles, all of whom used it on memorable tracks. Tt was the Beatles' use of
the Mellotron on “Strawberry Fields Forever” (released February 1967) that caught the

attention of journalists from Melody Maker.

“Listen to those trumpets—fantastic.” That's whae Beatles fans were saying when
they first heard the group’s incredible “Strawbetry Fields Forever” with its dramatic
orchestrated arrangement. Then it was revealed that helping to make all those extra-
Beatle noises is a remarkable instrument called The Mellotron. The Mellotron is
slowly taking place in the British music scene . . . and the Beatles have been the first

: T 45
to make successful use of it on a hir :«-lllg't‘-
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The Mellorron had been used to supply brass sounds on this new track, penned by
John Lennon, and also provided a memorable introduction. Working with producer
George Martin, Paul McCartney creared these opening notes when he abstracted some
chords from the song and played them using the Mellotron’s flute voice % The result had
an odd character: Made from disparate, sampled notes, it lacked the legato of a real flute
but it did, nonetheless, sound unmistakably flutelike. The Mellotron evoked the Aute
but had a sound all of its own.

Nine months later, a Mellotron provided lyrical, orcheseral string lines in the Moody
Blues' hit “Nights in White Satin” (November 1967). Their keyboard player, Mike Pin-
der, became a Mellotron devoree after working as a quality inspector and tester at Streetly
Electronics. When he left the company to concentrate on his band, the Bradleys helped
him source a Mellorron Mk 11 thar was standing, unused, in the social club of the Dun-
lop Tyre Factory, Birmingham."” Spearheaded by bands like the Moody Blues, musicians
with plenty of money (and bravado) attempted to take Mellotrons on the road. Bur this

domestic instrument was ill suited for touring. Described as “the roadies’ nightmare,” this e
hefty machine invariably needed fixing as soon as it came our of the van. The azimuths }i’
of its seventy tape heads often had to be realigned, individually, after the instrument had é"
been moved. After that, its performance could still be idiosyneratic.™® Notes would stop 58
working halfway through a gig, as one of the seventy delicate tape mechanisms failed, gs
and the capstan labored if too many notes were played simultaneously, making the pitch w
slip downward. Heat, humidity, and stage smoke were also known to make the pitch :,:Ei
fluctuate. Speaking on the BBC documentary Synth Britannia, King Crimson keyboard- :‘3
ist lan McDonald said he performed their album n the Coure of the Crimson King (1969) ‘%E
on the Mellotron at hifty or sixty gigs and only heard it in tune once.” ik

The Mellotron was clearly pushing tape technology to the edge of its capabilities. E;
But bands seemed willing to overlook the resulting operational headaches as they were f
50 taken by its ability to play back recorded (sampled) sounds. Pinder always freighred a

back-up Mellotron from gig to gig, just in case he hit any technical problems.” He was
also one of just a few musicians who went to the trouble of making their own samples for
the Mellotron—he used it, for instance, to replay sounds of a Moog synthesizer. McCart-
ney was also known to make up his own samples,® for instance, to play the bagpipe
sounds in his solo record “Mull of Kintyre™ (1977). When the Mellotron 400 arrived,
some players carried several cassettes with them, and fearless roadies would swap between

cassettes haJF'way thruugh a set.

The Mellotron Myth

The Mellotron seems to have a special place in musicians’ psyche, particularly in the
United Kingdom—perhaps because it has been used on so many unforgettable British
music tracks. It’s remembered fondly as the "primﬂnﬁ.al sampler” that left many road-
ies and keyboard players sweating, Bur it’s also often cited as the instrument that was
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to popular myth, the union banned the
ucting jobs at risk. This interpretation
| on the sleeve notes of the Mellotron

“banned by the Musicians’ Union.” According
Mellotron from BBC recordings because it was p

of the Mellotron's history is summed up very wel
compilation album The Rime of the Ancient Sampler (1993):

n kicked up a real fuss banning the [Mellotron’s] use.

Ar first the Musicians Unio
of the instruments on a

Mike Pinder, however, somehow managed to feature two
TV special of the Moody Blues, but orherwise a lot of wrangling went on, and the

MU was defied by many musicians w :

ho were hooked on Mellotrons.”

their response to sound film and the drum machine, we would expect the

Considering
Mellotron, an instrument that could replace

Musicians’ Union to be highly critical of the
not just a drummer but almost any instrumentalist. 5o it's surprising to discover that the
union didn't ban the instrument at all. There was a minor dispute in 1973 involving the
Mellotron at the BBC Lime Grove Studios. Bur Stanley Hibbert, sessions organizer for
the Musicians' Union at the time, described it as a “storm in a teacup” that was resolved
g an offending Mellotron from one studio to another.” Hibber

amicably, simply by movin
the claims of Mellotronics

wondered if the storm was generated by people who had taken
a lietle too seriously. ™ As early as November 1966, a delegarion from the Musicians' Union

visited the Bradleys to check out the Mellotron and gave ita lukewarm review:

The Mellotron is new, and like many new developments has its weaknesses. A five-
note chord played high in the treble with the string tone indicated hardly sounded
like a string section, and a “fanfare of brass” lacked the precision-like sound of live

\HYHEIN

performers.™

Unlike Nixon, they thought the instrument was of little use, unless it was in the
hands of a skilled keyboard player. They concluded: “We believe that the threat o the
livelihood of musicians by the ‘Mellotron’ is no greater than that by any electronic
organ.”® So the Musicians' Union enabled the Mellotron to usher in the sampling en
with no great protest. Confusingly, in the mid-1970s, the Musicians Union encapsulared
some more general thoughts on imitative instruments by drafting this directive:

Instruments and devices incorporating pre-recorded sounds or producing sounds by
electronic means must not be used to replace or reduce the employment of conven-
tional instrumentalists in circumstances where these may be reasonably expected to
be used; it is understood, however, that these devices may be used to produce sounds

that cannot be produced by conventional instruments.”’

. According to this logic, a Mellotron should be out of bounds. Bur the instrument
slipped under the radar, perhaps because of its domestic roots, perhaps because it seemed
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w00 expensive and unwieldy to offer “a lirtde bic €Xtra, at no extra cost.”™ Reading their
pacan to a bygone age when “the performance was inseparable from the performer,” it is
odd that the Musicians’ Union were untroubled by an instrument that could easily do the
work of an entire string quartet with one pair of hands. The Mellotron—and the many
samplers that followed it—presented a textbook example of mechanization. Here was a
machine that could be bought by cash-rich studios and used to replace session musicians.
In the 1970s, Barry Frederick, a New York session musician, offered himself or
his Chamberlin for hire, Speaking to Crawdaddy magazine, he was well aware of the

ECONOMICS:

If I'm not playing on the session, they pay $150 for 24 hours rental. In 24 hours, you
figure how many musicians you'd have to pay. Union scale is at least $100 for three
hours for each guy. So you'd have one guy playing 'cello, one playing viclin and one
flute, that’s at least . . . $2,400 for 24 hours.5

Of course the Mellotron affected music quality when it replaced session musicians
in the studio—but its impact wasn't entirely negative. In offering a ireless substitute for
a session musician, the Mellotron made it practical for musicians to experiment for long
hours in the studio and develop new kinds of music. They could work solo, developing
complex harmonic or melodic ideas, without needing to communicate their ideas 1o
other players. Perhaps it was the desire to re-create these complex studio pieces live that
prompred so many bands to take their Mellotrons on tour. Once again, the Musicians’
Union were taken by surprise when musicians were so excited by the Mellotron’s musical
capabilities, they were prepared to haul this behemoth from venue to venue, overlooking
its tuning problems and other weaknesses as they nursed it through gigs.

The Growth of Sampling Culture

The Chamberlin and Mellotron gave musicians their first taste of sampling, a compo-
sitional technique that would spread through popular music culture from the 1980s
onward. The two wellsprings of today’s sampled music culture are the first digital sam-
plers, such as the Fairlight (1975) and Synclavier (1978), and the turntable wizards of
the block party scene that emerged in South Bronx, New York, around the same time.
In many respects, these two sources had very little in common. Early digital sampling
was 3 phenomenally expensive venture, championed by the richest artises and studios,
using samples stored on digital memory. Vinyl sampling was a low-cost, grassroots enter-
prise, remixing music recorded on analog gramophone records. It’s hard to claim a direct
lincage berween either of these sampling methods and their tape-based ancestor, the
Mellotron. Digital and vinyl sampling are fascinating, though, because they presented
new challenges to prevailing notions of music—views that were often espoused by the

Musicians' Union.
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Digital Samplers

Digital sampling arrived surprisingly early. By 1969, the London-based Electronic Music
Studios (EMS) offered digital sampling and playback using their MUSYS program, which
controlled the whole studio via two PDP-8 microcomputers.® The studio was designed
by EMS founder Peter Zinovieft and his engineers Peter Grogno and David Cockerell
Using this system, up to 12kB of audio could be stored in RAM—just a few seconds, at
a barely tolerable bit depth and sampling rate. It had a hard drive that was 32kB in size
(Figure 4.5). PDP-8 computers were also used in the Melodian, a commercial sampler
that appeared just a couple of years later.*? Designed by Computer Music in New Jersey,
this monophonic sampler was used extensively by Stevie Wonder in his album forrney
Through “The Secret Life of Plants” (1979).

The first polyphonic, digital sampler was the Fairlight Computer Music Instrument
(CMI), launched in 1975.59 It was designed by Kim Ryrie and Peter Vogel, Australian
inventors who had previously made video-effects machines, They originally intended
| spunds using digiral waveshaping algorithms.

to synthesize convincing instrumenta
decided sampling would yield better results®

But after some n::-aperimentazion. they

FIGURE 4.5

ElEEt.I'OﬂIC Music Studies, controlled by the MUSYS system, from a contemparary advertisement (repro-
duc’lclnn courtesy of Peter Zinovieff). Courtesy of the Science Museumn, Images available from Science .
Soclety Picture Library.
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According to legend, the first sound to be sampled and played back on the Fairlight was
the bark of an employee’s dog.® With an architecture based on a Motorola 6800-series
microprocessor, the Fairlight Mk I recorded sounds ar 8-bits and 2 maximum sample
rate of 24kHz—noticeably less than CD quality (16-bit, 44.1kHz). This specification
improved in later models. Sounds were played on a keyboard and were accessed and
manipulated using the Fairlight’s graphical user interface, displayed on its buile-in CRT
monitor. Unusually, this came with a light-pen interface, rather than a computer mouse.

Every Fairlight was packaged with dozens of prerecorded samples, stored on a library
of twenty-five 8-inch Hoppy disks.® This wasn’t a cheap instrument. Prices ranged from
$25,000 to $100,000 over the production life of the instrument. Herbie Hancock was
an early adopter, as was Kate Bush, who used it on Never for Ever (1980), the first com-
mercial album to use the instrument. As soon as they had access to a Fairlight, many
musicians wete inspired to make their own digital samples. Musicians wealthy enough o
get their hands on the instrument experimented with everything from vocal noises to the
sounds of pebbles falling down drainpipes—digital sampling freed them to experiment
in ways that were unheard of before.

Just like the Mellotron before it, the Fairlight wasn't a perfect mimic of acoustic
instruments but presented musicians with its own, distinctive sound. And many of its
samples, such as its “breathy choir”™ ARR1, became tightly associated with early 1980s
pop. Perhaps its most famous sample was ORCHS, a single, accented, and staccato chord,
played by a full orchestra.” ORCH was actually a pitch-shifted extract from a recording
of Stravinsky's Firebird. Musicologist Robert Fink has traced the history of ORCHS5 and
identified it as the opening chord of the Infernal Dance of King Kastchei. Decontextual-
ized and replayed on the Fairlight, this chord made an appearance on Kate Bush’s album
The Dreaming (1982) and played syncoparted strikes on The Art of Noise track “Close
(to the Edic)" (1984). Appropriately, in the promo video for “Clase (to the Edit),” we see
people gleefully set upon a violin, grand piano, double-bass, and saxophene with chain
saws and angle grinders.”

When keyboard player John Robie punched an eight-note chord on the Faitlight,
using the ORCHS sample, this fragment of Stravinsky was put at the center of the
emerging hip-hop scene.® In 1982, Robie was playing keyboards for Afrika Bambaataa
& The Soulsonic Force. Bambaataa, a D] from the South Bronx, had negotiated the
overnight use of a studio—and its Fairlight—and was using it to record some new tracks.
One of these was “Planet Rock,” a sparse, electronic dance track, mixing ORCHS5 with
two Kraftwerk quotations: a melody from “Trans Europe Express” (1977) and a facsimile
of the drum part from “Numbers” (1981), programmed by Robie on a Roland TR-808
drum machine.™ An overn ight success, “Planet Rock” is widely regarded as the record that
kick-started the commercial hip-hop scene. Its mixing of the emcee’s vocals with Euro-
pean synthesizer sounds, fragmented digital samples, and a prominent drum machine
track reflected Bambaataa's interests (he was an avid collector of unusual sounds). It also

captured something of his live performance on the turntables.
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Turntablism to Detroit Techno

The emergence of sampled music owes as much to the South Bronx block parties at the end
of the 1970s as it does to the early digital sampler. The “blocks” in question were estates of

dilapidated apartments, populated by some of the poorest residents of New York, incdluding
many black and Hispanic families.” Ethnomusicologist Cheryl K‘?ﬂ has traced the history
of these parties.” According to Keyes, many young people living in the blocks eschewed
the disco scene, which was afflicted by local gang violence. Instead, in the summer, they
congregated in local schoolyards and parks, which they used as their space for music and
dancing, often hooking their turntables up to the power supply in the nearest lamppost
Activities moved to school halls and community centers in the winter. At these “block
parties,” disc jockeys. such as Grandmaster Flash, Kool D] Herc, and Afrika Bambaats
juggled vinyl records on the fly using two turntables to create a collage of music, from frag-
ments of records. One very well-known trick was to find an excerpt of a record with a really
goad percussion solo. Kool D] Here pioneered the live looping of these “break beats.” He
would play two copies of the record ona pair of rurntables. With expert timing, he would
reset the needle to the beginning of the break on one record, while he played the break
on the other. This way, he could get the break to loop continuously—making the perfect
backing for an emcee’s patter (which eventually became known as rap).

Other techniques of these turntable virtuosi were “backspinning” (forcing records
to play backward roward a musical target), “scratching” (rapidly moving a record back
and forth while the needle stays in the groove),” and “beat juggling” (rapidly mixing rwo
disparate musical passages from records on different turntables). With these techniques,
DJs transformed the turntable from a simple playback device into a musical instrument,
one where they could impress the audience with their virtuosity. They were sampling on
the fly in the sense that they were accessing recordings, fragmenting them, decontexrual-
izing, and reusing them, and they were reappropriating the sounds they were mixing.
along with the gramophone itself. The best DJs turned their artinto something of a non-
contact sport as they “bartled” with each other. As Mark Katz explains,” in these battles,
DJs fragmented and mixed words from two different records to boast about their prowess
and “dis” (denigrate) their musical rivals in “scrarch sentences” (virtuosic wordplay like
this can still be seen and heard in D] “battles” today). Bambaataa was known for his skills
in bringing unlikely sounds together. His set sampled everything from the Pink Panther
theme and Sly and the Family Stone to James Brown, The Rolling Stones, and advertise-
ments for the fizzy drink Mountain Dew.™

The turntable wizards had a grear affinity for synthesizer-based musicians suich a8
Krafewerk, David Bowie, Gary Numan, and Yellow Magic Orchestra, many of whom
toyed with netiens of roboticism and alienation in both their music and their stage
presence. In particular, songs such as Krafrwerk’s “Autobahn” (1974) and Numan's “Are
Friends Electric?” (1979) expressed this alienation through sparse, metronomic sounds
that made them ripe for mixing with other tracks and reworking on the turntables.
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Thematically, Lhcse works were also well suited to the turntablists. Hip-hop critic Tricia
Rose, reported in the work of Ken McLeod, notes that Bambaataa, like Kraftwerk, Bowie,
and Numan, was playing with an alien identity of sorts—his was a Hamboyant creation
that’s been identified as Afrofuturism.” Like Sun Ra, Bambaataa used his music, and the
sounds within it, to evoke his own extraterrestrial mythology. According to cultural eritic
Marc Déry, Bambaataa, Sun Ra, and other Afrofuturists were expressing their identity as
alien abductees, people descended from roborts (forced laborers.™) In McLeod's words:
“Hip-hop can thus be interpreted as a social emancipation of the robot slave.” If early
hip-hop does have this agenda, then it's easy to see why its exponents would be attracted
to the regimented, “dehumanized” sounds of the drum machine and sampler. Kraftwerk's
music, for example, with its fixation on mechanization and its artful imitation of robots,
was perfect raw material for the Afrofuturists to sample.

Turntable virtuosi Juan Ackins and Rick Davis (working under the moniker 3070)
also took European synth pop and sampled it and remixed it for the Detroir crowd. They
called their music Cybotron.™ Detroit, home of the U.S. motor industry, was also the
world center of automation.” When it suffered a deep recession in the oil shock ar the
end of the 1970s, Cybotron offered them stripped-down, dark songs such as “Cosmic
Cars” (1982) and "Clear” (1982) that evoked the soundscape of the city and its produc-
tion lines. The drum machine fitted their aesthetic perfectly, and arguably, it was the re-
export of these fragmented and remixed European sounds, as “electro” and later “Detroit
techno,” that kick-started the techno scene in Europe,

By the early 1980s, hip-hop artists who had learned their craft on turntables got their
hands on much more affordable samplers, such as the Akai MPC60 (Figure 4.6). This
was based on an earlier device, built by Roger Linn, which was used to sequence digitally
sampled drumbeats.* Using digital samplers and computers, it was possible to create the
sounds of hip-hop and techno, withour the skills of a turntable virtuoso. Anyone could
pinpoint break beats and other musical fragments, record them, manipulate them, and
sequence them to make |ungr:r tracks or recall them ar the touch of a button. The result
was an explosion in sampled music culture and songs based on “loops.” Sample cul-
ture spread further in the 1990s when the ordinary desktop computer became powerful
enough to handle digital audio processing.

In his audio documentary The Amen Break (appropriately recorded on a dub plate in
2004), Nate Harrison shows how sampling culture has reworked a single, acoustic per-
formance.” As Harrison explains, the Amen Break is a six-second break bear that occurs
hﬂlﬁ'fa}r thmugh the soul record “Amen, Brother,” recorded by the Winstons in 1969,
“Amen, Brother” was the B-side of their hit single “Color Him Father.” This single break
beat has been used on dozens of records in hip-hop, drum and bass, raga and techno,
from N.WA's “Straight Outta Compron” (1988) to Squarepusher’s “Vic Acid” (1997).
Invariably, as musicians appropriated this fragment of live performance, they repirched
it, looped it, or changed its tempo. Jungle artists sliced it into individual beats that
they reordered and raked up in tempo, creating wild rhythmic patterns that bear only a

e .
Ll LT E T

e

&

Sl

4

-—re

LN YN

' 1



j22 @ Chapter4

L

0

Al

D

X

e FIGURE 4.6

An Akai MPC60 sampler and midi sequencer, ca. 1988. Courtesy of the Morwegian Museumn of Science
and Technology.

passing resemblance to the original. With sampling, musicians were creating works that
were decoupled from the live musicians who performed its constituent sounds. But this
hadn’t led to the “soulless” music thar the Musicians' Union had feared® but to 2 new
form of human expression. In the words of Katz: “Using rurntables, mixers, and lighting-
fast hands, turneablists reorganise and recontextualise Fragmenrs of recorded sound and,
in a kind of musical husbandry, breed rich new meaning from their juxtaposition.™
Before sampling, musical notes had been the DNA of Western I.mpul::r music—its units
of composition, mutation, and recombination. Now the units of replication could also
be recorded sounds, encoded on vinyl discs or as a digital data stream. Note-based com-
posers and UMProvisers had alw:ays quoted one another or based their works around for-
mulaic structures (such as twelve-bar blues), as they wanted their music to be enjoyed by
an audience who were conversant with certain musical traditions and who appreciared
a nod to other masters. In the high Baroque era, for example, it was fashionable for
revered composers such as Handel and Vivaldi o quote each other verbatim In their
works. Musicians steeped in sampling culture were arguably engnged in similar acrivines,
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using their own forms of quotation: abstracting and reworking excerpts from R&B, soul,
and funk masters, such as James Brown and George Clinton, and European electronic
pioneers.” They too were creating music thar could be appreciated by an audience who
had grown up listening to venerable artists—and arguably, sampling of earlier works gave
their music a strong family resemblance to existing, respected musical genres,
Regardless of its artistic strengths and weaknesses, sampling plunged musicians,
engineers, record companies, and the rest of the music industry into uncharted legal
and ethical territory. As sampling culture grew from a grassroots activity to a potentially
lucrative global phenomenon, many questioned the ethics and legality of sampling. The
artists who saw sampling as a creative endeavor found themselves in opposition to those
who regarded sampling as theft. Some recording artists were happy to be sampled, per-
haps because they appreciated the finished product or because it introduced new audi-
ences to their work. Others were aggrieved to find work had been sampled to create
works they disliked or used without their permission. Studio engineers found themselves
at the epicenter of the debate. Rumors abounded of session musicians having their per-
formance secretly sampled by unscrupulous engineers who would ask them to run up
and down their instrument to “test the mics.” Meanwhile, engineers would frequently
be called upon to make ad hoc decisions about payments for samples that were made in
their workspace. In a U.S. test case in 1991, percussionist David Earle Johnson success-
fully sued composer Jan Hammer for royalties, when he used a sample of his drumming
in the theme tune to the TV show Miami Vice.® He had no idea the sounds would be
used outside the studio. The 1981 film Diva (Beineix, 1981) captured prevailing anxiet-
ies when it depicted an opera singer who refused to make a single recording of her voice.
By the mid-1980s, some musicians were jokingly referring to sample-based music as
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“high court rock.”
Realizing how much money could be made from sampled tracks, record companies

stepped up their efforts to assert the copyright of their back caralogue. Tensions arose
when musicians were exploiting sampling faster than executives could come to an agree-
ment about the legality. When the British group M/A/R/R/S released their dance-floor
hit “Pump Up the Volume” in 1987, Stock Aitken Waterman issued an injuncrion o
stop its sale, arguing it had breached copyright law by sampling their hit “Roadblock” (a
song which itself sampled soul legend James Brown). When Waterman wrote an open
letter to the press, describing M/A/R/R/S’ actions as “wholesale theft,” one journalist
noted thar Waterman's own song “Never Gonna Give You Up” (1987) had itself lifred
the bass line from Colonel Abrams’s hit “Trapped” (1987).%

Those in favor of sampling argued that copyright laws, penned in the eighteenth
century, were ill suited to regulate music in the era of digiral recording. Organizations
such as Copyleft and Creative Commons appeared in the early rwenty-first century,
offering new ways for people to manage the rights to their works. The Creative Com-
mons formula Sampling 1.0, for example, allowed musicians to give upfront permission
for their works o be sampled by others. This progressive attitude to music ownership is
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frware movement.* Interestingly, The Winstons, crearors
raken a casual, open source approach to their work 4l
the artists who reused it. However, as Harrison wryly
ling company charges people to use their famous

analogous to the open SOUICE 50
of the original Amen Break, have
along, never secking money from
notes,™ at least one commercial samp

drum solo.

Conclusion

ed the first drum machines and samplers, these machines

Fifty years after musicians tri :
have become an indispensible part of the musician’s studio and live performance ki,

They weren't rejected as soulless mimics of real musicians but were cherished because they
offered something familiar but new. Oddly enough, it's the imperfections of these mimics
that made them so attractive to many players. Musicians enjoyed the mellow quality of
the valve-amplified Wurlitzer or the otherworldliness of flure chords played on the Mel-
lotron without a trace of legato. Even technical quirks, such as the wow and Rutrer of the
Mellotron, as its capstan struggled to regulate speed, helped to engender lifeless, sampled
notes with a certain aleatoric charm. Fifty years later, in the era of high-resolution hard
disk recording, music connoisseurs will pay good money for “legacy samplers,” from soft-
ware companies such as Propellerhead and Forgotren Keys, These aim to re-create the first
drum machines and samplers, with all their audible defects, in software form.

While society continues ro argue over the ethics of sampling, it seems this art form
is here to stay. As early as the 1920, the Musicians’ Union worried that musicians wouid
lose out as cinemas, radios, and homes moved from live to transmitted music. And when
sampling arrived, many expressed concerns about musicians losing ownership of their
creative works. Sample-based music may find a way to flourish under toughening regu-
Jation. Or perhaps the music industry will adopt a new paradigm, where music has 4
complex provenance of originators and remixers, rather than a single owner.

Arguably, drum machines and samplers have helped to shift our views of authenticiry.
Until fairly recently (arguably the mid-1990s), “authentic” music required audible evi
dence of human agency (or visible evidence). When we compare music making to other
handcrafts, such as sewing or pottery, which have been transformed by mass production,
we can understand how this assumption arose. Just as a hand-sewn quilt may have fine
variations in stitch length and embellishments that could nor be execured by a machine
an “authentic” music performance needed traces of rubato and other other dynamic
variations that are beyond the capabilities of any music machine. These variations were
th“‘{gh‘ to communicate the emotions of the performer, increasing the misic’s affective
qualities. The Musicians’ Union argued that drum machines (and to a lesser extent sam-
plers) were deficient because they lacked this variation. But this chapter has shown how
PEF'FlE developed a grear affection for the inexpressive delivery of these machines, as they
suited the mechanized music they were making. For a generation of musicians who have
always used drum machines and samplers, the privileging of live human p:rfnnn:mﬁ
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may seem unfair. Tom Rowlands from the Chemical Brothers remembers debaring this
point in 1995, just before a tour:

A few over-excited record company types thought thar we should geta live drummer
for live gigs etc. We pariently explained that we + the machine were the drummer—
why would we take away the thing that makes the drums interesting, We thought
its 1995 ()—people would be over the fact they needed to see the physical act of
striking a drum when they heard one . . . We don’t need 1o see it %

According to Rowland, the sound they were after was

a combination of the synthetic with the acoustic, hopefully creating a sort of hyper
power drum sound unobtainable by mere man alone!!! We try and make our pro-

grammed drums have the loose feel of live playing almost as if the machine is
el

sweating!!

Rarher than rejecting machines as soulless mimics, if anything, we now have a dash
of envy for their capabilities—and perhaps we want to mold ourselves to be a little more
like them. As the drum machine proliferated, so did the art of “beatboxing”—using the
voice to fake the rhythm patterns and electronic sounds of prized machines such as a
Roland TR-808.” In software such as Ableton, the thythmic inflections of soul musicians
are ironed out so they can be beat-marched to work in tempo with perfectly timed drum
loops. And pitch correction software such as Antares Auto-tune is used to remove the tun-
ing irregularities of a live vocal performance. Whether these developments create exquisite
machine music or something soulless is down to personal taste. In the end, the machines
are only tools—and the music they make is still only as good as the creative people using
them. Speaking in his studio in 1984, jazz musician Herbie Hancock observed: “People
blame machines very often . . . ‘oh-it’s the machine’s fault” How can it be the machine’s
fault? The machine doesn't do anything but sit there until we plug it in.”
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RECORDING AESTHETICS IN THE
NEW ERA OF SCHIZOPHONIA

Ragnhild Brovig-Hanssen

Mechanical reproduction of art changes the reaction of the masses toward art.
—WALTER BENJAMIN!

'HE INTRODUCTION of the magnetic tape recorder has been described as “a

revolution in sound,” but it was neither an instance of absolute technological

change nor a sudden cultural transformation. It took almost sixty years from the
time when Oberlin Smith described the principles of magnetic recording until the com-
pany AEG introduced the first successful tape recorder. It was ten more years before it
reached the mass market. And for the first few vears after the machine arrived in record-
ing studias, it was used sparingly, with skepricism, alongside the already proven technal-
agy of the phonographic disc.” It also took at least thar long for people to realize its true
potential in terms of sound quality and multitrack recording. Nonetheless, the magnetic
tape recorder did give rise to several dramatic changes. Culturally, it represented a leap
forward for the music recording industry: the reduced manufacturing costs with which
it was associated led to an overall decentralizarion of power from the major professional
mcunling companies 1o small, independent recording studios. During the late 1950s and
the early 19605, hundreds of institutional and private studios arose around the world,
and the expansion of regional recording studios (which were far less expensive than the
big studios) proved to be decisive for the emergence of youth-oriented rock 'n’ roll music
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in the 1950s. In this chaprer, 1 will, however, focus on hﬂw‘the ncw.reoordill‘.g.and edit-
ing abilities of the magnetic tape recorder played a key part in v.:h:.mgmg music itself—is
construction and reception but also our conception of what music is.

This chapter falls into three main sections. In the first pare I will Slll[n_ma,rj_te the
development of the artifact itself. The magnetic tape recnrc.ier Wik & gifat (L AGVSHen
upon the phonograph, in char it offered better sound qualiry, longer playing time, and
a less expensive and more manageable and practical design. This development is not
linear but multidimensional and complex, and 1 will not try to shed new light on the
history of the magnetic tape recorder. Instead, I will introduce five distinct models from
five important stages in its development. The machines I have chosen are Valdemar
Poulsen’s Telegraphone (1898), which was the first realization of the ideas of Oberlin
Smith: the steel wire recorder, which originated in the 1930s but will be represented
here by a Webster-Chicago recorder from the 1950s; AEG's Magnetophon K4 (1938),
which is based partly on the ideas of Fritz PReumer; the Ampex Model 300 (1948),
an upgrade of the Model 200, which was itself built on the technology of the Mag-
netophon K4; and, finally, Ampex's cight-track Sel-Sync recorder (1956), which was
inspired by Les Paul’s overdub experiments. I will discuss the motivations behind the
development of these machines and their individual relationships to the magnetic tape
recorder’s signature achievement: a completely new era of whar Canadian composer and
writer R. Murray Schafer has labeled schizophonia; that is, a new level of spatioremporl
disjunction of sound.

This spatiotemporal disjunction will then occupy the next part of the chapter. Before
the invention of the phonograph in 1877, music could enly be heard according to the
acoustic laws that applied to its live performance. The phonograph, on the other hand,
introduced a distinction between original and reproduced sounds, hence Schafer’s term
(schiza is “split” and phonia is “sound” in Greek).” The magnetic tape recorder, with its
multitracking ability, led us into yet another era of schizophonia by extending the rem-
poral and spatial paramerers of the music it recorded. Recorded music came to imply 2
patchwork of sounds recorded ar different times and in different spaces. The magnetic
tape recorder changed the standards for producing and composing music, but it also
impacted the reception of recorded music, which could no longer be trusted to bea faith-
ful reproduction of a preexisting and coherent event.

In the third part of the chapter I will discuss how musicians and sound engineers
applied the magnetic tape recorder’s new recording and editing abilities in very dif-
ferent ways. While some used this recording equipment in a way that was similar
to its predecessors, others embraced the changes it implied. | have identified three
distinct recording paradigms that emerged in the wake of this artifact’s ascent to
everyday use, and that remain perfectly valid today: the “documentary event,” the
“ideal event” and the “surrealistic event.” I will describe each paradigm in turn using

early examples of how the new medium was approached and demonstrating 1ts rel-
€vance to cach onc.
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The Development of the Magnetic Tape Recorder

In 1928 the Australian inventor Friz Peumer glued pulverized iron particles onto
coated cigarette paper and installed the paper on a selfmade reel-to-reel machine. This
machine of “sounding paper,” as he called it, was in fact the first magnetic tape recorder,
although the sound quality was oo poor for the machine to be of any use.' However, just
as the phonograph is often wrongly attributed entirely to Thomas Edison. the magnetic
tape recorder was less the brainchild of Pleumer than an outcome of a whole constella-
tion of social, economic, and cultural factors, as well as 2 whole series of previous experi-
ments, discoveries, and inventions. American engineer Oberlin Smith identified the basic
principle behind magnetic recording as early as 1878, the year after Edison parented
the phonograph, as he tried 1o minimize the latrer’s background noise. After a visit to
Edison’s studio, Smith started to think about how 1o improve the recording device. He
began with the technology of the phonograph, which worked as follows: a recording
horn captures and concentrates the performed sounds, and a diaphragm (membrane)
placed at the end of the horn vibrates in response to the sound waves (like the ear's tym-
panic membrane). A stylus (pointed rool) that is connected to the diaphragm moves in
line with the diaphragm’s vibrations, cutting a groave similar to the vibration patterns of
the sound waves into a cylinder or disc. This mechanism can be seen at the photography
of an Edison Home Phonograph from ca, 1910, which is today part of the Norwegian
Museum of Science and Technology's collection (Figure 5.1).

The phonograph was therefore mechanical in nature, in the sense thar it relied upon
the conversion of one motion into another via physical contact. Thar contact between
stylus and cylinder (or disc),” however, resulted in significant background noise that in
turn compelled Smith to explore a recording method that was not mechanical. In the
interests of improving the sound quality of the recorded material, Smith turned to the
technology of telephony, in which sounds were transformed into eleceric currents. He
described his notion of “magnetic” recording in a letter he wrote the same year as his
visit to Edison’s studio: “While talking into a mouthpiece, the varying intensity of cur-
rent . . . produces zones, or spots, of magnetism in the wire which vary in length and
strength in accordance with the length and amplitude of the sound vibrations.™ Smith
rightly predicted that when electric currents converted from sounds are placed near a
magnetizable material such as a wire, a magnetic field on the wire would emerge, and
the patterns of the currents would produce a similar magnetic pattern on the wire. In
this way sounds could be stored on a medium without physical contact. The first-known
realization of this idea arrived twenty years later, when the Danish engineer Valdemar
Poulsen demonstrated and patented his Telegraphone—an electromechanical recording
medium, initially invented for office dictation and recording relephone conversations.
The Telegraphone shown in Figure 5.2 was manufactured by the Danish development
and production company Dansk Telegrafonfabrik, which was established three years
after Paulsen had demonstrated his machine at the 1900 Paris Exposition. Although the
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FIGURE 5.1
#n Edison Home Phonograph {ca. 1910). Courtesy of the Norwegian Museum of Science and Technolegy

Telegraphone showed great promise and was by some regarded “the next phonograph,”
the company went out of business in 1917 (just like the American Telegraphone Com-
pany, 1903-1919). One of the reasons for this was manufacturing problems; another wis
poor sound quality. Despite the fact that the recorded message had betrer clarity than
the phonograph, the volume of the recorded sounds of the Telegraphone was very low,
and the medium itself had to await the dcw]upmcnl of adf_‘qualf; ampllﬁers in order to
become commercially successful.”

Improvements in electronic amplification eventually led to the commercial estab-
lishment of steel tape and wire recorders during the 1930s (as well as a shift within
phonograph technology already in the mid-1920s from mechanical to electromechanica!
recording).® The solid-steel recorder had significantly longer recording time than the
three minutes permitted by the phonograph, and its robust design was more fir for trav-
eling as well. These advan tages made it particu larly popular as a medium for dictation,
and during the war it was used for military operartions, such as secret audio surveillance.
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FIGURE 5.2
Valdernar Poulsen’s Telegraphone, produced by Dansk Telegrafonfabrik in Copenhagen between 1903 and

1917, Courtesy of Danmarks Tekniske Museum.

Berween 1945 and 1955, several companies in the United States, South America, and
Europe produced relatively low-cost wire recorders that reached a new consumer market
of individuals, companies, and institutions (such as home recording hobbyists, com-
posers and musicians, businessmen, teachers, and historians). Despite Smith’s uriginal
motivation to improve the sound quality of recorded material, and despite improvements
in electronic alnp]iﬁmrh)n, the volume of the sound signaﬂ of steel-wire magnetic record-
ers stayed significantly lower than thar of the phonograph. The Webster-Chicago steel
tape recorder Model 181 from ca. 1948, which is also represented in the collection of
the Norwegian Museum of Science and Technology (Figure 5.3), was promoted as “the
studio model,” bur the phonograph® remained the standard medium in recording studios
until the magnetic tape recorder could finally outdo it in the 1950s.'°

Pleumer’s actual motivations for switching from standard solid-steel material to the
aforementioned softer, nonmagnetic coated material (in this case, cigarette paper) with
iron particles are unclear, but the advantages were several. Tape was less expensive and
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FIGURE 5.3 . ‘
A Webster-Chicago steel tape recorder Model 181 (ca. 1948). Courtesy of the Norwegian Museum &

Science and Technology.

IsNiiEsa

casier to handle than wire, it did not tangle while rolling, and it provided berter sound
quality. In 1932, Pleumer signed a contract with the German electronics group Allge-
meine Elektricitits-Gesellschaft (AEG), which recognized the market Fﬂl’ium"'Ed mag:
netic recorders and believed in his idea. AEG, in collaboration with the giant iron carbon
manufacturer [. G. Farbenindustrie Aktiengesellschaft, devoted considerable resources ©
developing Pleumer’s invention. Hoping to improve problems such as the tapes poor
resistance to tearing, short playing time, disturbing background noise, and poor sound
quality, they experimented with different tapes and magnetizable materials, tape widths,
and speed of tape, and they developed different types of transducer heads." In 1935

AEG succeeded in introducing the first commercially viable tape recorder: the Magne-
tophon K4,
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The sound quality of the Magnetophon K4 was significantly better than that pro-
duced through wire reproduction, and it played longer than the phonographic disc. It
was also less expensive to produce and easier to maneuver than either the contemporary
phonographic disc player or the steel wire recorder. Nevertheless, during the war, at least,
Magnetophons were produced only for military needs." For instance, the K4 that today
is part of the Norwegian Museum of Science and Technology (Figure 5.4) was used in
Norway for military purposes. After the fall of Nazi Germany, the U.S. Alien Property
Custodian took charge of all of the patents on the machine." The American electronics
company Ampex decided to develop its own tape recorder based on the technology of
the Magnetophon K4 and secured fnancing from American singer Bing Crosby, who
was eager to find a method to prerecord his radio shows with better sound quality than
phonographic discs could offer. The following year the company introduced the Ampex
Madel 200, the first successful American tape recorder, and it proved ro be crucial to the
eventual establishment of magnetic tape as the standard recording medium in broadcast-
ing and recording studios of the era.'® As competitors quickly emerged, Ampex developed
 less costly design: the Model 300, first produced in 1948 (sce Figure 5.5 for an Ampex
Model 300 from the Canada Science and Technology Museum). Improvements in tape
material and tape heads allowed the transport speed to be halved, and, consequently, the
reels could be reduced in size without affecting the recording time. Because of this, the
Model 300 offered the same quality as the Model 200, despite being smaller in size and
less expensive to produce; its design served as a lasting model for many portable record-
ing machines to come.'® By the mid-1950s, the magnetic tape recorder was in general use
throughour the sound-reproduction industry, and over the next thirty years, manufactur-
ers worldwide would continue to improve the technology, focusing on ever cheaper and
smaller machines that would produce less noise and be easier to operate.!”

Of course, consumers often use machines in ways that are not anticipated by their
manufacturers, who might then choose to develop new machines based on those creative
applications. This was the case with the development of the multitrack recorder. With
the phonograph, it was only possible to record one track at a time, so musical perfor-
mances were usually caprured as a unit and any possibilities for further editing of the
recorded sounds were limited. The American guitarist and inventor Les Paul developed
an overdub (or sound-on-sound) technique by modifying his Ampex Model 300 with an
extra playback head and altered tape path, but the manager of Ampex’s Special Product
Section, Ross H. Snyder, saw the need for a rechnology that would improve this process
of overdubbing even more. Though multichannel recorders had existed for some time,
their channels could only record simultaneously, in real time, and stored on one track
only. Snyder therefore invented a rechnology called Sel-Sync (a shortening of “selective,
successive, synchronous”) that made it possible to record individual tracks separately
and in complete isolation from one other.' Parts could now be recorded separately ar
different times, and, if desired, in different locations. Also, because sounds could be
recorded through several channels withour being automatically bounced onto a single
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FIGURE %5,
Magnietophon K4, which was AEG's first commercially successful tape recorder.T he machine in this pho-

tograph dates back to 1939, the year after the first machine was introduced. It was used in Norway durnng
Warld War |l for military purposes, Courtesy of the Norwegian Museumn of Science and Technoiogy
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FIGURE 5.5
The Ampex Madel 300. While the Ampex Madel 200 was the first successful U.S. tape recorder,
the design of the Ampex Model 300 served as a model for many future portable recorders. Cour-

teky of the Canada Science and Technology Museurn. Photo: Peter Lindell.
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rrack afterward, the tracks could be treated separately even after they h:lzd been recorded.
Ampex built its first eight-track Sel-Sync recorder in 1956 (and sold it te Les Paul the
next year for $10,000). The multitrack recorder was a huge step Fnrwa@ in the overdub
rechnique, which had required musicians to erase all of the old tracks if just one over-
dub take was unsuccessful; it also solved the problem of degradation in sound quality
that toak place after each new overdub. Snyder recalled his modest initial hopes for the
- vention, and the mistaken assumptions about its limited application: “[I wanted to]
improve the recording process for those doing overdubs for any reason . . . I mistakenly
thought its usefulness somewhat narrow, and did not dispute Ampex’s patent attorneys
advice that it might be taken as obvious art, thus probably not patentable.™ Fate would
prove otherwise for the new technology. The praxis of constructing music out of several
rakes soon became the standard way of making recordings, whatever one’s methods and
ultimarte musical goals.

The primary motivation behind the development of the magnetic tape recorder,
from the invention of Oberlin Smith to the successes of Ampex, had been to improve
the sound quality and playing time of recording machines while developing ever cheaper
and more pracrical designs. More than merely improving the technology of recording,
the magnetic tape recorder set in motion two significant shifts in the history of recorded
music. First, it allowed for a new level of spatiotemporal disjunction in sound, thus
leading us into a new era of schizophonia, Second, its new recording and editing pos-
sibilities—and consumers’ various applications of them—played a significant role in the
establishment of the three recording paradigms that still dominate the field today. In
short, the magnetic tape recorder changed our whole conception of music, and it is that
conception to which I will rurn next.

A New Sense of Time and Space

The invention of the phonograph in 1877 challenged our traditional understanding of
sounds as emerging directly from a live source. As mentioned, Schafer therefore points
to this invention as the dawning of the era of schizophonia. In his important essay "
Voice without a Face” (1991), Dave Laing points to the fact that members of the audi-
ence fainted when Edison demonstrared his speaking phonograph in 1888, reminding us
that this disembodied sound “must have been a vital shift in the experience of listening
to music,” Early print advertisements from the recording industry play upon this point
the iconic RCA Victor dog Nipper sits alertly in front of a recording horn, curiously lis-
tening to “His Master’s Voice,” while an Edison Company ad depicts a child destraying
a phonograph while “Looking for the Band." While the already familiar telephone also
mediated a voice withour a face, those sounds remained “live”—thar is, they were pro-
duced at the same time that th::y Were hcing heard. This incidence ufgpar:}rfdemchment
paled in comparison to the phonograph’s temperal detachment, whereby the reproduc-
tion of sounds did not enjoy a necessary relation ro a simultaneous, if distant, source,
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However, although the sounds of a musical performance were cur loose from their origin
in time and space, they nevertheless remained a unit, in the sense that what you heard
from the recording was the sound of a preexisting coherent event that had been recorded
in one take.

The rare exceptions to this were recordings thar resulted from very early applications
of the technique of overdubbing. With two separate recording machines, one could record
a machine playing already recorded marterial while recording new sounds atop it. Thus,
the final product would reproduce the sounds of a combination of two or more different
events rather than a single, coherent event. Although overdubbing was used occasionally
with mechanical and electromechanical recording, the phonograph was generally viewed
as an archival medium rather than a creative rool; Edison himself celebrated its ability
to “preserve and hear again . . . a memorable speech, a worrhy singer . . . the last words
of a dying man . . . of a distant parent, a lover, a mistress.”2 Advertisements promoted
recordings as “lifelike,” a “true mirror of sound,” “natural” or “the real thing,"* and early
musical recordings were similarly promoted as archived events, or copies of original per-
formances. Given this context, Jason Toynbee reads the slow adoption of sound-manip-
ulation techniques less as a result of their perceived lack of promise than as a by-product
of the conservative approach to new possibilities around framing performances, which
he sees as characteristic of the history of music and technology in general Wharever the
larger cultural bias, experiments were undertaken and significant technical difficulties
were encountered. Thus, although the possibility of manipulating time and space in the
reproduction of music had existed since the birth of the recording medium, it was only
through the magnetic tape recorder and the invention of multitracki ng that it became
truly viable. Thus, John Philip Sousa’s slur on phonograph music as “canned music™® is
in fact an accurate description of how the recording medium was used in its early days;
the event represented by the mechanical recording medium remained “trustworthy,” in
thar the recorded sounds could be traced directly to musicians who were playing their
instruments at the same time and in the same space.™

While the invention of the phonograph represents a shift to schizophonia, then the
invention of the magnetic tape recorder brought about a new era in it, given the dramatic
new possibilities for spatial and temporal disjuncrure between sound and its source(s).
Sounds could be thoroughly detached from their spatiotemporal origins and juxtaposed
with other sounds with other origins. For instance, tape made it possible to licerally cut
tracks aparr and paste them tﬂgtther again rhmugh the process of sp|icing: after pi:u:-
ing the sound sequence that needed to be split berween the two open reels of the tape
recorder, the engineer used a ruler to locate the exact spot and then cur the tape with
1 razor blade, guided by the channel of a metal splicing block. Using a piece of ediring
tape, he or she could then recombine the two loose ends into a continuous sound section
(Figure 5.6). Through splicing, engineers were able to freely juxtapose musical tracks
from different times and p|:aces. and the facr that the music rep:esemcd such a Pil'-'ﬂh“"ﬂfl"-
Was not .':]w:hys even audible as such. Larer in this chaptt‘r [ will review the various ways
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FIGURE 5.6

The photograph shows the process of analog tape splicing. The tape is placed in a splicing block and cut
with a razor blade guided by the splicing block's channel. Editing tape may then be used to merge the
spliced tape ends. Courtesy of the Morwegian Museumn of Science and Technology.

engineers approached splicing, and especially their early experiments with audible cu,
tape loops, and tape delay.

Multitrack recording also facilitated the possibility of sonically challenging our tr
ditional sense of time and space, since the engineer could record several individual takes
at different times as well as edit the tracks separately. By deliberately placing individual
sounds within the stereo field?’ and/or adding processing effects such as reverb and echo o
them, the engineer could mold whole virtual environments, even those thar appear con-
trary to natural acoustic laws. These recorded performances either never actually existed
but sounded real, or they never actually existed and they did nor sound real, thanks to
their transcendence of the spatiotemporal laws of acoustics. 1 will discuss these possibili-
ties further in the third part of this chapter. This new capacity for manipulation aleered
the way musicians, producers, and sound engineers worked in the studio while recording
and mixing sound. Certain pioneers began to regard the studio less as an archiving centef
than as a laboratory for “sculpting” parchwork performances out of several takes. Listen-
ers soon approached recorded music differently as well—after all, these sounds were o
longer “trustworthy” in terms of their fidelity to an original temporal and spatial form.




The Magnetic Tape Recorder m 143

In this new era of schizophonia, fiction could easily be masked as truch, Because of its
new recording and editing abilities, then, the recording device had transitioned from an
archival medium that preserved musical events to an artistic medium, one thar represents
events with no claim to their preexistence.

The Establishment of Different Recording Paradigms

A profound enrichment in recorded musical expression resulted from this artifact’s
increased capacity for manipulating sounds. Some engineers embraced the new technol-
ogy and experimented with the new recording and editing abilities in entirely unan-
ticipated ways, even as others continued to apply it to the task of archiving acrual
performances. 1 have identified three distinct recording paradigms that emerged from
this culrural and industrial ferment: the “documentary event,” the “ideal event,” and the
“surrealistic event.” Although these three categories must be seen as analytical classifica-
tions of musical ideals char are in practice not always so clear-cut, they remain perfectly
valid today. I will describe each paradigm in turn and discuss the essentially different core
values upon which each is based.

The Documentary Event

In the new era of schizophonia, music makers (musicians, producers, and sound engi-
neers) suddenly got a whole new set of tools with which to create music. However, not
everyone availed themselves of their capacity to manipulate sound; some continued to
view the recording machine as exclusively a transmitting medium whose main fune-
tion was to archive coherent musical performances. This reticence centered upon any
technique that might disrupt the recording’s faichfulness to a preexisting musical event,
and to some this included the ability to splice the tape (this despite the fact that experi-
mentation with splicing was already taking place with optical film in the motion picture
industry). Musicians deplored the technique for ruining the spiric of the music, For
instance, Russian-born classical cellist Gregor Piatigorsky (1903-1976) said, “I don't like
splices, I don't like any falsehood . . . I don't like any perfection . . . If the spirir is there,
irs gnod enough for me."” The technique challenged the musician’s belief in spontaneity
and improvisation, which was, according to Evan Eisenberg, why splicing met resistance
within the field of jazz music: “When splicing did become a possibility, jazz musicians
resisted it; as improvisers they believed, even more passionately than old-fashioned classi-
cal musicians, in the spontaneity of the long take,"” For instance, Miles Davis's legendary
album Kind of Blue (1959) consists, according to his pianist Bill Evans, only of first rakes,
and when he was forced 1o use multiple takes in other situations, it was “without calm.™"
While some musicians and engineers stuck with the more conservative approach, others
accepted small alterations, like using the technique of splicing in a discreet or entirely
hidden way to eliminate only unwanted sounds or to move a sequence from one take to
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another in order to make things sound better. The}' thus combined “d“: tape ﬂ':dﬁ i.ﬂ a
silent spot in the performance or used various tecffﬂlqufifﬁ“‘:h as the :m“fﬁvl“l'“ splice]
to make the joins smooth and inaudible. Ar stake in my dﬂc“mcnm':}’ paradigm, then,
s not an wnmediated performance but the claim of truth: Fhe recording must b:: able 0
be taken as a faichful signifier of a preexisting event (despite small ﬂf@fdatlﬂm}- '%n this
sense, my use of the term evokes its filmic application. Paul ﬁnhu: reviews a variety of
strategies within documentary film but points out that Thcy:re all “wedded to the same
principles of authenticity, if nor the same rhetorical cudmg_s #_each asserts its truth.

Today, recordings in which subtle editing is accepted !Ik'f.‘l}’ uu_mum!::er strictl?.r con-
servative recordings in which nearly all forms of technological manipulation are rejected.
Yet. the ideal of the “documentary” paradigm persists. This is obvious from the many
CD covers, photographs, and music videos depicting artists in a live secting (even artists
who seldom, or never, do live performances)—they imply a performance that has hap-
pened, for which the recording or music video is merely intended to substiture.” Such
reality-driven recordings ultimately seek to reconstruct, or at least suggest, \'-'!'latf“':';'raitﬂ
Benjamin calls the “aura” of a performance, or “work”—that is, the performance’s “pres-
ence in time and space, its unique existence at the place where it happens to be." This
aura might include the sound of musicians counting off before the music starts or talking
to each other during the performance—both of which signify in no uncertain terms the
reality of the recording session. Similarly, coincidental coughing, calling, or laughing, as
well as musical “errors,” usually indicare a single recorded take rather than an idealized
amalgam of several takes. Eisenberg reviews other examples from classical recordings,
such as the sound of church bells at the start of a performance that was not even recorded
in a church.® Ironically, then, successful sound manipulation within this ideal in fact
enhances the impression of no manipulation: there are examples of recordings in which
applause is added to a studio performance to make it sound like a live event. Thus the
“documentary” paradigm implies the urge to be real as much as the actual achievement of
it. Michael Renov’s description of documentary film as “the crearive treatment of actual-
ity"* also applies to the “"documentary” paradigm of music. By reconstructing qualities
that are often associated with the purportedly preexisting performance, the recording
presents itself as being documentary, though inevitably with a decayed sense of present-
ness (what Benjamin calls a “decayed aura”), so thar the listener feels as if he or sheis
almost witnessing it in the first person.

Some might argue, then, that this paradigm did not arise in the wake of the mag-
netic tape recorder but instead pre-dated it as the traditional approach to the record-
ing medium. Certainly the recording medium had a transmirting function that dares
back to the phonograph, and most recordings were already documentary in the sense
that they were documentations of musical performances that had taken place in the real
world. However, this was less a choice than a necessity, because the available technology
made it extremely difficult to record in any other way. With the magnetic multitrack
recorder, however, the documentary approach soon became an aesthetic choice in an er2




The Magnetic Tape Recorder m | 45

of schizophonia thar boasted a range of new manipulation possibilities and (ar least two)
alternative paradigms.

The Ideal Event

Often, scholars contrast the paradigm that I have called the documentary event directly
with avant-garde techniques or experimental music (which in most cases fall under my
paradigm of surrealistic events). There is, however, also a middle position, which | have
called the “ideal event.” Unlike those with documentary priorities, some engineers and
producers used the new recording and editing capabilities to create ideal events withous
claiming that the represented event actually happened. By way of emphasizing the gap
berween the paradigms of the documentary and the ideal event, T would note Eisenberg’s
reference to a relatively recent advertisement for a particular brand of compact disc in
comparison to the aforementioned ads for the phonograph (“lifelike,” “a true mirror of
sound,” “natural,” and “the real thing”): “How would vou like to hear music ar home
the way the engineer hears it in the studio? The Magnavox Compact Disc . . . It’s like
being in a recording studio.™ To Eisenberg, this ad demonstrates that “the ideal is no
longer live music, but some technologic Platonic form. "™ According ro the paradigm of
the ideal event, then, it is the ideq that matters—the sonic resule alone—rather than its
preexistence in “real life.”

An carly example of this paradigm appears in the recordings of Glenn Gould (1932
1982), the Canadian pianist who has been described as “a passionate champion of splic-
ing™"and "a pianist wedded to the record.”* Gould was delighted by the ability to make
recordings that were free from flaws and mistakes, and he promptly went against the
existing ideology by constructing “perfect” performances our of chopped-up sequences
from multiple takes. Unlike those who secretly used the tool to correct minor mistakes,
Gould made no attempt to deceive his listeners about his devotion to virtual perfection:
in interviews he was always eager to talk about his creative process, and at the age of
thirty-one he stopped performing live and dedicated himself to recording alone. "

While recordings within the paradigm of the documentary event claim to repre-
sent preexisting events from “real life” (events that purportedly actually did happen),
recordings of ideal events represent, as the name implies, events from the world of ideas,
constructed for the recording only. Nevertheless, both paradigms treat the recording
medium as a window ro imaginable continuous performances, whether actual or virtual.
This distinguishes them from “surrealistic events,” which reveal themselves as monrages

of several different events.

The Surrealistic Event

While some music makers stuck with using the magnetic tape recorder just like the
phonograph, and others used its new editing possibilities to create ideal (but porential)
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events, still others took a more experimental approach altogether, abandoning the notion
of presenting a recording of an event-based performance. For instance, participants in
the early-1950s electroacoustic music scene pioneered techniques with magnetic tape
that fragmented spatiotemporal structute so that the recording medium itself became
“opaque” instead of “gransparent.” The magnetic tape recorder in this case was no longer
herent event bur an enabler of something else: the surreal-
atic to oppose “surrealistic” with “natural” soundscapes
he “natural” is particularly fluid. In the context of this
identify those recorded musical expressions

a transparent window to a co
istic event. It is perhaps problem
in music, because the notion of t
chapter, however, the term surrealistic will

that have no immediate allegiance to a per
a physical environment, of course, we cannot juxtapose different times and different

spaces; at best, we might simulate the effect. It is this concreteness, and its artendant
limitations, that I set against the freedoms of the recorded surreal.

By pushing the new medium to its limits, these “musical surrealists” separated sounds
from their temporal and spatial origins in a way that made obvious the resulting musics
fragmented construction. Tape splicing was, for instance, soon harnessed to the produc-
tion of unique sonic effects. In 1951, the American compaoser John Cage organized the
Project of Music for Magnetic Tape, whose aim was to explore tape as 2 medium for
creating music itself, and in 1952 he and other participants in the project composed
Williams Mix, a juxtaposition of hundreds of spliced tapes.*’ According to Cage, “The
chief technical contribution of my work with tape is in the method of splicing, that is,
of cutting the marerial in a way that affects the artack and decay of sounds recorded.™
A sound, after all, consists of an “attack” (the sound’s onset), a “steady state” (the middle
section of a sound), and a “decay” (the sound’s fadeout), but this acoustic process can
be artfully disrupted by splicing. This rechnique was also used by the French pioneer of
musique concréte, Pierre Schaeffer, who, in his project to facilitare “reduced listening’
(the act of listening to sound for its own sake), attempted to make sounds unrecogniz-
able in order to blot out any potential associations with their sources. Already known for
manipulating sounds by, for example, altering the speed of the phonograph's rurnrables.
he started experimenting with tape in the late 1940s and soon discovered that by physi-
cally cutting off part of a sound’s artack, it became much less recognizable.** In 1952, the
young German composer Karlheinz Stockhausen regularly visited Schaeffer's Groupe de
Recherces Musicale (GRM)* studio in Paris for instruction in the art of rape editing, and
he recalls experiments involving the insertion of leader tape (blank, nonmagnetic tape
normally used at the beginning and ending of a recorded song) between sounds to create
a percussive, stuttering effect.’” Stockhausen also created continuously sustained sounds

formance of any sort, actual or virtual. In

using the technique of tape looping: “I copied each sound many rimes and, with scis-
sors, cut off the attack of each sound. A few centimetres of the continuation [remaining
sound], which was, briefly, quite steady dynamically, were used, Several of these pieces
were spliced together to form a tape loop.”* One creates tape loops—that is, sequences of
sound repeated over and over—by pasting both ends of a spliced sequence topether and
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then placing the loop on a tape recorder for playback. While loops could be created using
the phonographic disc—for instance, Schaeffer created locked grooves with a disc cutter
to repeat the sounds*—magnetic tape made the operation much more straightforward
(and, soon enough, more common as well).

According to Thom Holmes, the first elecrronic music experiments in the 1950s
only existed on tape and were never performed live,® By the mid-1960s, however, the
staging of live performances of electroacoustic music had become more widespread,
partly due ro the increased availability of portable tape recorders, amplification systems,
and synthesizers. Gentle Fire was a leading performance group from this first era of
electroacoustic live music,® The group combined live performances on traditional and
invented instruments with prerecorded tape material, which they produced using the
techniques pioneered by Schaeffer, Cage, and Stockhausen, among others.” One such
technique involved altering the sonic characteristics of the recorded material by speeding
up or slowing down the pace of a strip of ta pe during playback. When relatively sustained
chords are sped up, they may suddenly realize a pronounced rhythm; conversely, when a
pronounced rhythm is slowed down, its components may appear to be sustained chords.
Tape recorders at this time were usually equipped with only one switch for two different
speed options, but they could be modified to offer a continuous “varispeed” option as
well. The Science Museum in London possesses a Revox A77 that was adjusted by Gentle
Fire member Hugh Davies, who was particularly renowned for his self-invented instru-
ments or “sounding objects” (Figure 5.7). The group also favored backward-playing—
the playback of recorded sounds in reverse, either by chopping out a sequence in the tape
and teplacing it but backward, or turning the tape over and running it backward behind
the playback head. Backward playing had also been experimented with in early pho-
nographic avant-garde music, but, as with looping, tape made the whole pracess much
more straightforward. Lastly, the group experimented with the generation of tape delay
or echo, in which a sound could be repeated once or several times. By adding an extra
playback head to the recording machine and combining a reel-ro-reel rape with a looped
tape sequence, the signal on the reel-to-reel tape would play back while being recorded
on the tape loop. When the tape loop ran through the playback head a few seconds later,
the sound that was just heard was repeated; the tape loop then entered the erase head to
begin the process again (the length of the tape path from the recording head to the play-
back head determined the delay time). Several of Gentle Fire’s tape loops are roday part
of the Hugh Davies collection ar the Science Museum in London {Figure 5.8). These
tapes were probably used both to creare delay effeces and, like 2 modern digiral sampler,
to repeat snippets of sounds consecutively.

These early experimental techniques were soon adapted to the field of popular music.
Sam Phillips pioneered the “slapback”—a type of echo with a shore delay time and only
one repetition—art Sun Studio in 1953 or 1954, first in a recording by the American blues
musician Docror Ross bur most famously in some early recordings by Elvis Presley: Phil-
lips achieved the echo effect by bouncing the sound signal berween two Ampex recorders.

e s LU QR L NN

A G L W T W R e

e SR8 K THG

R vy




SIRILI™ N 1§ =g

ALY RENS s

(a8 ® Chapter5

FIGURE 5.7
Viarispeed Revox AT7 tape recorder used by ele ctroacoustic musician Hugh Davies. Courtesy of the Science
Museum {Inv: 2007-127). Images available from Science & Soclety Picture Library.

Peter Doyle notes with regard to these recordings that “there seems to be little attempt
here to create a consistent, believable spatiality,” and Toynbee describes the slapback in
Elvis's Sun recording of “Mystery Train” (1953) in a similar way: “The place thar we are
taken to as we listen is emphatically not a concert hall, bar, or lounge though. Rather
this is a virtual architecture, one that is much ‘larger than life.”* In other words, like
the reversal of sound, experimental cut-ups, and tape loops, the slapback implied a sur-
realistic environment and musical event rather than a preexisting coherent performance
Likewise The Beatles' recordings at Abbey Road Studios in the 1960s also exemplity early
experimental approaches within the popular music field, especially their groundbreaking
albums Revolver (1966) and Sgr. Peppers Lonely Hearts Club Band (1967). For instance,
“Tomorrow Never Knows” from Revalver, produced by George Martin and cugincrrml
by Geoft Emerick, contains a number of tape loops. Martin described the process of
recording the loops: “all over the studio we had penp]e spmﬂ]ng them [the Inﬂ}‘-'ﬁ] onto
machines with pencils while Geoff did the balancing”; Emerick adds: "I laid all the loops
onto the multi-track [of five machines] and played the faders like a modern day synthe-

siser.”” On “A Day in the Life” from Sgt. Pepper’s Lonely Hearts Club Band, the producers



FIGURE 5.8

Assorted tape loops used by members of Gentle Fire in their electroacoustic musical performances. Caur-
tesy of the Science Museum (Inv: 2007-13 7). Images available from Science & Society Picture Library,

manually synchronized two four-track Studer J37 rape recorders (Figure 5.9), so that the
rhythm tracks of The Beatles could be recorded on one machine while an orchestra of
forty musicians was recorded four times, on all four tracks, of the other machine. As a
result, those forty musicians sounded like four times as many backing the band.*
Within the construction of these surrealistic events, “space and time became equiv-
alent forces to be worked like any other material substance of music,” writes Holmes.
In a way, the tape recorder even materializes space and time; “Holding a strip of tape
in your hand was like seeing and rouching sound.” This experimental paradigm was,
however—like the paradigm of the ideal event—not exclusively the result of new rech-
nology; the phonographic disc recorder had also been used in a “surrealistic” way. For
instance; in 1939 John Cage premiered his Imaginary Landscape No. 1, a composition
for muted piano, cymbal, and two phonographs in which two artists varied the speed of
their sound discs at the turntables. As Holmes puts it: “Composers had been waiting for
a device that would allow them to store and manipulate sounds better than the acetare
disc. When the magnetic rape recorder came our of postwar Germany, they knew exactly
what to do with it."™® However, the magnetic tape recorder, with its ability to record the
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FIGURE 5.
Studer 37, identical to the two machines used by The Beatles. Courtesy of the Norwegian Museum of
Science and Technology.
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sounds at different times and in different surroundings and to further manipulate them
after recording, facilitated a far greater array of techniques thar in rurn propelled this
aesthetic forward. Holmes points our thar while many found the experimental music
of the electroacoustic music scene “a bit too radical for their taste,” the influence of this
paradigm “began to broaden their opinion about whar was and was not musical,”®

Conclusion

We have seen how Oberlin Smith’s early notion of magnetic recording from 1878 was
motivated by a desire to minimize the noise caused by the mechanical technology of
the phonograph, and how Valdemar Poulsen realized this notion in his Telegraphone
twenty years later, despite the machine's ultimately inadequate sound quality, Electronic
amplification would later enable a more successful realization of Smith’s original idea,
but the sound quality would remain poer until the advent of AEG's Magnetophon K4,
produced a full sixty years later. The Magnetophon also had other advantages, such as a
more affordable, robust, and manageable design than its predecessors (and especially the
phonograph). Ampex sought to re-create the Magnetophon K4 in America and ended up
with a machine that was even smaller and less expensive—the Ampex Model 300 from
1948. This machine was further developed into the first successful multitrack recorder
in 1956—Ampex’s eight-track Sel-Sync recorder was designed to supersede the still rela-
tively rare and awkward practice of overdubbing. It succeeded, and soon such practices
became the standard means of producing music. In this chapter, however, I have argued
that the development of the magnetic tape recorder represents much more than a step
forward (however great) in the technical development of recording machines.

I borrowed Schafer’s term schizaphonia to describe the spatiotemporal break initiated
by the phonograph, whereby sounds for the first time were detached from their sources in
space and time. I then argued thar the magneric tape recorder in fact brought abour a whole
new era of schizophonia. If phonograph recordings were mainly “canned” or “hermetic”
music, in the sense that the sounds of a musical performance were ar least detached from
their sources as a coherent unit, the new recording and ediring possibilities offered by the
multitrack magneric tape recorder made it possible to create patchwork performances out
of sound fragments that might well have occurred at different times and in different spaces.
Because of this potential for illusion, recorded sounds could no longer be trusted to be
honest or authentic signs of something that had happened in the way it was heard. Conse-
quently, the recording machine went from being a medium thar preserved former events ro
a medium that could only represent them with no guarantee of veracity.

I then demonstrated how these new recording and editing abilities were actualized
in very different ways during whar proved to be a very creative time. While some used
the recording equipment of magnetic tape in a way that was similar to its predecessors,
others saw new possibilities for improving upon reality, and sull others embraced the
changes implied by the new medium, experimenti ng with its capacity for fragmented
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spect, these different appl‘{}atht.ﬁ led ro the ﬁmbﬁdlmr_m-uf
three alternative paradigms for recording that I have “I!Ed the ud‘fc“m'-'m”.‘r’ evenr,” the
“ideal event,” and the “currealistic event.” Thcsf paradngS EEran I"‘]“‘m‘ . today,

I described the paradigm of the “documentary - event as interested in representing per

ces in such a way that listeners are convinced t|1_=lt what they hear once existed 5

cuch in “real life.” The paradigm of the “ideal event” aims to present performances ha
theoretically could have happened but need not havc—mmr:}ry tw the d@mﬂm
devorees of the virtual will happily sacrifice veracity for perﬁ:cruun. T}“’ recording parz. |
digm of the “surrealistic event” diverges from the ‘“h{:r i rrh“ i~ Ff"’-‘-‘ﬁmm“dﬁ the
recording’s potential for extreme temporal and spatial fragmentation. It is surrealistic in
che sense that the musical “event” could not be realized in a natural physical environmen;
withour the aid of studio rechnology.

As mentioned, surrealistic musical events had existed in the era of the phonograph,
and the archive-based phonographic recording approach still exists roday. Thus, none of
the paradigms represents a strictly logical derivation of the rechnology of the magneric
tape recorder. Andrew Feenberg explains: “Technical development does not point defini-
tively toward any particular path. Instead, it opens branches, and the final determination
of the ‘right’ branch is not within the competence of engineering, because it is simply
not inscribed in the nature of the technology."® However, it is clear that some of these
paths or branches regarding the use of the magnetic tape recorder would not have come
= about were it not for the technical nature of the machine. The magnetic tape recorder
! introduced new possibilities for editing and recording that made it possible to make
: musical recordings in a completely new way—one could sonically create a world that
diverged from our everyday life—which led in turn to an enhancement of the abiliry o
express oneself musically through recording. Certainly some resisted experimental music
because it abandoned the recording’s documentary status as well as the traditional event
f based musical ideal. More and more listeners, however, began to join in celebration of the
spatiotemporal disjuncture of recorded sounds. Soon, musical recordings were regarded
as an independent form of art.
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THE TRANSFORMATION OF
THE STEPPED FILTER INTO
A MuUsICAL INSTRUMENT

Sean Williams

Introduction

This research was provoked by an interest in the similarity of particular sounds in the
music of Karlheinz Stockhausen and Osbourne Ruddock (aka King Tubby) and an inter-
est in the sources of these sounds and the musicianship that lies behind them. T am
focusing on one particular type of technology used by both of these music makers and its
use as an electronic musical instrument in these two very different contexts. The physical
instruments are not identical, bur they operate around a very similar principle, and above
all, they sound very similar in both cases.

These sounds stem from the use of a stepped filter—in Stockhausen’s case a band-
pass filter; in Tubby’s, a high-pass filter—and the sonic results owe a great deal to the
repurposing of the original devices for use as performance tools, or musical instruments
rather than staric, technical devices. This chapter explores the relationships between tech-
nology design and practice and shows how information obtained via a marerial study of
the technology can influence the critical study of both composition and performance

Flfﬂ.l:l'llft'.

On the face of it, there is no obvious link between Tubby’s dub mixes such as “Rebel
Dance™ and “Tubby's Dub Song™ and Stackhausen’s Mikraphonie I'* in terms of style,
genre, audience, listening space, or any other conditions, and I neither make the case for
any communication between King Tubby and Stockhausen, nor do 1 suggest that they
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'« work, However, if we leave aside the social, circumstan-
tial, geographical, and economic factors and, through critical listening, concentrate on
the sounds heard on these records and in these performances, we can begin ro appreciate
some fundamental sonic similarities and trace these back to similarities in the human
e pcrﬁ:rmancc.‘i To go one step further, I suggest that this pu:t%cular music is not
just created by straightforward musical performance but by a combination of musical
imagination and technical expertise—an “alignment”™ between practice and technical
knowledge that challenges and repurposes existing technology, adapting it to use in cre-

were even aware of each other

arive music practice.

Filters

The tone control on a radio is the simplest example of an everyday filter. Fully open (ser
to 10}, the filter allows the entire audio signal to pass through with no effect. As the tone
control is turned down, the higher frequencies in the signal are attenuated while the
lower frequencies pass through unaffected. This commeon tone control is a low-pass filter
with a very gentle slope. Another common example of filtering is the experience of listen-
ing to a hi-fi from an adjacent room with the door closed. Most of the high frequencies
will be absorbed by the door and wall, but the lower frequencies will still be audible. This
is also a low-pass filtering effect bur with a steeper slope and a lower cut-off frequency;
that is, the frequency above which the amplitude is reduced.

High-pass or band-pass filters are less common as purely acoustic effects, bur the
telephone is a ubiquitous electronic example of a band-pass filter. Since the intelligibi-
ity of the human voice relies on a relatively narrow band of frequencies, it is possible to
discard, or to filter out, both very low and very high frequencies withour sacrificing intel-
ligibility. Typically a telephone will not reproduce frequencies above 3.5 kHz (a low-pas
filter) and not below 350 Hz (a high-pass filter). Since there isa lml-'-pass and hi.gh-p'm
filter in series, we can consider this to be a band-pass filter; that is, all frequencies within
the filter’s ﬂ'tqu:nq" band are allowed to pass :hmugh while all frcqucncies outside the
pass-band are artenuated.

Mikrophonie | and the Maihak W49 Filter

Designed in 1950 by Maihak AG of Hamburg, the W49 filter was first used by Stockhau-
sen for the realization of Kontakee® berween 1958 and 1959, The composition (and subse-
quent performances) of Mikraphonie I from 1964 anward marks the start of Stockhausen’s
regular use of a pair of these filters in many pieces, including Kurzwellen, Prozesion, Hyn-
nen, and Aus den Sieben Tagen, usually to filter the tam-tam and the viola. Starting in
the 19505 with the use of electronic sound sources manipulated via the precise cutting
and editing of tape for Electronic Study I and 11, Stockhausen went on to create Gesang
der Jiinglinge in 1956, which boldly combined electronic sound sources with acoustic of
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concréte sounds. Subjecting sine-wave and pulse-wave generators as well as the acoustic
sound of a child’s voice to extreme rape editing, speed manipulation, electromechanical
reverberation, and filtering, and presenting the piece as a fixed tape piece in four chan-
nels,” Stockhausen firmly established himself at the cutting edge of the new music, fully
embracing the latest technological materials. He was based ar the Westdeutscher Rundfunk
(WIR) in Cologne where he was director of the Electronic Music Studio for a large part
of his career and was able to draw on their huge technical resources while working there.

It should be recognized thar the instruments used to create these early works were
mostly laboratory rest equipment, including oscillators, filters, and meters. In the mid-
1950s there were only isolated instances of dedicated electronic musical instruments, but
by 1964 when Stockhausen was writing Mikrophonie I the use of electronic instruments
was far more widespread, with dedicated electronic music studios in many major cities
and universities throughout Europe and the United States.® Mikrophonie [ was another
step forward in that it combined acoustic and electronic sound manipulation with live
performance, but in the classical tradition, using a score and being presented in the con-
cert hall. This piece evolved from Stockhausen’s experimentation wich a large tam-tam
in his garden while his engineer, Jaap Spek, sat in the house and manipulated a filter and
amplifier to change the sound picked up from a microphone, recording the result to tape.
[n a live performance of Mikraphonie I there are two groups of three performers. In each
group, one excites the tam-tam by hitting, scraping, bowing, shouting at it, and other
unconventional methods; one uses a microphone to pick up sounds at varying distances
from the surface of the tam-tam and from the site of excitation, also using a resonator
such as a cardboard tube, box, or wineglass to acoustically filter the sound; the other sits
in the audience and controls a W49 filter and two volume faders, changing the timbre
as well as the amplitude and position in space of the resulting sound. The loudspeak-
ers are positioned at four corners of a square, giving the audience an immersive sound,
but it should be remembered that the acoustic sounds are also audible to a greater or
lesser degree. Rolf Gehlhaar, who performed the piece with the Stockhausen Ensemble
berween 1966 and 1970, describes the process;

The tamuam is so strong that the loudspeaker sound has a bit of a struggle some-
times, and if it doesn't come out of the loudspeakers then the filters are useless.
The beauty of the piece is exactly that polyphony between the amplified and the
filtered—that’s why the filters are imporeant because you get an amplified sound
which is different from the unamplified sound, so it’s quadraphonic, or polyphonic.?

The score gives precise directions for each performer and also offers additional
information about the choice of implements with which the tam-tam must be excited.
Grear detail is given about the electronic instruments used for performing the picce,
and this is where our examination of the filter, the Maihak W49 Hérspielverzerrer,

begins (Figure 6.1).
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Two slide potentiomelers are screwsd on
to the left side of the filter by means pf
2 melal strips

Two such filters, each with two polantio-
meters, are faslened to small tables 40 cm
high in one row of seats in the middle of
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B upper and lower cul-off knobs can be moved individually, each one as far as the other's
position: the greatest bandwidth is 30-10.000 Hz, the narrowes! correspands to the distance
between two adjacent frequency numbers The freguency range between the two knobs 15 au-
dible. The cut-off knobs can be meoved by one hand in all positions
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W42 filter and two WE6C faders. From Karlheinz Stockhausen “Mikrophonie |, " London: Universal Edition,
1974. Copyright © 1974 by Universal Edition (London) Ltd., London/UE 15138, Courtesy of the Archive of
the Stockhausen Foundation for Music, Kilrten (wiww stockhausen org).
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Thanks to the extensive documentation in the scores for bath Mikrophonie I and
Kontakse," we can get a reasonably good idea of how this instrument was used and what
it was used for.

In Figure 6.1 we see the W49 filter with two Maihak W66C volume faders bolted
to it, together comprising the electronic performance instrument used by each of the
two performers in Mikrophonie I. Of the handful of W49s I have seen {Serial Nos. 6, 16,
21, 34, 69, 071, and 119) all except one (Serial Mo. 071) have been consistent with that
pictured above and described in the rechnical documentation. Costing around 6,000
Deutsche Mark in 1969, only a few units were made, and these were only affordable by
the large broadcast companies such as Westdeutscher Rundfunk. The unit weighs a hefty
10.9 kg (enough to incur excess baggage charges on certain budger airlines) and accepts
a balanced inpur signal thar passes through a low-pass and a high-pass filter 1o a bal-
anced outpur. Filter slope and frequencies are adjusted in steps by means of three sliding
switches. We will examine the sonic and performance characteristics of the W49 with
direcr comparison to the filter used under very different circumstances by King Tubby.

King Tubby's MCI Mixing Desk

King Tubby had set up his studio in a bedroom of his mother’s house at 18 Dromilly
Avenue, Kingston, Jamaica, originally working on a homemade mixing desk, and using
the place as a workshop for building and maintaining his sound system, “King Tubby's
Hometown Hi-fi.” The bathroom was used occasionally to overdub vocals, bur the stu-
dio was used almost exclusively for mixing four-track tapes that had been recorded at
other studios on the island. The mixing desk that superseded the original homemade
device was originally bought and probably commissioned by Byron Lee for his recently
acquired Dynamic Seunds studio in Kingston, Jamaica, in 1969 for use with four-track
tape-recording equipment. Lee was no stranger to new technology, having been one of
the first to bring to Jamaica a Fender electric bass and amplifier in 1959 to allow his
band The Dragonnaires greater flexibility when touring.”* Given his connections and the
close proximity of Jamaica to Miami, it is possible that he was influenced in his choice
of mixing desk thanks to the great repuration and huge number of hits produced on the
large MCI desk specially built by Grover C. “Jeep” Harned at MCI for Criteria Studios
in Miami. It wasn't until 1972 that Harned developed the early, standardized design for
the MCI JH400 series, and until then, mixing desks were often custom designed and
not readily available as generic production models. Although similar in some respects to a
desk made for King Studios, | have seen no evidence thar this particular desk was one of a
series, and no informartion abour rhis desk appears in any of the available MCI literature.

When Byron Lee upgraded Dynamic Sounds in 1972 from four-track to eight-track
capability, Tubby was persuaded by the producer Bunny Lee (no relation to Byron) to
purchase this mixer along with the old Ampex and Scully four-track tape machines, now
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considered obsolete by Byron Lee, to upgrade his own studio. Until purchasing this MC]

desk. it seems that Tubby had been relying on a smaller homemade mixer, which had ne
capacity for four-track mixing.
Although limited by today’s stand

four output groups, rEMOte tape ransport contro
high-pass filter built into the top right-hand corner of the master section (Figure 6.2).

One of King Tubby’s engineers, Lloyd “King Jammy~ James, recounts some details

ards, the MCI desk offered twelve input channels,
1, a test tone oscillator, and an unusgal

abour the mixer:

It was a very unique board because it was custom built for Dynamic Sounds . . . it

had things that the modern boards nowadays don't really have, like a high-pass filcer
that made some squawky seunds when you change the frequency . . . We would

put any instrument through it—drums, bass, riddim, voices. That high-pass filter is

what create the unique sound at Tubby's.”

Reggae journalist Chris Lane refers to the filter as Tubby's “secret weapon,™* although
he acknowledges that it was just one of many tools that contributed ro Tubby's individual

Sl:'_'ri.lI'I'll:l.-.l':|

FIGURE &.2
King Tubby's MCI mixing desk. Courtesy of the Experience Music Project, Seattle.




Stockhausen Meets King Tubby's W 185

Making a comparison of the filter frequency specifications of the MCI high-pass
filter and the high-pass section of the W49 filter, it is possible to see the similarities in
terms of the number of steps available and the relative frequency values in the two filters,
both contributing to their similar sonic characteristics. Figure 6.3 shows a plot of the
frequency steps in each filter.

The most obvious difference here is the greater definition in the low to mid range of
frequencies of the W49. Between 100 Hz and 1 kHz, the W49 has seven steps, whereas
the MCI hlter has only five steps. This means that the W49 filter has better resolution
throughout the midrange, where the MCI filter has slightly more control at the extreme
ends of the frequency spectrum, and this is evident in many of Tubby's mixes, especially
at the higher frequencies.

The values used in this chart were obtained from reading the legend on the MCI desk
that now resides in the collection of the Experience Music Project in Seattle, after having
been decommissioned from Tubby’s studio some time after it stopped being used in the
late 1980s and confirming these by examining other examples of the same model filter.
The dara for the W49 was gathered from Stockhausen’s score, the examination of several
W49 flters ar the old Westdeutscher Rundfunk Studio in Cologne," an undated techni-
cal document from Telefunken," the original datasheets from Maihak AG,” and from a
thorough examinarion of W49 serial number 071, which was kindly made available by
the Musikinstrumente & Design Online Museum in Berlin.®! It must be noted thar it
has not yer been possible to rake any frequency measurements of these devices, so the
data represented above remains unconfirmed beyond the manufacturers’ specifications,

Repurposing
W49 Horspielverzerrer

Before examining each instrument in depth, it is worth considering the original purposes
of both of these devices in order to gain some insight into the musical approach behind
the subsequent repurposing. It may seem like an obvious step to start using these devices
in the way I am describing, but if it had been that obvious then there would surely be
many more examples. By considering the repurposing as an appropriation and reinven-
tion of the means of production made possible by the {:ultur&t&ﬂhnolog}f alignment, it
is possible to understand the significance of this in a broader cultural contexe. Neither
Stockhausen nor King Tubby were prepared to make do with the standard uses of the
available tools. Both used the transformation of the toels as an active musical practice,
which in turn influenced the way they made music through feedback processes.

The original Braunbuch datasheet describes the W49 as a “Verzerrer fiir Horspiel-
zwecke”; that is, a distorter for radio-play purposes. According to this document it was
designed “for the creation of acoustic effects by electronic means using frequency cut-
ting.”* Telefunken also produced a short, undated document in German, French, and
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English detailing the W49.2 The German name Harspielverzerrer translates as radio play
distorter. The French name Correcteur de son pour piéce radiophonique translates as equal-
izer for radigphonic productions. In this technical document, the English name is simply
Attenuating Equalizer, leaving no implicit cue as to its intended usage; however, it is clear
that it was designed for transforming sound in the context of radiophonic sound design,
such as simularing distance, telephone conversations, and more.

This usage is still rather open-ended, but printed clearly above the frequency switches
and unmissable to any user is the following instruction: “Niir gerastere Stellungen benut-
zen’; that is, “only used detented/notched settings.” This is where Stockhausen’s will
clashes with the original purpose of the design since his score for Mikraphonie [ instructs
the filter performers to continually adjust the filter frequencies in direct contravention of
the legend printed on the instruments.* The consequences of this rransgression will be
revealed below, but we should also consider this repurposing in the context of the other
performers in the piece. Mikraphonie I also involves two performers scraping, bowing,
shouting into, and doing all sorts of other things to a tam-tam that diverge from the
expected way of using such an instrument, and two other performers using microphones
in a similarly unorthodox manner. The repurposing of the W49 filter is therefore con-
sistent with the approach demonstrated throughout the piece in which Stockhausen is
pushing each performer to extend the music-making potential of each instrument or
tool in order to create a larger, polyphonic sound that goes beyond any of the individual
elements comprising it.

MCI High-Pass Filter

On many mixing desks it is standard to have a high-pass filter on the input o each chan-
nel o eliminate low-frequency rumble, This is usually either on or off and fixed at one
frequency, although sometimes this frequency is switchable, usually somewhere between
60 Hz and 150 Hz. Tubby’s MCI desk has no filter on any channel, bu it instead has
one filter thar can be parched into any part of the signal chain as needed. Uniquely, it
has an enormous range from 70 Hz to 7.5 kHz in ten steps, plus an “off" position. This
extreme range questions its use as simply a rumble filter—7 kHz is almost an octave
above the highest note on a grand piano—but it is not inconceivable that such high-fre-
quency sertings could be useful to enhance the sound of hi-hats or other high frequency
instruments. Without reference to any of Harned's documentation it is difficult to know
exactly what he envisioned for this feature; however, on close examination of the desk
itself it appears that many components, such as the faders and possibly the EQ sections,
are modular items. The filter itself is an Altec 9069B. This has identical specifications
as the Langevin EQ255A, which cost $125 in 1968 and is further associated with the
designer Art Davis, who was a common link between all of these companies that were
variously taken over by and merged with each other around this time. Many mixing
desks designed in the United States at this time used stock items such as faders, EQ
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and VU-meters made by these companies, and King Tubby’s MCI mixing desk
is a good example of this design philosophy. The 9069B high-pass filter a_|:|d its partner,
the 9068B low-pass hlter, were also sold combined into one rack-mount unit, the 90678,
which was marketed primarily as a sound-effects filter to the motion picture industry.
Altec was also a key manufacturer of sound amplification equipment and had extensive
experience with filter design, especially for crossovers in speaker systems. It is a neat coin-
cidence that this filter with such a sound-system pedigree ended up in the studio of one
of the world’s most renowned sound-system pioneers.

Like the W49, this filter would rypically be set and left alone, but, like Stockhay-
sen, and unlike Syd Bucknor and other engineers at Dynamic Sounds, Tubby could not

resist dynamically changing the filter's frequency, and through this active performance,
musical instrument. The evidence is clearly audible in both his

sections,

treating it like any other
own mixes and those of his assistants/apprentices, including Philip Smart, Lloyd "Prince
Jammy” James, and Overton “Scientist” Brown,

As in the case of Mikraphonie I, the repurpﬂsed filter was only one repurposed device
among many, making it less surprising that it was used in this way. Tubby used one of the
four-track tape machines fed from one or two group outputs as a tape delay/echo,” with
an elegant use of a channel fader as both delay and feedback level, allowing for simpli-
fied use and ease of performance while mixing. He also used a customized Fisher K-10
Spacexpander—a domestic hi-fi reverberation device—as his main studio reverb, occe-
sionally knocking or dropping the spring reverb tank to thunderous effect. A particularly
good example is Tubby's dub of John Holt's “A Quiet Place,” titled "A Noisy Place” and
featured on King Tibby’ in Fine Style.

How Were the Instruments Used?

The evidence for Mikrophenie I has been gathered from film footage of an early per-
formance, the score, and two interviews | conducted with Rolf Gehlhaar, who was
Stockhausen's assistant and performed the piece many times as part of the Stockhausen
Ensemble between 1966 and 1970. As shown in Figure 6.1, the W49 had two Mai-
hak W66C volume faders bolted to the left-hand side of it, making it an integrated
performance instrument. Gehlhaar came up with the solution of connecting the three
units together with brass strips on joining the ensemble in 1966. Before this the W66C
faders would move around too easily, but once attached to the heavy W49 filter, the
setup became much more solid and so playable that it continued to be used in this
configuration for another ren years,”” The score demands that this whole apparatus i5
fastened to a small rable 40 cm high,* and the height difference between the front and
rear of the W49 ensures that, like the MCI mixing desk, the instrument crgonumica]h'
slopes slightly roward the performer. The combined weight of about 12 kg ensures that
there would be little movement of the instrument during all but the most animated
performance, and the formal concerr hall setting with the performers seated in among
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the audience would also have constrained the performers from moving around too
much during performances.

The evidence for Tubby's use of the MCI filter has been gathered from some flm
footage of Prince Jammy performing a dub mix with the desk (although sadly not using
the flter),” accounts from Bunny Lee who produced many records with Tubby, and
an interview [ conducted with Chris Lane, who visited the studio in 1977 and there
observed Prince Jammy mixing some dub versions. In addition I have built my own ver-
sion of Tubby's filter, with particular attention paid to the control interface, and I have
experimented at length to try to re-create some of the sounds and effects thar he was able
to produce. Subsequently, after identifying the exact filter used, I found an original unit
and have since incorporated it into my own live performance setup. As a result of the
parallels drawn up by this research, this has even been successfully used in a performance
of Stockhausen’s Spiral at the Soundings Festival in Edinburgh, 2011, Perhaps the most
striking evidence of usage lies in the photos of the desk itself, which shows extensive wear
patterns around particular controls. Critical listening ro the many recordings made in
Tubby's studio provides the main source of informartion (Figure 6.4).

Comparing the video clip of Jammy mixing “Jailhouse Rock™! with these wear pat-
terns yields all sorts of additional information abour performance practice, such as which
channels were used for tape returns and delay returns, which channels were most often
sent to the reverb unit, and what is most relevant here, how much use the high-pass filter
frequency control was subjected to. The visual evidence for the latter is overwhelming,
the ghost handprint with palm, thumb-base, and three knuckles clearly visible around
the control (see Figure 6.4).

One or more tracks would be routed to the filter via a group output, with the resule-
ing filter output being routed back to the main mix. This routing is mostly done in paral-
lel with the original signal, thereby resulting in a mix between the original sound and the
filtered sound. This mirrors the presence in performances of Mikrophonie I of the original
acoustic sound alongside the amplified filtered sound both in live performance and in
the recordings. The use of the filter alongside the fader control of different signal levels
within a larger process is also a clear parallel.

This account by Bunny Lee reproduced on the back of the record sleeve of Dub Gone
Crizy supports this hypothesis:

An’ Tubby's studio did "ave a ting weh you could a thin it, an’ do all different kinda
ting with it, right,—it’s not even really equalisation, the ting ‘ave four push-up ting,
when you push the one in the middle and "ave it up and down, with the ring, it cre-
ate some mad sound, like you hear all some knife a cut thru*

Lee's description gives a good idea of what the filter sounds like. When filtered, the
sound seems thinner, and the effect is easily likened to something being cut with a knife,
The “tour push-up ting” that Lee refers to are the four group faders, colored red, blue,
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FIGURE &.4
Detall of wear patterns around the filter control of the MCIl mixing desk. Courtesy of the
Experience Music Project, Seattle.

green, and white, with group 2 or 3 ("the one in the middle”) being used as the high-pass
filter send. To “ave it up and down, with the ting” seems to refer to changing the filter
frequency using the knob.

Performance

The most obvious factor abour the MCI filter performance interface, apart from the
%" diameter skirted knob, is the 15° angle between switch positions that allows all set-
tings to be reached within 165° (just under half a revolution). In performance terms this
influences the extent of filtering thar it is possible to do in conjunction with additional
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manipulation of other parameters during a live mix. Indeed, the filter is often referred
to as the “Big Knob™* filter, but the significance of a big knob is the increased precision
available to the operaror. Notice that only the master volume and talkback knobs are
larger than the filter knob, with all others being of a smaller size.” This easily selectable
range can be compared to the W49 in char despite the slider design of the latter, all filter
frequencies can be selected using one (albeit large) hand, leaving the other free to adjust
different parameters—in the case of Mikrophonie I, the two volume Faders,

This convenient control for accessing all possible settings can only have encouraged
the use of this feature as a performance device, making live sound manipulation an easy
option. In both cases the filter frequency is adjusted with the right hand, leaving the
left hand free to manipulate volume faders and other controls. Indeed, it is striking that
Tubby’s and Stockhausen’s repurposing of their respective filters sprang from improvisa-
tion in both cases. One of the main features of instrumental improvisation is a tendency
to use extended techniques, coaxing unexpected or nonstandard sounds from existing
musical instruments.

Bunny Lee comments on Tubby's approach to mixing:

He do it all live, 100. He don't build it up bit by bit, him just leggo’ the rape and do
his thing. You watch him, it like watching a conductor or a maestro ar work. And of
course every time it would be different. He always want to surprise people—1I think
he even want to surprise himself somerimes—and if he mix the same tune a dozen

times you will have twelve different version. ™

In this context it is easy to understand the value of an economy of performance con-
trols with both delay level and feedback being controlled by one fader, and the summed
signal from mulriple tape return channels being routed via one fader to the high-pass
filter rather than individually. This arrangement allows for great control using only a few
faders, thus enabling Tubby to construct and perform very complex mixes. Where the
original purpose of the four output groups would have been to route microphone signals
to the four channels of a tape machine, Tubby used them to increase the performative
scope of the mixing desk—his instrument. Mixing to mono, he had three spare output
groups and was able to use these for echo (delay) and filtering instead.

In order to make a comparison berween Stockhausen’s use of the W49 and Tubby's
use of the MCI, 1 have transcribed a mix of “Rebel Dance,” which features use of
reverberation and the high-pass filter. There is no suggestion thar Tubby worked from
a score, bur the intention is to compare the performance on the stepped filter to that
indicated in the Mikrophonie I score and ultimately to use a similar filter to explore
further the performance practice involved. Figure 6.5 is a detail of a page from Mik-

raphonie I.
This notation is for three performers; the tam-tam player follows the top line; the
microphonist follows the middle section and is directed to hold the microphone near or
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far from the surface of the tam-tam and also near or far from the site of excitation; the
sound projectionist follows the lower section, the shaded area representing the frequen-
cies allowed to pass through the band-pass filter, and the line in the botrom section
represents overall amplitude as governed by the W66C potentiometers attached to the
left-hand side of the W49 filter (see Figure 6.1).

Concentrating on the filter notation, the two features most notable in this excerpt
are the clear steps from measure 113 to measure 122, and the notated slopes from mea-
sure 122 to the end. This points to a similar usage of the filter as Tubby's for both sweeps
and rhythmic puncruations, again using the stepped nature of the filter for rhythmic
musical effect. The tie lines berween the filter steps near the botrom of the page and
the tam-tam events on the top row are testament to this, the filter frequency steps being
coordinated with strikes of the tam-tam.

In the transcription of “Rebel Dance” shown in Figure 6.6, I have deliberately emu-
iated Stockhausen's sound projectionist notation. Instead of transcribing the notes played
by drums, bass, guitar, ergan, and horns I have simply indicated the amount of each
instrument in the mix as governed by the volume faders on the mixing desk. Since the
mixing was done from four-track tape, guitar and organ were grouped together on one
track. This also reflects the fact that no instruments were present at the time of mixing—
thar part of the performance in effect being done by the tape machine. Drums are present
throughout, with the bass guitar only dropping out between measure 12 and 13 while
the other instruments are used only sparingly. With measure numbers being read from
left ro right, the top row shows the filter frequency with the shaded area representing the
frequencies allowed to pass through the filter. Note the lack of an upper frequency limit
due to this filter not having a low-pass element. The second row shows the amplitude
of the filtered signal just like the Mikraphonie I score, and the next four rows show the
amplitude of each of the four tape tracks. Reverberation is applied individually o each
tape return, but notation for this has not been included here.

At measure 16 there is a clear use of the discrete filter frequency steps to create a trip-
let punctuation, whereas in many other parts of the mix the filter is perceived as sweeping
in a more linear fashion. This is an illustration of the steps in the filter and the related
transients being used to impart additional rhythmic elements to the underlying sound,
Just as is evident in many places in Stockhausen’s score. Indeed, Stockhausen uses stepped
notarion as well as slopes to imply this very distinction. In the score, he writes: “All filter
changes notated as graphically continuous actually occur stepwise, due to the stepped fil-
ter.””” Stockhausen, of course, specifies the usage of the filter in the score, but by his own
admission, the score is the formalized result of a series of experiments he performed with
the tam-tam in his garden and the filter in his kitchen.

What comes across from the performers of Mikraphonie I is an initial frustration
with the audible clicks and the physical resistance of the faders. Gehlhaar recounts how
they had o use contact cleaner to get rid of the frustrating clicks, and also how their
fingers were painful and tired after a performance. He did not speak about the filter
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fondly.* The departure of the performance from the “click-free” demands of the score is
subject to Stockhausen’s postrationalization in a lecrure delivered in 1991:

They were so-called Horspiel-Verzerrer W49, built in-house at the WDR in Cologne:
filters with carbon strips. It is really interesting how very old-fashioned that sounds
(after all, violins with catgur are used today). Such marerials are glorious, aren't they?
The two metal levers of the filters scrape along on the carbon strips, and spray must
now and then be used . . . Today, if you try to substitute computerized filter simu-
lations, the characreristic sound goes to hell. The scraping and the skips berween
filter-levels is lost; but they actually belong to such a sound, when it is brightened
up from below to above, or vice-versa. The score is also written in such a way that
both controls can be opened and closed in the span between the index-finger and
the little-finger of a spread hand. The W49 filter was quite fumblingly designed.™

This resonates with Jammy's comments about the MCI filter making “some squawky
sounds when you change the frequency.”*® Used in this way, the W49 was never going
to be a click-free filter, as we shall see, and it makes it all the more important for this to
be taken into consideration by subsequent interpreters. It is also perhaps a little unfair to
call the W49 “fumblingly designed” since it is quite clear from the legend printed on the
unit itself that it was never meant to be used in this manner. The use of contact cleaner
actually betrays a lack of rechnical knowledge. In a conversation with rerired WDR Stu-
dio engineer Volker Miiller, he told me about the musicians using contact spray to try to
clean the switching mechanisms and how this inevitably made the clicks worse because it
encouraged the buildup of dirt and debris.

Whar this all points to is the extent of influence over the final sound of the conse-
quences of repurposing these instruments and the audible results of this process. This
can be thought of as a translation of the physical presence of the device into an audible
signature, but it can also act via its imperfections as a means by which the physical pres-
ence of the performer is revealed, and in this way it reinforces the individuality of both
the instrument and the instrumentalist.

A useful mechanism by which we can analyze this is noise, both in the sense of
unpitched or complex sounds not necessarily related to the input signal, and in the sense of
the degradation of the signal between the ideal situation and the real-world phenomenon,

Stockhausen's Clicks

In the absence of any circuit diagrams we need to look inside the W49 to try to under-
stand how the sound is filtered, but more imporaandy why it makes “clicks, crackles and
pops,” and how its construction and repurposing influences its use as a musical instru-

ment (Figure 6.7).
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This is'a passive filter based on an LCR nerwork (inductors, capacitors, and resis-
tors). To change the filter frequency a number of passive components are switched in
and out of the signal path. No matter how much contact cleaner is used, this design will
always click, pop, crunch, and crackle due to capacitors charging and discharging while
being switched. The “click-free” condition specified by Stockhausen®! was therefore never
possible with this device. No amount of contact dleaner will fix this problem, although
it is possible thar dirty contacts could add to the switching noise.” This means that it is
an inherent quality of the instrument, not in its original state but as a repurposed instru-
ment, and indeed made worse by this repurposed usage. Considering the extent to which
an effort was made by the manufacturer to advise against this usage by printing specific
instructions above the controls, it should come as no surprise that the instrument exhib-
its noisy behavior when used in contravention to this advice.

If we look at the components as shown in Figure 6.7, we see tolerances of between 2
percent and 20 percent. This implies that each individual W49 is likely to exhibit slightly
different frequency responses and therefore sound different, and that the actual perfor-
mance is likely to differ from the specified performance due to these deviations. Neither
manufacturers’ nor composers’ specifications are necessarily realized accurately.

By measuring the force needed to move the faders—10 N—and the distance berween
the faders at their maximum span—160 mm—it becomes evident that some parts of the
score may be impossible to perform unless the performers have large, strong hands. This
is no surprise with Stockhausen’s scores,” but it is worth pointing out in the context
of the influence of the instrument on the performance. At the start of the following
example, which is a detail from another page of the Mikrophonie I score (Figure 6.8), the
faders must be moved from their maximum distance apart to very close together by the
right hand while the left hand moves the volume faders in fast, small movements.

Gehlhaar's account of performances™ is particularly enlightening in relation to the
affordance of this instrument. He reports difficulties in seeing the onstage performers
and following exactly where they were according to the score. This forced him to impro-
vise, and he was afraid of Stockhausen noticing this unril after a few performances he
noticed that Stockhausen was having similar problems himself and was also having to
improvise. Recall Bunny Lee’s comment about Tubby's multiple mixes of the same song;
“And of course, every time it would be different.™ Bur a Tubby dub is sull a Tubby
dub, and a performance nFM:'é'm‘pfmnfe { by the Stockhausen Ensemble also rerains an
individual character, so there seems to be an important influence on the fidelity of the
outcome exerted not only by the performers but also by the instrument iself and its
imperfections, as alluded to by Stockhausen in his 1991 lecrure.*

After a performance of the piece by the Anthos Ensemble given in Kiirten in 2010
using a different filter withourt steps or clicks, Kachinka Pasveer noted thart the sound was
perhaps too clean and thar Stockhausen preferred it when the filters were “kaput.” This
reinforces the idea that these imperfections eventually became vital to the sound of the
instrument in its repurposed form and that the repurposing of the rechnology has an
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FIGURE &.8
Detail from a page of the score for Mikrophonie I. From Karlheinz Stockhausen, “Mikrophionie L" Copyright

© 1974 by Universal Edition (Landon) Ltd., London/UET5138.

éi_c.

additional impact on the composition and performance practice. Taken in conjunction
with other directions, in the Mikrophonie I score to “ad lib” the physical nature of the
filter and the way in which performers necessarily interact with it become viral to the
successful/faithful communication of Mikrophonie [ to an audience.

Tubby's Noise

We have noted that the clicks and pops from Tubby's flter are sometimes used as thyth-
mic punctuations and additions, but noise features far more in the dub mixes. The signal
fed to the filrer is complete with tape hiss, track bleed, reverb amp hum, and sympatheric
vibration of the spring, among other noise. This all means thar when the filter frequency
is changed, the effect is far more noticeable, since all this background noise is also subject
to filtering in addition to the original signal sent to the filter.

The Altec 9069B is based around a T-network of two capacitors and one inductor
To switch frequencies the inductor tap and both capacitors are switched by means of 2
three-pole rotary switch. There is little or no chance of click-free switching, The filter
sounds fairly steep, and with the increased steepness of the filter slope comes more of 2
pronounced phase difference around the cut-off frequency. In the MCI desk, the filter
was almost certainly intended to be used inline to remove low-frequency content from
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a signal recorded to tape; however, Tubby's desk used a filtered signal in parallel with an
original signal, thereby making any such phase differences obviously audible due to phase
cancellation. Since the background noise is spread over a wide frequency range, this phas-
ing effect can sometimes be very pronounced and is audible at all fler settings, leading,
as Chris Lane suggests, to the filter sometimes being called a phaser.”

In this way, the wider noise present in the recording process and the mixing process
becomes a constituent part of the sound of the MCI filter used in this way by King Tubby
and his assistants. It is the way it is used, beyond its original scope, thar makes it sound
this way, but that is also responsible for drawing attention to these sonic traces of physical
interaction and the means of production. The inclusion of and interaction with the wider
sound environment afforded by the use of the MCI filter directly affects the composition
or sonic output, and this effect is what Stockhausen attempts to confront in his reflec-
tions on the characteristics of the W49 fileer*® through having had ro deal with an imper-
fect and noisy instrument for many years and having learned to love it despite its Haws.

Conclusion

Although this research stemmed from a perception of sonic similarities in the work of
King Tubby and Karlheinz Stockhausen, it has been possible to trace certain similarities
at the heart of both of their approaches to making dynamic musical instruments out
of otherwise staric rechnical devices. The striking factors are the way in which noises
and environmental sounds, often undesirable from a compositional point of view, have
become part of the authentic sound despite the initial struggle against them. These
imperfections end up by emphasizing the physicality of the performance and therefore
the material nature of the music-making process, and so allow us, as listeners, a closer
appreciation of the physical nature, of the performance by human beings of this recorded
and partly electronic music. This performance aspect, which lies at the root of both of
these very different music makers' approaches, is a vital parr of what links their music-
making activities in the absence of any other connection berween them. It reaches across
geographical, social, commercial, and economic boundaries, which otherwise position
their work in diametric opposition to one another, and it sheds light on a common musi-
cal purpose through the joy of the musical manipulation of sounds using any available
tools. The parallels of practice with these similar devices are not necessarily signs of tech-
nological determinism. They were not used in this way by other musicians, so in the cases
ot Stockhausen and King Tubby this practice is more a sign of a common approach and
attitude roward shaping the world with the available tools, but by dialogue and feedback,
both shaping and being shaped by the tools themselves.

It should, by now, be obvious that these kinds of electronic devices, whether used
within their original operational parameters or extended and repurposed in the ways
detailed above, must be considered as individual musical instruments and not simply as
manufactured electronic tools. Their use as instruments relies on the relationship between




WMV E

ALMIIISRED RILI™IE E "0 3 wesma mma

jao @ Chapter 6

¢ design, and bound up with this is the interface thar they
relationship between the physical and aural feedback the per-
i1 the context of the alignment between expertise and
technology that they become musical instruments. The smfiaf context is all important.

By examining the mechanisms by which these two instruments have‘ﬂmPfd the
music, and by observing the physical interaction between performer and instrument,
we can understand how a particular technology can have a two-way relationship with
the composition, both shaping it and being shaped by it. Beyond that, a material study
enables us to reevaluate such instruments and, with the benefit of hindsight, o discover
cereain characteristics, like Stockhausen's subsequent appreciation of the “scraping and
the skips between filter-levels,™ which may have been struggled with at the time but
have since been recognized as essential to the nature of the instruments and the music
made with them. It is so often the case that a struggle to overcome certain limitations,
here exemplified by the repurposing of both of these devices, yields far more interesting
results than a situarion in which everything is too easy.

As a musical instrument, the stepped filter only really features in repurposed form.
Often used in much more limited frequency ranges in mastering studios or on some
mixing desks, I am unaware of other physical examples exhibiring such a wide range of
cut-off frequencies as these two units examined above. Improvements in electronic com-
ponent specifications, voltage control systems, and eventually digital control eliminated
the need for limiting filters used for music to discrete steps, so subsequent designs used in
synthesizers featured continuous control instead. All the limitations, idiosyncrasies, and
affordances of these stepped filters disappeared with the adoption of the new rechnology.

Given that it is possible ro study a select few instruments such as these in museum
collections as different in scope as the Experience Music Project and the Musikinstru-
mente & Design Online Museum, as well as being able to listen to recordings of these
instruments in use, this kind of material research can provide a solid phenomenologi-
cal foundation for further musicological, sociological, or anthropological studies of the
music made using them. There are few better examples of this than Kehew and Ryan's
detailed explanation of the tools and processes behind the original stereo mixes of the
Beatles' albums® and the amount of speculation, theories, and imaginative stories that
have been debunked since its publication. They give a detailed explanation of the record-
ing process and explain why particular groups of instruments ended up on each of the

their physical and electroni
offer the performer and the
former experiences. But it is only

four tracks of tape. Accurately describing the limited panning conrtrols available on chan-
nels 1, 2, 7, and 8 of the EMI REDD.51 mixing desk (the channels used as tape returns),
they show by way of a material study that the stereo mixes executed using this desk in
Abbey Road'’s Studio 2 sound the way they do largely due to the affordance and limita-
tions of the REDD.51 mixing desk.”' Indeed, the desk was designed for two-track stereo
recording of classical music with the possibility of adding up to four soloist microphones,
so using it for discrete four-track recording was another case of repurposing.
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For me, the most interesting material is the sonic evidence of music makers physi-
cal interaction with the electronic sound-making equipment, and the noisy traces that
locate this physical relationship in the wider ecological framework that extends beyond
the composition through the reproduction media and the listening environment into
the ear and the consciousness of the listener, brilliantly made visible by the wear pat-
terns on King Tubby’s MCI desk. The imperfections resulting from the struggle to make
machines serve a purpose exceeding their original design limitations is a direct indication
of the presence of human will and action in the creative music-making process and can
be thought of as evidence of resistance to technological determinism. This human con-
nection, extending all the way back past the performer to the design, engineering, and
building of the instruments themselves, in this case by the staff at Maihak AG, Grover C.
“Jeep” Harned at MCI, and probably Art Davis at Cinema Engineering and Altec, is a
vital and dynamic part of what constitures this electronic music.
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Mick Grierson and Tim Boon

The patent office said “the whole concepr is 10 advanced—no one in industry
would be interested” . . . looking back at it now, it was quite a ground-breaking con-
cept, and it was all due to Daphne’s childhood dream of wanting to do everything
with a pen and pencil . . . I'd like to think that if it hadn't been for us, the idea [of

graphical timelines] wouldn't exist.”

_GRAHAM WEENCH, 2010

N JULY 2011, the Science Museum placed on display the Oramics Machine, a

unique relic of the pioneering years in the 1960s when, arguably, electronic music

was being invented. This is the first fruit of a partnership between the Science
Museum and Goldsmiths, University of London—a joint research, conservation, and
display project to make publicly accessible the work of its inventor, Daphne Oram. Afrer
many decades of neglect Oram (1925-2003) is becoming recognized as a highly signifi-
cant figure in the development of British experimental electronic music. Her pioneering
approach to creative engineering, electronic music, and composition made hers a distine-
tive contribution. By virtue of the technical means she developed, she created sounds and
music that we now recognize as quintessentially British—quirky, unserting, unique, and
eerie sound worlds that bring to mind the science fiction and technological heritage of

the 1960s. Bur among today’s experimental sound art and electronic music practitioners
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and scholars, she is gaining greater recognition both as a pioneer of electronic music and
sound synthesis techniques and as a composer oftthe ﬁnft order, who can also b.g thought
of as the forgotten originator of much electronic music and sound composition tech-
nique. For these people, the similarity of the graphlml interface of [E'E Dmr.mﬂ ;"n'!aching
programmer fo contemporary computer music software sut:h as Cubase is pgm.;,:,]aﬂ},
striking, As Peter Manning stated at a symposium on Oramics in EGDE.I the huge inter-
cance of what she achieved has still not been fully recognized.? _
he time of her death in 2003, what remained of her ,

preservation of her legacy. Goldsmiths, in close
now soundandmusic.org) and the Onm

national signifi

Although largely forgotten at t
reputation was sufficient to justify the
collaboration with the Sonic Arts Nerwork {
estate, acquired her collected works and professional effects so that they might be more

adequately cared for by the college’s Special Collections Department.” Staff associared
with the Department of Music, including those working in and around the electronic

music studio, set about the preservation and cataloguing of the contents of the col-

lection, including recordings, blueprints, computer disks and equipment, papers, l- |
ters, and reaching materials. The collection was further developed with the aid of Ans
and Humanities Research Council (AHRC) funding, and as a result, the collection is
ow an accessible research resource. The collection raises significant questions regarding
the development of electronic music technology in this period, yet the entire resource,
including an enormous amount of mid-rwentieth-century music by Daphne Oram,
remains as yet entirely unheard, and significantly underresearched. ,

In 2008, investigations revealed that the Oramics Machine, the unique graphic
sound device with which she created music by painting on transparent media, had sur-
vived. The electroacoustic musician and writer Hugh Davies had been charged with
finding a home for the machine when Oram had been obliged to leave her home and
studio at Tower Folly following a stroke. He arranged for it to be given to the Museum of
Synthesizer Technology in Hertfordshire, a privately funded museum set up by Martin
Newcomb, who exhibited part of the machine for some years. Peter Forrest, author of
The A-Z of Analogue Synthesisers, acquired the machine from here at auction and, after 2
pcriu-d of k:tping it in his own studio, he tmnspuncd it for safckeeping to his property
in France.* Mick Grierson, representing Goldsmiths Department of Music, with crucial
assistance from Carolyn Sturdy and Jo Hutton, acquired it from there in 2008, and
in collaboration with the Daphne Oram Trust approached the Science Museum. The
museum enthusiastically agreed to add the Oramics Machine to the national collec
tion, on the grounds that its significance, interest, and display potential easily justificd
the significant conservation attention required to stabilize it. Since then, we have been
working together to preserve, display, and understand this find both in terms of its opers-
tior! and also of its historical significance, while actively seeking funding to enable the
projest o F““ti““‘"" Together we are supervising a collaborative doctorate to study and
cunfcx:cuahznj: the machine; what follows is therefore a provisional account drawn from
preliminary investigations conducted since the college's preservation of the archives, and |
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also in preparations ro display it at the museum in a temporary exhibition, Oramies to
Electronica: Revealing Histories of Electronic Music (2011-2012), In the longer project,
we hope to address the seeming paradox that something seemingly so significant had so

readily passed out of the public eye; part of that will be to understand more of the bulk
of Oram’s career from 1959 anward (Figures 7.1, 7.2, and 7.3).

Daphne Oram and the History of Electronic Music

Experimental electronic music and composition is often associated with the postwar
commercialization of the tape machine, and Bob Moog's voltage controlled synthesizer.®
It is well known thar these synthesizers were preceded by a range of electromechanical
and electronic musical instrument designs, including Thaddeus Cahill's Telharmonium
(1897) and Luigi Russolo’s Intonarumori (1913).5 In addition, state-funded electronic
music and graphic sound experimentation featured in the Soviet Union throughout its

FIGURE 7.1

The Oramics Machine "programmer” during exhibition installation, with replica film strips made by the
artist Aura Satz. Courtesy of the Science Museum {Inv. 2010-68). Images available from Science & Society
Picture Library.
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FIGURE 7.2
The Oramics Machine tone generator cabinet. The spaces for four cathode ray tube waveform scannefs
are clearly visible in the lower part of the picture. Courtesy of the Science Museum [(Inv: 2010-68). Images
avallable from Science & Society Picture Library.
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carly period. The most famous example is the Theremin,” upon which rht Ondes Mar-
tenot is partly based.” Lesser-known Soviet tc::‘imulng}r focused on g.ra.ghi.; represent
rions of sound, of which there are some staggeringly complex examples.® This approach
gy for sonic reproduction. In Austria, Emerich Spielmang
developed his “superpiano,” which was based on mund:s on DE"u!Oid discs read like 2
film’s optical soundrrack. " Elsewhere, filmmakers and artists including Oskar Fischinger
Rudolf Pfenninger, John and James Whitney, Norman McLaren, and Len Lye experi-

mented with methods of sound synthesis using similar optical processes as a form of
X

celied on early film technolo

abstract animation. _
In the varipus accounts of the development of electronic and computer music,”

pastwar electronic music and sound art is thought of as developing alongside the instigs-
tion of two European centers—the Office de Radiodiffusion-Télévision Frangaise (RTF)
in Paris, and what became the Westdeutscher Rundfunk (WDR) in Cologne.” These
rwo centers are most often associated with the work of the composers Pierre Schaeffer
and Karlheinz Stockhausen, respectively. In the United Kingdom, the BBC Radiophonic
Workshop represents a similar attempt to respond to the combination of rechnological
and cultural factors creating a revolution in sound and music. Daphne Oram had a key
role in its foundation.

Early in her career Oram had declined a place at the Royal College of Music 1o
become a music balancer at the BBC. Throughout the Second World War she worked s
an audio engineer, standing by during live concert performances to “drop in" recorded
versions of music in the event of an air raid. Following this period, in the years leading
up to 1958, Oram, who was acquainted with the French and German experiments, ook
to working overnight, assembling and disassembling equipment on a daily basis at the
BBC, to create a makeshift studio—a place where she could develop her experimentl
electronic music technique. This led to a number of small projects with the BBC Drams
department, including Private Dreams and Public Nightmares (1958), demonstrating the
power and potential of “Radiophonics™—a verm adopted in Britain to represent elec-
tronic music and sound practice, especially where used as an adjunct to radio and, larer,
television. It appears that Oram’s experiments—along with the efforts of Desmond Bris
coe—were the genesis of the BBC Radiophonic Workshop. As cofounder of the Work-
shop, Oram invented and refined a number of key working practices that became central
to sound design and electronic music production (the use of multiple tape loops for
pitched electronic music, for example). This, it can be argued, directly influenced the
work of significant electronic musicians and engineers in the United Kingdom during
this period, including Delia Derbyshire and others at the Workshop."

: Oram left the Radiophonic Workshop and the BBC in lare 1958, disappointed that
it did not intend to pursue the musical line she had hoped for. She immediately set abour
establishing a private electronic music studio at Tower Folly, the converted oasthouse in
Kent where she lived.' Here she produced some music for commercial clients (including
Lego and Rotolock valves), ran courses where she taught musique coneréte technique,
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and set about developing her ideas about audiovisual composition, which resulred in
the development of the Oramics Machine, Perhaps she saw her studio as a larter-day
implementation of aspects of Solomon’s House from Francis Bacon’s seventeenth-century

utopia, The New Atlantis, a pencil-annotated copy of which survives in the collection at
Goldsmiths:

We have also sound-houses, where we practise and demonstrate all sounds, and
their generation. We have harmonies which you have not, of quarter-sounds, and
lesser slides of sounds, Divers instruments of music likewise to you unknown, some
sweeter than any you have, together with bells and rings thar are dainty and sweer.
We represent small sounds as great and deep; likewise great sounds cxrenuate and
sharp; we make divers tremblings and warblings of sounds, which in their original
dre cnrre.

In the early days of the studio, she wrore an updated version of this vision, which she
titled "Atlantis Anew,” a piece that alluded to both music therapy and to esoteric aspects
of music.”

The Oramics Machine

In addition to the establishment of one of the first electronic music studios, Oram is
credited with the invention of a prototypical form of sound synthesis in the machine, a
system she referred to as Oramics (although, confusingly, she used the term to describe
any music that she created). The machine represents a fascinating alternative path in the
development of electronic music when compared with the more familiar routes via volt-
age control and computer techniques that were under development at the same time.
Not only was this one of the earliest forms of electronic sound synthesis and control, it
differed from mast other contemporary electronic music devices by virtue of its audio-
visual input technique. In this, the composer draws onto a synchronized set of ten 35
mm flm strips that run across the top of the “programmer”; these are read by a series of
photoelectric transistors, generating electrical charges to control frequency, amplitude,
timbre, and duration. As a variant use of film technology, it has something in commen
with both European and American film art,’® and the oprical sound experiments in Soviet
Russia of the 1930s mentioned above."” Qur first investigations have recently shown that
Oram rook these principles much further than any of her contemporaries.

She received two grants from the Gulbenkian Foundation to develop the Oramics
Machine, first in 1962, and then again in 1965. This enabled her 1o enlist the help of a
number of engineers, including her brother (who designed and builr the servo mecha-
nisms) and two electronics engineers. During the first award, the telephone engineer
Fred Wood assisted in developing the Oramics Machine; the device was fully realized by
the ralented engineer Graham Welch, who had worked on radar during his four years' of
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Force. He created a reliable and flexible sound generation and
sed on an carlier prototype.™

. we have come 0 a basic understanding of the
by further research, this may support Daphne
he first British music computer, and the
it is a digitally controlled sound syn-

service with the Royal Air
control mechanism, possibly ba
Through discussions with Wrench
machine’s capability. If substantiated
Oram’s claim rhat the system was, in a sense, ¢
first graphic sound composition device, in that  dl . .
thesizer that can be operated by organizing graphical information on a time line. The
machine was developed at a time when there were no widely used commercial sound syn-
g before electronic devices had become a mainstay of communications
on vulragﬂ—contm!leﬂ synthesizers was not published
ly unveiled later that year. However, the Oram-

thesizers, and lon
and personal media. Moog's paper

until 1964, and the prototypes were on
ics Machine was not just an attempt (o build a synthesizer. Rather, it was an attempt

to create a vision for new music—a vision to make possible and drive forward the fur-
ther exploration of electronic music withour necessarily adhering to existing traditions,
frameworks, languages, and structures of music. For Daphne Oram, it seems, all of these
conventions, while being of importance, did not necessarily preclude the creative and
technical study of new developments in music and sound. The vision and forethought
behind the Oramics Machine goes well beyond whart one would expect from an inst-
ment designed and built to carry out esoteric composition. According to Wrench, Oram
wanted to create a system on which composers would be able to both imagine and draw
the “whole of the music simultaneously.” Her vision was to translate visual and graphic
processes—shapes, curves, images, and their encapsulated gestures—into sonic composi-
tional elements. This distinguishes her approach from that of contemporaries, including
Moog, Moog’s associate Raymond Scort,” and Peter Zinovieff,” even the creators of the
RCA synthesizer, all of whom in different ways and with different emphases were explor
ing both sonic and compositional aspects of the new field of electronic music,

Essentials of the Oramics Machine

Two connected aspects of the machine reveal its significance; that its pitch was digi
tally controlled and that its sound generation and control proc:'.sses-—il'iduding both
waveform generation and sound qualities—were graphically/oprically controlled. The
machine was not tuned to equal temperament, as is the case with most musical instru-
ments. Rather, the frequency range was expressed and set in increments of single frequen-
cies. The waveform scanning device designed by Wrench was capable of ranging from
well below 20 Hz to just below 10,000 Hz, stepped at one cycle per second. This was
achieved through the implementation of four separate Frcqurcnq* control tracks, each
':'-"ith its own control mechanism. These were the first four flm strips on the Oramics
interface, starting from the top, going down. Each strip was used to set a value between
0 and 9 (although as it was a four-hic system, it would have theoretically been capable
of setting values ranging from 0 to 15). The first strip sets individual units of frequency
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from 0 to 9; the second strip from 10 to 90; the third from 100 to 900; and the last from
1,000 to 9,000. This allowed for the frequency to be set by hand as described, at single
frequency intervals up to 9,999 Hz through a four-bit binary representation (Figure 7.4).

This value was used to set the timebase for the waveform scanning system, which in
turn “read” a waveform drawn onto a glass slide. The timebase frequency controls were
precisely calibrated components switched in by coil-actuared reed switches. Graph paper
on the top of the “programmer” was critical to make sure that the frequency tracks were
properly aligned. The waveform scanning system was of particularly innovative design.
In the early iterations of the machine, the scanners were housed in an old government
surplus steel cathode ray tube (CRT) framework. An electron multiplier tube with an
amplifier and feedback circuit was ser up in front of an oscilloscope’s CRT, surrounded
with a dark cloth and dark paper. The success of the rechnique was dependent on the
scanner being able to reset itself to rthe beginning of the waveform as soon as it had
reached the end of the cycle. This was a significant problem; most oscilloscopes were
unable to get back to the next scanning cycle fast enough to create a continuous audible
waveform (Figures 7.5 and 7.6). According to Wrench, the Oramics system deployed a
technique common to RAF radar technology:

FIGLIRE 7,4

Oram working at the Oramics Machine (ca. 1969); the top three films with masks of paper or tape con-
trolled the pitch; the other films controlled the quality of the sound. Copyright & Daphne Cram Archive,
Coldsmiths, University of Londan,
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FIGURE 7.5

Circuitry of the frequency control scanners in the top of the waveform unit. Several sets of coil-actuait
reed switches (for pitch) can be seen. Courtesy of the Science Museum (Inv: 2010-68). Images avaiade
from Science & Society Picture Library
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FIGURE 7.6
Detail of filament lamps; the photo transistors are mounted in the dark strip below the film strips. Cour-
tesy of the Science Museum (v 2010-68). Images available from Science & Society Picture Library,
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. (not) allowed to free range back which is always an exponential

The timebase is . - ;
2 in the same way that we drove the initial

wave form, We actually drove the fly back . .
scan—made it very linear. We made it very linear but fast . . . at least 10 times higher
than the highest audible frequency we wanted. The flyback was audibly instanta-

neous. As you repeated the scanning, you never got the audible click. We could scan

" " 24
a sinewave and It was very very pure.

Further research is required to establish the precise history of the machine’s construc-

tion and subsequent modification as Oram sought 1o realize her vision, Wrench, over the
eighteen months of the second Gulbenkian grant, created a single scanner, parametric
controls, and the ability to write a single melody or rhythm line. This principle was

to be extended to create a fully operational composition system, an ambition

designed
modifications thar were probably undertaken

that was realized in later years via various
by another engineer after Wrench’s period working with Oram.”

To realize Oram’s ambition for graphic control of the machine’s timbre—ampli-
cude and reverberation levels and vibrato—Wrench developed a sophisticated electronic
feedback system. Originally, Wrench on Oram’s behalf searched for a method ro creare
a theoretical dynamic range between —60 and 0 dB for the amplitude control, a range
unheard of in most audio systems of the time. To our knowledge, there were no wide-
range electronic voltage controlled amplifiers (VCAs) available during this period, even
in commercial synthesizer products such as the Moog (these types of controls came later).
Some motorized faders existed, but they were very noisy and so unusable as part of 2
composition system. The challenge was to create a continuous varying signal from a
shape drawn on a strip of 35 mm film, one that was capable of controlling the amplirude
of the signals produced by the waveform scanner. Wrench applied his knowledge of elec
tronics, using an electronic bridging circuit ro overcome problems innate to the audio-
visual input method.® This hugely innovative and resourceful approach gave Wiench
and Oram the precision control they needed. It allowed them to implement fully auto-
matable envelopes to control the output of the waveform generators, the ampliude of
reverberation signals, and even the precise variations in pitch that gave the Oramics
Machine its distinctive and eerie vibrato.”’

Displaying the Oramics Machine

Within a year of the museum’s acquisition of the machine, an opportunity arose to place
it on display in the exhibition Oramics to Electronica: Rﬂ;mffpgg Histories .uf Electronic
Music. The way in which this project is framed has enabled us to take into account several
views of Oram and her machine, placing them in a longer historical context. Within the
context of ambitious plans to develop Muaking Modern Communications, a major gallery
due to open in 2014, the museum established its “public history project.” The aim of
this initiative is to explore how various potential audience groups understand the history
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of technology. The Oramics Machine was made the heart of a cocreation experiment on
the history of electronic music, in which four different groups have been able to develop
their own accounts of this history. Individuals have been invited to attend a series of
workshops where, with the help of various stimuli—including showings of archive tele-
vision programs and visits to the museum's reserve collections—they develop narratives
based on their own understanding and responses.”* The process was filmed by the docu-
mentarists Nick Streer and Jen Fearnley® We collaborated with a selection of people
who worked at the BBC Radiophonic Workshop and at Electronic Music Studios in the
1960s and 1970s; their contribution is an autobiographical account of their respective
organizations in a showcase each. These are two British examples of developments in
electronic music thar paralleled Oram’s endeavors. The museum has also worked with
a group of nwelve people involved in electronic music today, who were recruited via the
project’s Oramics Machine Facebook page; they have produced three thematic showcases
on the history of their field. The first of these covers “sonic frontiers,” which considers
the search for new sounds and novel compositional techniques in electronic music. A
second case, “make do and mend.” shows examples of the role of DIY, in which musi-
cians have made their own instruments; improvised by using nonmusical devices; or used
devices in a way not intended, as in the case of the TB303 bass sequencer designed to
accompany soloists and used as the foundation of the Acid House genre. “Democratiza-
tion” is their final theme, showing how this kind of music has increasingly become acces-
sible to those of slender means. All themes came our of discussions prompted by the case
of Daphne Oram, and at least the first two of them explicitly picked up on aspects of the
Oramics Machine. We have also worked with a group of women amarteur writers, who
produced monologues stimulated by the story of Daphne Oram, and with the National
Youth Theatre Acting Up 2 access course, who produced Oramix, a performance about
Oram and their response to her music in the museum in April 2011, Extending the circle
of curation, we also commissioned the artist Aura Satz to make a film about the machine
(Figure 7.7), Atlantis Anew™®

Conclusion

The reemergence of the Oramics Machine alters the commonly accepred story of elec-
tronica. It is undoubtedly a key relic of the 1960s era of electronic music when several
different individuals, groups, and companies were all seeking ways and means to create
music that could go beyond the constraints of composition based on tape manipulation.
The development of the exhibition in the company of several groups of collaborators has
also opened up new vistas and contexts, both for what was already known about Oram
and her work, and for the broader field, two. Electronic music is now old enough to have
a rich, and contested, history. Within the research project that is only just beginning, we
intend to place Oram and her invention properly within that broader context. Along
the way we hope to address the nagging question for today’s computer musicians of
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FIGURE 7.7
The Gramics Machine on display in the Oramics to Electronica exhibition, October 2011. Courtesy of the

Seience Museum (Inv: 2010-68). Images available from Science & Society Picture Library.

why there is such a strong resemblance between the graphical notation of contemporary
computer music systems, such as the Cubase Key editar found in Apple's GarageBand
software, and the graphical interface of the Oramics Machine programmer.
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ratios berween the photocell and the bridge (as high as 1000:1), any sliFhr dcviat_iun or deteriora-
tion in the bulb’s brightness would unbalance the system, causing massive alterations in the signal
output. To solve this problem CGraham ateached the bulb to a separate bridge in order to normal-
ize the output of the bulb at all times. This was read by its own separate photocell. The balanced
output of the sccond bridge was used to adjust for any variation or deterioration in the output of
the light and cffectively engineer out the errors inherent in the system. This in turn fed back to
the main bridge, keeping the amplicude of the signal at a steady rate, climinating the instability
brought about by the enormous sensitivity of the phorocell. In this way, not pnly did the signal
hecome far more controllable and precise, most important, when the system was supposed to be

at zero, it remained art zero.
27. The vibrato funcrioned by ad
unit itself. This meant that the timebase would be modulated, slowing d

te of the waveform generators. This was simply an extension of the problem that
tem, and it shows off the modularity

ding and subtracting from the amplification on the timebase

own and speeding up

the scanning ra
Wiench had solved with the double electronic bridging sys

of the system’s design.
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tion of papers from Science Museum International Workshop), Curator 54(4) (October 2011):

383-87.

29, A synoptic film is available to view online via the museum’s exhibition web pages.
30, This Glm is also available online to view online via the museums exhibition web pages.
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Introduction

In whar ways are electronic instruments different from acoustic instruments? Do they
constitute a radical break with the past, and, if so, what are the new characteristics more
specifically? There are many opinions, along a continuum from regarding the electronic
instruments as representing the dawn of a new golden age, where music finally is liber-
ated from the imperfections of acoustic instruments and performers of varying degrees
of accomplishment, to absolute rejection, condemning the electronic instruments and
their sound as the end of real music as we know it—as the final takeover of the machines.
Criticism and praise is directed both on how the instruments are played as well as the
sounds they produce.

While it # evident thar electronic instruments in many important respects differ fram
acoustic instruments, | am also interested in the continuity between those two categories
of artifacts. They are, after all, both characterized as musical instruments, and, as such, they
obviously have some properties in common. One such property is the ability to produce
sound that is useful in a musical context; another that the mund—pmdu{:ing process is pos-
sible to control My discussion takes pn:cis::l}r this control aspect as its point of dcparturc,
and in the first part of this chapter, I will look principally at the control organs of a number
of instruments, and not very much at other (equally interesting) aspects of the instruments,
like the suund—pmducing mechanism or materials used in the construction. The control
organs are those parts of the instrument that are sensitive to the movements of the per-
former and form whar we also call the wser interface of the instrument.

To illuminate similarities and differences in user interfaces of acoustic and electronic
instruments, I will use two periods in the history of (Western) musical instruments as
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examples: first, the nineteenth century, with the development of a large variety of free-
reed instruments, and of the modern orchestral woodwinds; then, the second half of the
ewentieth century, with the development of synthesizers, electronic, and computer-based
instruments. In both these periods, a large number of new user interfaces were devel-
oped, and there was an almost explosive increase in the number of control organs on
some instruments, In both instances, sound-producing mechanisms that were previously
litdle used in Western music were introduced, namely free reeds and electronic circuits
respectively. But the emphasis in the development of new control organs was different.
The nineteenth-century development was mainly concerned with the control of the dis-
crete pitch entities of scale steps, while the late rwentieth century development showed
an unprecedented interest in the control of timbral qualities, as will be discussed below,

The development of musical instrument user interfaces is part of larger systems of

rechnologies, cultural values, and practices. Toward the end of the chaprer, T will ey
to position the two periods of instrument development in the context of dominating
technologies for the distribution of music, namely standard music notation in the first
period, and sound recording technology in the second. To understand the nature and
development of these technologies, in turn, depends on seill larger contexts that we will
not be able to say much about in the scope of this chapter.

A study like this depends on the availability of a large number of musical instruments
from different periods of history, including instruments that are no longer in use, whether
they are regarded as obsolete or never were generally accepted. Ringve Museum in Trond-
heim, Norway, has a collection that inspires the kind of questions posed in this chapter,
and the many types of instruments there afford insights otherwise hard to acquire. Most
instruments referred to in this chapter can be found in this excellent collecrion.

The value of the collection lies not only in the availability of exemplars otherwise
hard or impossible to obtain, but, even more, in the perceptions gained from the juxtapo-
sition of instruments from many different contexts. Seeing otherwise unrelated artifacts
together in the context of a museum collection encourages new perspectives, and it adds
to the understanding of their similarities across space, time, and type, as well as providing
a clearer grasp of their individual characteristics.

Nineteenth-Century Interfaces
Free-Reed Instruments

From the I:cglnning of the nineteenth Cenmury, the free reed as a suund—pmdudng device
was used in a large number of more or less similar instruments that were eventually known
as aeolina, accordion, concertina, mouth harmonica, bandoneon, house organ, and har-
monium, to name a few. As used in these instruments, the free reed was a very robust
and stable sound producer that would keep in tune for a long time with a minimum of
maintenance. Whether for this reason, or for its sound quali[}r or for its novell:}r, instri-
ments based on the free reed gained enormous popularity during the century.
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Along came a range of interfaces, as part of various mouth-blown and bellows-driven
instruments. Some of the constructions, like many different accordion types, are still
in use, but many were short-lived and made only as prototypes or produced in small
numbers. Many of these can be found in museums, and, even if they did not come into
general use, may have stories 1o tell and insights to offer. Those specific constructions
that did not gain acceprance may sometimes highlight particular themes and problems
better than more lasting solutions.

The free reed is, like other types of reed, driven by an air stream that is provided
either by direct blowing into the instrument or via some mechanical system of bellows.
In the tradirional Western single- and double-reed instrument family of clarinets, oboes,
and bagpipes, one reed is feeding an air column that provides all pitches available on the
instrument through manipulation of the length of a resonating air column. In the typical
free-reed instrument developed in the nineteenth century, however, there is one reed for
cach available (fixed) pitch. In all these instruments, there are in principle two aspects
of the user interface: one set of buttons or keys used to select pitches, and a means for
providing air that can set the relevant reeds in motion. The latter is either in the form of
direct blowing into the instrument (as in the mouth harmonica and the later melodilka),
hand-operated bellows (as in accordions of different kinds), or by bellows operated by
pedals (as in harmoniums or house organs). In mast cases, this part of the user interface
can also control the loudness of the sound. Finally, some, but nor all, kinds of free-reed
instruments have some ability to change sound quality by providing a choice between
different sets of reeds, or by engaging some mechanical device around the reeds to regu-
lare the passage of the sound.

The pitch control interfaces on free-reed instruments take many forms. Some inter-
faces are modeled after existing instruments, like the standard piano keyboard. The key-
board was used later in the century on house organs or harmoniums, and also on some
varieties of accordions.

The German AEslian Tutor, published in 1830 by I. Willis and Co., shows a picture
of the “keyed /Eolian,” and the descriprion of the instrument is mainly centered around
pitch control, the available range and, in some detail, the organization of pitches on the
layout of the keys:

The notes of the Diatonic Scale being placed alternately on either side, and the
intermediate semitones in the middle, this arrangement enables the performer not
only to play simple harmonies, as well as those of the most difficult combinations,
and to modulate into various keys, but also to perform an air with a distiner accom-

: . . : .
paniment, the same as on the piano-forte or other keyed instrument.

Many different button layouts are also to be found, illustrating a blossoming cre-
ativity in both technical and musical matters, A number of those are based on a prin-
ciple in which each button controls two different pitches, depending on the direction
of the air—blow or suck on a mouth harmonica, push or pull en a diatonic accordion.”
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FIGURE 8. |
Layout of pitches on a typical diatonic accordion.

Figure 8.1 shows a typical ordering, where the “push” action
on the bellows lets the right-hand burttons produce pitches all
within the major triad, while the “pull” action lets the butrons
produce the remaining four pitches of the major scale. The left-
hand buttons, producing roots and chords, work in a similar
fashion, usually producing a tonic chord on push and a domi-
nant chord on pull.

A diatonic accordion may have more than one row of right-
hand buttons; two and three are quite common, the addirional
rows being tuned in a different key. Figure 8.2 shows two rows,
tuned a fifth apart, allowing for a playing style with slighdy
greater flexibility in the relationship berween pirch and direction
of bellows. In the one-row variety, the root note of the row, for
example, will always have to be performed with a push acrion,
while, as can be seen in Figure 8.2, the root note of the inner row
can also be performed on the ouzer row with a pull action.

The diatonic button system affords a compact user interface,
as each button is used for two pitches, and a basic ordering of
the available pitches in the two categories of “root triad” and “the
rest.” In certain genres this is a sensible and practical setup, with
an almost foolproof system for harmonization of melodies.

Also common are varieties of chromatic button accordions.
A five-row type is shown in Figure 8.3 (top) and in Figure 8.4.
Characteristic of these chromaric button user interfaces is their
symmetry; in this example the buttons are ordered in minor
thirds vertically and minor seconds diagonally. Playing each
diagonal row in turn produces a chromaric scale; to facilitate
orientation the buttons of a C major scale are white (Figure 8.5).

Looking ar Figure 8.3, it is striking that the buttons are all
used for the control of one single parameter in music, namely

Button 2 Button 3 Button 4 Button 5

OP®O®®
DOO®® G

FIGURE 8.2

Relation of buttons to
pitches on a two-row
diatonic accordion, left
letter push, and right
letter pull.




FIGURE 8.3
Two varieties of accordion: (top) chromatic five-row and (bottom) two-row diatonic. Photo by Tellef
Kyifte. Courtesy of Ringve Museumn
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pitch in the form of scale steps. Also evident is thar, despite the very different layouts,
they all relate quite directly to the dominating basic pitch organization characteristic of
the Western world, and they are easily connected to the pitch representational system of
standard notation. The pattern of black-and-white buttons on the chromatic accordion is
also a direct analogy to the standard piano keyboard, or, for that matter, to notes without
sharps or Hats in standard notation.

Also on the concertina (Figure 8.6), where the button system at first sight seems

quite chaotic (Figure 8.7), the analogy is quite close, and in the patent documents from
the inventor, Charles Whearstone describes the system like this:

The notes of the scale are placed alternarely on each side of the instrument; all the
notes written on spaces being on the righe side . . . and all those written on lines on
the lefc-hand side . . . By this arrangement, to perform a diatonic scale in any key
the first and second fingers of both hands only are needed, and no crossing of the

fingers ever occurs.”

A more fanciful example is the cecilium, loosely based upon the cello (Figure 8.8).
Here too, free reeds account for the sound-producing mechanism. Pitch control is

FIGURE 8.6 .
Concerting by Charles Wheatstone. Photo by Tellef Kvifte. Courtesy of Ringve Museum.
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Button layout of the English concertina,

provided by a set of small buttons, laid out in close analogy to the string fingerboard
(Figure 8.9), and there is a handle to be moved back and forth in a position correspond-
ing to the bow of a cello to provide energy for the sound production (by operating the
bellows) and thereby also to control loudness.

Even if this instrument never came into general use and is today found almost exclu-
sively in museums, it is an illustration of a certain point in the development of user
interfaces. Unlike the aeolian and the accordions described above, the cecilium is mod-
cled after an existing instrument. Whart is interesting about this is not only that there are
some similarities berween the cecilium and the cello, but also because there are important
differences. On the cecilium, the left hand can produce well-defined pitches, in the same
way as is pﬂssihle on a cello by shortening strings with fingers. Put down the index finger
to get one pitch; pur down the ring finger to get a different one.

At the same time it is, on a cello, possible to produce any pitch berween those two—

the ﬁngc:buard offers the means to pmducc a ::crntinuuu.sl}r variable pj[ch series. If this
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had been an indispensable feature of a
musical instrument, the cecilium would
not have been made. Thus, the cecilium
points to the fact that interface develop-
ment in the nineteenth century is more
concerned with the control of discrete
pitches (scale steps) than with continu-
ously variable pitch, as in vibrato and
glissandi. While the same poinr can be
seen also in the other instruments dis-
cussed in this section, it becomes even
more obvious in the case of the ceci-
lium, because of the analogy with the
cello.

The Woodwinds

Parallel to the invention of the great
number of free-reed instruments, there
was a radical development in the user
interfaces of woodwind instruments,
among them the orchestral woodwinds
of fute, clarinet, oboe, and bassoon:
but they are not confined to these, as
can be seen in the construction of new
instruments like the saxophone, follow-
ing similar principles as the orchestral
Instruments.

The traverso, or rransverse fHute as

used in the Baroque era, may serve as a
simplified example of the basic interface
of this class of instruments (Figure 8.10 FIGURE 8.8

bottom). Cecilium. Photo by Tellef Kvifte. Courtesy of Ringve

The sound is produced by blow- Museurm,

ing across the hole to the left in Figure

8.10, where the wind energy will excite

S[.‘lnding waves in the air column inside the instrument. The pitch is controlled by
the opening/closing of the six finger holes and the single key along the instrument, in
effect changing the length of the active air column. The full length of the air column
vibmring when covering all six holes and keeping the key closed produces the root of

- il




FIGURE 8.9
The neck of a cecilium, with
buttons in rows mimick-

ing strings. Minor seconds
between buttons vertically,
and perfect fourths horlzon-
tally. Photo by Tellef Kvifte.
Courtesy of Ringve Museum.
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FIGURE 8. 10
Three traversoes from the Ringve collection: a one-key traverso [bottom); a thirteen-key traverso (mid-

| dle), basically adding a number of keys to the baraque traverso and a Boehm modet (top) that has under-
| gone a more fundamental revision of both the acoustic and mechanical properties, giving the instrument
more power. Phato by Tellef Kvifte. Courtesy of Ringve Museumn.

=




Musical Instruments and User Interfaces in Two Centuries m 213

a major scale’ that can be played by uncovering the holes one by one, and finally clos-
ing all again and blowing harder to ger a note one octave ibove the starting note. The
index, long, and ring finger of the left hand normally control the three upper holes,
while the corresponding fingers of the right hand control the lower three holes. The
remainder of the twelve semitones of the octave can be normally be played by various
so-called fork fingerings, combinations of open and closed holes whete not all the open
holes are consecutive holes from the bottom (like the C narural in Figure 8.11). Such
fingerings produce notes of a tone quality that differs from the notes produced by the
“normal” fingerings; they may be slightly out of rune, and they are generally awkward
to play in fast tempi.

The differences between the early traverso and the other orchestral woodwinds con-
cerns the sound-producing mechanisms, the naming of the fundamental note and, in the
case of the clarinet, in the interval of overblowing. However, the basic principle of a scale
produced by uncovering hole-by-hole from the six-finger stop is common to all. This is
a very convenient arrangement for music thar sticks to the particular scale starting ar the
bottom note, and it is increasingly inconvenient as the music moves away from this scale
and fork fingerings have to be used.

To overcome such problems, the woodwinds were furnished with a number of keys
that operated on extra holes and that allowed the performer to use more fingers than
the six used for the basic holes. The number of keys was generally quite small until
the beginning of rthe nineteenth century, and roughly during the same period of time
as that of the development of the free-reed instruments, new models of all the wood-
winds with a larger number of keys were introduced. The aim was primarily to allow
casy fingering and equal tonal quality for all twelve notes in the octave (Figure 8.10,
middle and top).

The saxophone (Figure 8.12)—an instrument invented later in the century—con-
tinues the sophistication of these user interfaces and of the large amount of pads, keys,
and mechanical details that were used in them. Nortice also that even if the instrument
is constructed with the aim of easy access of all keys and all twelve notes in the octave, it
still builds on the basic principles of the traverso pitch interface.
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Traverso fingering. Black circles indicate closed holes, The circle at the bottom indicates the single key on
the traverse,
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FIGURE 8.1
Part of the keywork of an Adolphe Sax soprano saxophone. Notice the six larger ivory pads, corresponding
to the six basic finger holes on the traverso. Photo by Tellef Kvifte. Courtesy of Ringve Museum

Twentieth-Century Interfaces

Turning to the twenticth century, we find a different focus in the development of
user interfaces. It is tempting to start with the Theremin (Figure 8.13) as a com-
plete contrast. Instead of a large number of buttons or keywork, the user interface
is stripped down to two metal bars, in the form of an “antenna” on the top and 3
loop at the left of the instrument. The instrument is controlled by moving the hands
relative to these bars: pitch is controlled by the distance berween the right hand and
the antenna, and loudness by the distance between the left hand and the loop. In
contrast to the free reeds as well the woodwinds, there is no representation of discrete
scale steps in the user interface, and pitch can be varied continuously. The contrast
to the many buttons and keys of the nineteenth-century interfaces could hardly have
been more striking.

While the Theremin in many ways may be seen as both a starting point and a “typ-
cal” twentieth-century electrophone, it is quite atypical in its almast minimalistic us?
interface. Quite complex user interfaces seem to be a rule rather than an exception in the
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FIGURE &.13
Theremin, Photo by Tellef Kyvifte. Courtesy of Ringve Museum,

later development of instruments, but, as the Theremin forewarns us, the interest is no
longer primarily the control and organization of scale steps.

Early Synthesizers

When I worked in NRK (Norwegian Broadcasting Corporation) in the beginning of the
1970s, the head of the music section, Gunnar Senstevold, had started to build a2 small
studio for electronic music. Besides a mixing console and some tape machines, there
were also a VCS3 synthesizer and a Subharchord (Figure 8.14), a machine developed in
Eastern Germany and produced in a very small quantity. The Subharchord looked in a
way more like an “instrument” to me than the VC53, no doubt because of the familiar
piano keyboard.

Nevertheless—or perhaps just for that reason—it was the VCS3 that drew my
arention, and I spent quite some time with it. The Subharchord, on the other hand, was
not much in use; in facr, | cannor recall ever hearing a sound from it during the few years




FIGURE &, 14
The Subharchord, once in use at the Norwegian Broadcasting Corporation, Courtesy of Ringve Mussum

it was available in the studio. It is now part of the collection of the Norwegian Museum

of Science and Technology, and on display ar the Ringve Museum.
The first thought I had when I saw the VCS3 for the first time was “How is this

thing operated?” lIts controls were all different from whar I knew of instruments at that
time, and, most important, | could see no keyboard-like control organ to play the dif
ferent pitches of a scale. As it turned out, there was no such control, but lots of others of
different kinds. Larer 1 learned that a keyboard conld be added to the unit, asa special
option. In contrast to other instruments | had seen, most of the controls are knobs ©
be rwisted and turned, and not keys or buttons to be prc::scd.‘ and what is said in the

AT MHE
LAMUIUSHL WHDALNIOY ST Rcthay

manual is quite perrincnt:

.l ¥ (3] a» - . . B :
The VCS3 is not “played” like a conventional musical instrument, but it is all the
- o v % r g - 3 : g H
same Lr!.pdl.llc of a far greater range of sounds than any one musical instrument, and
since its controls are all continuously variable the varieties of sounds obtainable are
{

literally endless.®

Hardly an exaggeration, though the sounds are easily recognizable as "electronic
and—in many cases—possible for an expert to identify as coming from a V53, Nev-
er - i e - : : : . T

theless, and even if the VCS3 is quite simple in construction mmpaﬂ-d with later
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electronic instruments, it is a good example of important characteristics of the new
instruments. The VCS3 is built of a small number of modules {called “devices™ in the
user manual for the VCS3) that can be connected in different ways.”

When the VCS3 is turned on, the instrument is silent, and, unlike “normal” instru-
ments, has to be “set up,” “configured,” or patched to be able to produce any sound at
all. Of course, all instruments have to be prepared in some way, like opening the lid of a
piano, wetting and mounting the reed on a clarinet, tuning the fiddle; but this setup is
of a different kind, as it will not only prepare the instrument for normal operation bur
also will define both the actual sound and how the controls of the instrument will affect
the sound.

This setup is done in two stages, usually with some iterations. First. a number of
modules are connected by putting pins in different locations on the patchboard (Fig-
ure 8.15). The general idea is that a pin in a given square shown in Figure 8.15 will con-
nect the output of the module named at the left of the row to the input of the module
at the top of the column.

SIGNALS | CONTROLS
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FIGURE 8.15

The patchboard layout of the VCS3.
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e top are grouped into “signals” and “controls.” The impli.
ignal be passed from one module to another by
be used to control how another module works,

Note that the inputs at th

cation is that not only can 2 sound s
also the signal from one module can

explained in the user manual:

Traditionally designed source or treatment devices have only manual means of vary-
ing their principal parameters, whatever they may be (and this depends on the func-
tion of the device of course). The circuits in the VOS3, on the other hand, have 3

| contrel the possibility of voltage control. By this we mean that by

well as manua
evice its main parameter can be auto-

applying a voltage to a special input on the d

matically varied . . .
For example, the control input of an oscillator will vary the frequency, that of

an amplifier the gain, etc. What gives the VCS3 its grear versatility is that one device
can he made to act on the control input of another, and whole chains of interdepen-

dent events can be built in this way.®

The Big Modulars

The VICS3 is a rather small box compared with other modular synthesizers of the period,
most notably the Moog modular that was used by several important pop artists, and also
the lesser-known Roland system 700 thar was produced in a much smaller quantity than
the Moog. One of the Roland systems was bought by the Department of Musicology at
the University of Trondheim in the second half of the 1970s for use in education; larer it
was moved to the Ringve Museum, where it is exhibired today (Figure 8.16).

The basic principles and types of module are the same as in the VCS3, but there
are more modules of each kind, and the connections are made by stretching patch cords
berween the modules (as on the Moog) rather than by putting pins in a matrix (ason the
VCS3). The number of sliders and knobs is great; far greater than the number of but-
tons or keys on the nineteenth-century interfaces, and the operation is also made more
complicated by the fact that the exact effect of the individual knob and slider on the final
sound depends on the patching—how the modules are connected. A great deal of the
control possibilities are concerned with timbral qualities, and the controls for pich are
more concerned with gradual variation than with the control of scales and chords.

Other Examples

It may seem to be a long way from the VCS3 to the hardware and software synthesizers
andt samplers that are used in contemporary music production. However, many of the
basic characteristics are the same. The screenshort of the software instrument Zebra (Fig
ure 8.17) is one example. The figure shows just one of several screens of the instrument:
cach with different controls and informarion. On this screen, we can see a number of
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FIGURE 8,18
The Roland 700 Modular. Photo by Tellef Kvifte. Courtesy of Ringve Museum.,
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modules, many of the same kind as in a2 VCS3 (oscillators, filters, envelope generators,
etc.) and a number of others as well. Each has a number of continuously variable controls
and a few stepwise. The modules are stacked on each side of 2 central window where, as
in the VCS3, the modules can be connected in different ways. Also, similir to the VCS3,
most controls affect timbral qualities rather than stepwise pirch.

Compared with the VCS3, the possible number of modules to be used is much
bigger, and, important from a practical point of view, any setup can be stored for later
instant recall, regardless of the complexity of the patch. On the VCS3, one had to manu-
ally write down on paper all the settings and manually reset all the controls to re-create a
parch on a larer occasion. Also, even if one took grear care in the description of the parch,
one could not be sure that a reconstructed VCS3 patch would sound the same as the
original, because the modules were inherently unstable. The CONTEMPOrary counterparts
do not present these problems.

Discussions
Definitions of Instruments and Mapping

To sum up so far, we have seen interfaces from two different periods of instrument evolu-
tion; the development of free-reed instruments in the nineteenth century and of synthe-
sizers in the twentieth. In both cases, a large number of new interfaces were developed,
based on new methods of sound production. To describe differences and continuities in
more detail, it is useful to make some remarks on the central concept of “musical instru-
ment.” There are many ways to define what kind of object a “musical instrument” is, and
we shall not go into this in any grear detail here.

The perspective used in this chapter builds on the work of the Polish musicologist
Ludwik Bielawski. He describes musical instruments as transformers that transform the
gestures of a musician into musical gestures.” This way of defining musical instruments
emphasizes control organs and user interfaces, the parts of the instrument thar musi-
E:.IE.HS can RFF'E‘C[ i“ diﬁfﬂ.‘l’t‘ﬂf WH}"S (] ITIE.!":E‘ [!'IE‘ instrumen[ pmduc& a range ﬂ!: S{Jllnl.'iﬁ We
can perceive as music; the parts that we have been concerned with so far. Burt the central
idea in Bielawski’s definition is not the user interface as such, or the resulting sound. It
is rather the relationship between the gestures of movement and the resulting musical
gestures, as indicated in Figure 8.18.

The action ni"'ﬁrm’mg a certain key on a keyboard is, in Bielawski's diagram, a space
movement. Finding a specific place in space, each key and each place is connected to a
specific pitch. Strikeng the key—a dynamic action in Bielawski's terminology—is con-
nected to the loudness of the sound. This relationship between playing actions and musi-
cal sound is also known as mappsng. Each key on a piano (or on a marimba, or other
similar instrument) is mapped to a specific pitch. The force of striking the key (or the
drumhead, or the marimba key) is mapped to the loudness of the sound. In many ways,
the mapping may be regarded as more important to the identity of an instrument than
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FIGURE 8.1 8

Bielawski’s diagram of connections between gestures of movement, or playing actions, and music.

the user interface or the sound as such. Consider, for example, the user interface of

keyboards, used on cuch diverse instruments as church organs, pianos, accordions, and
synthesizers; or consider a Alutelike sound that may be produced by such different instru-
ments as flutes, organs, or synthesizers.

While mappings are specific to each instrument, there are—at least in acoustical

instruments—some broad generalizations to be made, as indicared in Bielawski's dia-
gram. For instance, loudness is usually controlled by a “dynamic action,” meaning in
practice that we, as listeners and specrators of musicians playing an instrument, wil
expect the music to get louder when the performer uses larger and faster movements.
On many instruments, pitches are laid out in some systematic fashion in space, so we
expect pitches ro get higher when a pianist (or a marimba or organ player) reaches out
to the right, or when a cellist reaches further down on the fingerboard. The patterns of
such regularities are taken for granted when we watch and listen to a musical genre we
know and are shared by musicians and listeners. It can similarly be said that mappings are
important for the identity of an instrument, as the specihic “choreography” of the playing
movements of the performer is characteristic of each kind of instrument.

Differences in Mapping

With Bielawski's general scheme and the concept of mapping, we can have a closer look
ar the relationship between the acoustic instruments of the nineteenth century and the
electronic ones of recent times.

One of the most obvious differences is that mappings can be changed on the new
instruments. How a certain control action influences the sound is ngmmmablc, and
any part of a user interface can be mapped onto any of the available controls of the
sound-producing mechanism, How one sets up the VCS3 will determine the effect you
get (if any) when turning a certain knob on the instrument. On a modern synthesizet
one can set up the keyboard so that the velocity is mapped to loudness (as is usual) or2
filter setting, so that harder hits give brighter sound, or to the envelope so that harder hits
give longer sound, and so forth.
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What is more, it is also possible to ser up mappings that are experienced as funda-
mentally “unnatural,” as Wendy Carlos found when trying a VCS3: “It also has a so-
called rouch-sensitive keyboard which has to be tried to be believed, it's that awful . . .
(and the one I tried worked backwards: softer rouch = louder sounds!).”"

One further striking contrast that calls for some discussion and speculation is the
obvious difference in whar the respective user interfaces control. In the nineteenth cen-
wry, the control of pitches—scale steps—is the central theme. This is evident not only
from the wide variety of free-reed instrument interfaces that evolved; the same tendency
is also obvious in the many new designs of woodwinds thar during this period focused
on bringing all ewelve notes of the octave within comfortable reach of the musician, both
in terms of convenient fingerings as well as with even tonal quality.

In the twentieth century, the focus is on expressive and timbral qualities rather than
on pitch control. The many controls and the large number of possible patches on the
VCS3 are used first and foremost to control and vary timbral qualities. The keyboard, to
control pitches in a more ordinary fashion, was just an optional add-on.

Connections

The development of instrument interfaces is not an activity done in isolation; like any
technological change, it is connected to economic, cultural, and aesthetic processes in the
society at large. In the concluding part of this study, we shall try to connect the develop-
ment described so far to the dominating tools for distribution and production of music
in the two periods, implying that there is a mutual influence among the technologies of
instrument design, of music production, and of music distribution {Figure 8.19). In short,
the argument is that standard music notation dominated in the nineteenth century, and
sound recordings took over in the twentieth; and thar the increasing complexity of the
control organs for pitch in the nineteenth century is connected to the central position of
musical notation. In the twentieth century, the increasing complexiry of the control organs
for imbre is connected to the central position of sound recording and transmission.

Instrument

v\

Tools for production

Tools for distribution

FIGURE 8. 12
Three interconnected areas of technology.
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it is not always possible to separate the three conceprs of instruments,
tools for music productinn. and tools for distribution of music. In the nineteenth cep.

ndard music notation was both a medium for the dissemination of music, and 5
rool for composers in the production of musical works, 2
e actual sound. Likewise, the sound repro- |

Mevertheless,

tury, sta
the same rime, an important
well as for musicians in the production of th
duction media of the twentieth century were increasingly used for the production of the .

music and not only as passive recording devices and tools for the distribution of music. I
Also, the distinction berween instrument and distribution technologies is not ahways

clear. In the Pianola and various music machines used for the reproduction of music,

sctual acoustic instruments are controlled by mechanical means to re-create music tha

has been “programmed” on perforated paper, pegged cylinders, or some other similar

contraptions.

The close relationship between these three
Starting with the nineteenth century, one possible observation is that the dominaring
distribution and production tool of standard notation is very well suited to the descrip-
1 of melodies and chords (and also to duration

areas shows up in a number of ways.

tion of patterns of pitches in the forn
lasses like whole note, half note, quarter note . . .). But standard notation is not very

well suited to describing inflections of pitches, nuances of rhythmic timing, and even less
suited to describing timbre and variations in all these qualities, which are, in other words,
the musical ateributes usually perceived as the domain of the performer rather than the
composer. This corresponds well to the dominance of pitch-control interfaces on the
nineteenth-century instruments described above, where scale steps are favored over into-
nation and pitch inflections; not to speak of imbral variety. Standard notation as a tool
of production also corresponds well to the general focus on development of pitch par-
terns in the form of melodies and, even more obvious in the art music of the century,
the development of complex, chromatically flavored harmony. While timbral qualities
cerrainly were pursued to some extent, especially in the great symphonic works of the
nineteenth century, some scholars nevertheless regard this period as “pitch-dominated”;
a tendency that continued long into the twentieth century. Cornelia Fales observes, when
commenting on a series of recordings from the 1950s of a Burundi tradition, when the
ethnomusicologist Alan Merriam in his placement of the microphone favored the pitches
of the accompanying zither rather than, according ro Fales, the musically allimportant

AV HEIN
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timbral qualities of the voice in this genre:

Merriam’s recordings of the music berray the subile bias of what has come 0 be
1 ¢ - = B4 B Kl

called “pitch-centrism” or “timbre deafness.” a pcrctptual pro::lmr}r on the part of
western listeners, including clflnomusicnlngms. to focus on melody in music where

the dominant parameter is rimbre, "’

The _rnusic theory of the period is to a very large part concerned precisely with
the ordering of pitches in scales and chords, and the concepts of music theory form
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a common language that can be used to connect the three areas: names of notes, for
instance, are used to describe both the dots on the music paper and the keys, buttons,
and finger holes on the instrument. These connections are frequently made explicit, like
in Figure 8.2 and in fingering charts as in Figure 8.11. The relation between standard
notation and the piano keyboard is also an example of the dose connection berween
instrument construction and distribution technology, with the common prominence of
the C major scale through “white keys only” and “no accidentals” respectively.

The music distribution technology of sound recordings is quite different. Here,
sound (both in the literal sense and when understood as “sound” as a musical dis-
ringuishing element) and timbral quality can be communicated in great detail, while
precise pitches may be harder to ger at, as any music student who has tried to deci-
pher, say, the chord voicings of a jazz pianist on a recording can testify. The identity of
the musicians, composers, and arrangers may admittedly be printed on the sleeve of a
recording, but the recorded sound as such does not spell our their names. Nevertheless,
the sound of a musician can easily be recognized, at least by the regular audience of a
given style; and in many genres, musicians strive for a distinctive sound that can be eas-
ily recognized on a recording. This is also what Katz argues when he explains why the
violin vibrato in classical performances increased significantly after the introduction of
recording technology:

[ would suggest that a constant and strong vibrato became increasingly useful for
concert violinists who regularly made recordings, and it did so in three ways. First, it
helped accommaodate the distinctive and often limited receptivity of early recording
equipment. Second, it could obscure imperfect intonation, which is more notice-
able on record than in a live serting. And third, it could offer a grear sense of the
performer’s presence on record, conveying o unseeing listeners what body language

12

and facial expressions would have communicated in concert.

The advent of sound recordings, and their increasing adoption in the twentieth
century, also gave mausicians a tool for further dissemination of their particular musi-
cal expertise, namely the expressive qualities of performance of music, such as timing,
intonation, and the shaping of timbral qualities of the performance. Such qualities were
hardly possible to communicate through standard notation and were therefore our of
the control of composers who relied on notation as their main tool for production and
distribution. The emerging recording technology was, at the outset, however, not a tool
for shaping and working with these expressive qualities to any great extent. It was suited
to, and thought of, primarily as a reproductive tool. Therefore, it is tempting to view the
developments in the twentieth century in two overlapping stages, where the first is domi-
nated by the rise of performers through dissemination of their performances through
recordings, while the second, that for all practical purposes may be regarded as starting
with the rise of the magnetic tape recorder, is dominated by the emergence of new tools
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h those expressive qualities that until now were the domain of perform-
ry instruments that we have discussed, and

ultitrack recording that made it possible

for working wit
ers. Among these tools are the rwentieth-centu
many others. One of the most important is m

ta isolare single instruments in recordings; and then there came a great array of sound-

processing equipment that could be applied to the recorded sounds, including reverbs,
filters, Aangers, and compressors. Recording technology had evolved from a reproducive ‘

to a true productive tool.

Resisting New Technology

In the two periods we have covered, the new technologies described perhaps inevitably

met with resistance in different ways, and arguments made against them can also give |
us some insights. New possibilities always come at the expense of something, and the
of tone and easy access of all pitches on the new woodwind interfaces were no ‘

Grove's online observes that “some oboists thought that too many keys could
" showing that there were different views on whar constituted “rone

EVENNCss
exception.

damage tone qualiry,
quality,” and that “evenness of tone” was not a generally accepted aesthetic view. There

were, indeed, more sacrifices resulting from the new keywork mechanisms:

The increase in the number of keys—which went hand in hand with the enlarge-
ment of the sound holes to match the acoustic requirements—without a doubt
decreased the contact between the fingers of the player and the sound hole. This
had far-reaching consequences. The possibility of creating a vibrato by simply mov-
ing the fingers over the sound holes, which unril thar moment in history had been
essential to the realization of sound and articulation, was ruled out. If the musician
did not want to part with the vibrato altogether he had to replace it with a delib-
erately produced lip vibrato. However, the range of nuance created was not nearly
as extensive. Forked fingerings became expendable, again a fact that brought about
drastic changes. What was regarded an important boon by Theobald Bochm and
others, though, was considered a loss by many a musician. In fact, they no longer
had full control over which finger position they deemed best to correct out-of-tune
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sounds (choices where technical considerations were as decisive as preferences for
certain finger combinations and the particular acoustic idiosyncrasies of each instru-

ment, etc.}.'?

It should be noted that neither tone quality nor vibrato are possible to prescribe
or describe with any real precision in standard notation, and were therefore, as argued,
out of control for the great composers of the era. What the performers had to give up
with the new interfaces was therefore part of their exclusive control over the musical
performance. Bur as the composers took the ready availability of all pitches and pitch
combinations more or less for granted, the resistance against these interfaces subsided
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significantly during rthe century, at least among art music performers; wha were incress:
ingly dependent on the new instruments to be able 1o play the music as required by the
{:umpﬂ&'&rs,

In genres where diatonic scales in keys with few accidentals continued to dominate
and standard notation was little used, the situation was different, and the older systems
continued to prevail. Flutes used in Irish traditional music are to this day almost never of
the “modern” Boehm type but are of some older type with no rings, allowing for direct
contact berween the fingers and the six main holes,

Turning to the twentieth century, resistance to electric and clectronic instruments
took many forms (some as described by Frode Weium elsewhere in this volume),™ fre-
quently in the form of criticism of the “machine-like qualities” perceived in the new
instruments—not too surprising, given the new level of technological complexity. But
also the change from the focus on complex pitch patterns of nineteenth-century orches-
tral scores to the meticulous timbral shaping of late twentieth-century' record produc-
tions made for some interesting situations. Expectedly, composers who were used to
standard notation as a productive tool, and, not least as the medium that to a large extent
defined what “true music” was, were hesitant. Much of their cultural capital was invested
in this tool, and, it can be added, some economic capiral, as many of the copyright prac-
tices were built around notation, a “musical work” being for a long time identified with
the written score. When tools that gave performers some power as well—namely the
recording technology and the sound-shaping tools that followed in its wake—were being
used as productive tools, they were to a large extent defined as “low culture” or “com-
mercial” by the art music establishment. The avant-garde composers, however, needed
some finer distinctions. As they to a large extent relied on the same technology as the
“commercial” music, distinctions made on the basis of use rather than technology were
sometimes more convenient.

I stumbled upon one such distinction in the late 1970s. At that time, the Norwegian
Broadcasting Corporation ran a small electronic studio together with the Composers’
Guild, built around a Buchla synthesizer—zhe art music synthesizer of the period, and
quite distinct from the Moog synthesizers that were perceived as commercial products.
At one point, | wanted to use the studio to produce some sounds for use in a television
program. | came to the studio with a recording of some music made by the band taking
part in the program, and we had an idea to process this particular piece of music in the
Buchla machine and incorporate the passage in the otherwise live performance of the
band. [ was not allowed to do this, because the use of prerecorded sound was defined as

o'samp]ing," and there was a decision from the board of the studio that sampling, being a
14

commercial activity, was not allowed in the studio.

This was not an isolated event—the technique of sampling' has continued to be
attacked up to this day."® Stories like this may be funny now, bur they show clearly how
technologies are fundamentally tied into their contemporary cultural, artistic, and eco-

nemic systems.
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Conclusion

[ asked. “In whar ways are electronic instruments different from
acoustic instruments?” The way I have argued, there is no simple answer to that question,
I have tried to show that instrumental practice is deeply embedded in the musical culture

1 e L]
at large, implicating that the important units of study are not “instruments” as such, bur

some larger units incorporating also music theory and practice, as observable in music

production and distribution. ‘
O, in other words, the :ntroduction of the free reeds is not only about the novelty of 2

new sound-producing device. It is also part of a musical culture wifh strong focus on pitch
patterns (melody, harmony) at the expense of timbral and rhythmic "-1“‘.‘1'"35; a focus that
both led to experiments and stylistic developments where all twelve pitch classes of the
octave had ro be easily accessible for the performer, as in the music of Arnold Schoenberg
and the later serial music on the one hand, as well as to novel ways of organizing user
interfaces for musical styles of a predominantly diatonic character on the other.

Likewise, the introduction of electronic instruments is not primarily “about” elec-
tricity or “digital technology.” As I have argued, it is also about aesthetic experiments in
the control of musical performance and experiments in the control and production of
timbral qualities, a development we have not yet seen the end of, by a long way. Asa
final point, one should observe that acoustic instruments are also part of this develop-
ment, with increasingly sophisticated techniques to increase their timbral palettes being
invented by contemporary performers.

In the introduction,

MNotes

1. Willis and Company, Cerman AEslian Titor, London, 1830, 14.

2. The “Accordion” entry in Grove Music Online estimates the number of varieties in use &
somewhere between forty and hfoy-five,

3. Charles Wheatstone, “Cencertinas and Other Musical Instruments,” England 1844, 3.

4. This changed to minor scale on several new key systems.

5. This was also the case of the Subharchord, with the exception of the keyboard.

6, “VC53: The Putney Compact Electronic Music Studio User’s Manual,” Electromic Music
Studios (London) Lid., 1970, 5.

7. The modules include three oscillators that produce pitched sounds, and a noise generator
Further, some units were used to modify the sounds: filter, reverb, ring-modulator, and outpur
amplifiers.

B. "WC53: The Pu:m:}r CL‘lmp;ict Electronic Music Studio User'’s Manual,” 5.

9. Ludwik Biclawski, “Instrumentalmusik als Transformation der menschlichen Bewegung
Mensch-Inscrument—Musik,” Studia Instrumentorsom Musicae Papularis VI {1979): 27-32.

10, Walter Carlos, “On Synthesizers,” in The Last Whole Earth Casalog I[E--]armuudswmh- UK
Penguin Books, 1971). (Needless ro say, the keyboard can also be set up in “normal fashion.”)

11. Cornelia Fales, "The Paradox of Timbre,” Ethnomusicology 46(1) (2002): 56-95.

12, Mark Katz, Captuving Sound: How Technology Has Changed Music (Berkeley: University of
California Press, 2005), 93,
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13. Christian Ahrens and Irene Zedlacher, “Technological Innovations in Nineteenth-Century
Instrument Making and Their Consequences,” Musica/ Quarterly B0(2) (1996): 332-33.

14. Frode Weium, “Technology and Authenticity: The Reception of the Hammond Organ in
Norway,” in this volume.

15. ... and carly owenty-first century, for thar mareer.

16. This is how I remember it—I have been unable to find written evidence of this taday, so
| can’t say for sure that there actually was such a decision, nor whart wording it might have used.

17. “Sampling” has several meanings, among them the use of recorded sounds as a basis for
instrumental sounds or for further manipulation in new recordings/compositions; see, for exam-
ple, Tellef Kvifte, “Digital Sampling and Analogue Aestherics,” in Aesthetics ar Work, ed. Arne
Melberg, 105-28 (Qslo: Unipub, 2007), for a discussion.

18. See, for example, Andrew Goodwin, “Sample and Hold: Pop Music in the Age of Digi-
tal Reproduction,” in On Record: Rack, Pop and the Written Ward, ed. Simon Erith and Andrew
Goodwin (London: Routledge, 1990). Sce also Tara Rodgers, “On the Process and Aesthetics of
Sampling in Electronic Music Production,” Organised Sound 8(3) {2003): 313-20, for different
and opposing views,
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Peter Donhauser

Introduction

. The Vienna Museum of Technology was founded in 1909 and opened in 1918. The

| main part of the collections goes back to the nineteenth century, but some artifacts are
much older (an astronomical clock and a small organ of the late sixteenth century are
wo fine examples of these),

The museum owns a particular collection of musical instruments. This is due to its
tradition as a museum of craft and industry, for in nineteenth-century Vienna instru-

‘ ment making was a major branch of industry. The core of the collection goes back to thar
time. Nor is it just any random collection of musical instruments: the focus is on Vien-
nese fortepianos together with self-playing and electronic instruments, special attention
being paid to such aspects as their manufacture and function.

A new section dedicated ro electronic instruments and synthesizers was established
recently, including pioneering Austrian constructions (Figure 9.1). Until a few years ago,
little was known abour the development of electronic instruments in Austria. A research
project has provided the necessary background information for documenting the collec-
tion, The present survey outlines the development of these arrifacts in Austria between
1920 and the late 1950s, including the most recent findings.

i Before di:.scussing these dcvc[upmcntﬁ in detail, it is necessary to make some remarks
on nomenclature, The presenr—da}’ differentiation berween elecirical and electronic
(respectively without and with the usage of active components, including valves or rran-
sistors) was unknown in the time we are discussing. Until the start of electronic music in
today’s meaning in the 1950s, only the term electrical was used. Jorg Mager (one of the

m =23
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FIGURE 2. 1
The Austrian picneer synthesizers designed at the Vienna University: AKA 2000 and Akaphon. Courtesy of

Peter Donhauser,

protagonists of these new instruments in Germany) tried to promote the use of the term
Elektraphon, but without response. Following current usage, however, this chaprer has

standardized on the term “electronic.”

The European Context of Electronic Instruments
of the 1920s and 1930s

The roots of electronic music go back to the late nineteenth century, when the American
patent attorney Thaddeus Cahill buile his Telharmonium, a rwo-hundred-ton instru-
ment using AC generators similar to those used in power stations. While interest in the
instrument soon waned due to its technical and functional complexity, the idea was 1o
jnﬂpirﬂ many others over the fﬂ"uwil:g decades.

The Aetherphone, invented by the Russian engineer Lev Termen, was to have a more
lasting influence. Termen first presented his inscrument, which is based on the hetero-
d}’nﬂ pl‘h'lt.‘i]:liﬂ', at the All-Soviet Electrical }_".nginf:r:rinf_: f‘.nugrr_‘sﬁ of 1921, Performances
by Termen in Frankfurt, Berlin, and London in 1927 (from that rime he called himself
Theremin according to the Gallic roots of the name), and later in the United States, not
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only fascinated listeners but also engineers. Reproductions and copies were buile all over
the Western hemisphere. The Aetherphone, or Theremin, is the only electronic musical
instrument of that time still used roday.

The first people to experiment with electronic musical instruments in Germany were
Jérg Mager (numerous designs, including the Sphacrophon and the Partiturophon),
Bruno Helberger (Hellertion), and Friedrich Trautwein and Oskar Sala (Trautonium).
They were soon to be followed by Oskar Vierling (Grosston organ and Elektrochord)
and Harald Bode (Melodium). The Neo-Bechstein of 1931 was the first electric piano to
be produced in a small quantity. The instruments designed by these pioneers may have
remained marginal, but the crucial ideas behind them certainly have not. Generators and
interfaces, such as the ribbon controller and the filters used in the Trautonium and the
Hellerrion, are still in use today.'

Similar developments took place in France (Maurice Marrenot’s Ondes musicales
and Armand Givelet’s electronic organ) and in Russia (for example, Evgeny Sholpo’s
Variophone and Georgy Rimsky-Korsakov's Emiriton). Some activity can also be traced
in other European countries (for example, in the Netherlands, where the Trautonium was
presented by Oskar Sala; and in Norway, where several attempts were made to introduce
electronic instruments.”)

Judgment of the aesthetic qualities of these instruments based upon an evaluation of
their sounds is difficult. As original examples of the instruments are mostly missing or in
a nonworking condition, we are reliant upon contemporary recordings. The Theremin,
Trautonium, Neo-Bechstein, and Ondes musicales (known as Ondes Martenot) are well
represented in early recordings. Sholpo’s recordings were discovered some years ago. Rel-
evant recordings of the Berlin Radio Show of 1932 are preserved at the Folkwang Hoch-
schule; Essen. Recently a recording of a [6rg Mager instrument was discovered, which
was originally thought lost.* At the moment no recordings of Austrian instruments are
known, with the exception of one of them (the Heliophon), which was preserved on a
private tape recording and on two films by the Austrian Broadcasting Corporation.

The Situation in Austria

Compared to Germany or Russia, for example, the development of elecrronic musical
instruments in Austria took a different course. There was no political interest in this new
techniology, as there was with the Trautonium and the Hellertion in Germany or the
Theremin in Russia.* This might be explained by the unstable situation afrer World War
I ending in a civil war, an authoritarian regime, and finally the Anschluss annexation of
Austria to Nazi Germany. Political parties ar that time showed no interest in electronic
instruments as a means to promote their aims; they were too underdeveloped, and the
protagonists were not as politically organized as Trautwein or Helberger were. The only
consequence of the political situation was the end of Emerich M. Spielmann’s and Robert
Pollak-Budin's work {see below).
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. ; iversities in Austria show any interest in electronic musical
Meither did the art univer o o S

; This i letely different . .
instruments is is completely - co-Snritut pla}"f:d an active role in the d:cvdncpmm[

schule der Kiinste and the Heinrich He . :
and promotion of the instruments. As the Austrian musical culture was generally rather
atives coming from artists or even from the mediy

conservative, there were no major initi 3 " e
Thus, the development described below is characterized by gaps and discontinuities.
“The spirit of research and old-Viennese craftmanship™ was how the Neue Fieie

Presse hailed Rudolf Stelzhammer’s Magneton on August 14, 1930. “Ground-breaking
were embarked on for the first time™® the Newes Wiener Exirablan

d by Anatol Vieringhoft-Scheel, on Decem-

scientific pathways
commented on the Chromatophon, designe

ber 10, 1929. By
While the development of electronic instruments and the use of electricity in instru-

ment making in Austria during the 1920s and 1930s does not match other European
countries in extent and dynamics, it still produced some remarkable results. Among
them, there is an optical-sound instrument, Emerich Spielmann’s Superpiano of 1529,
using optical rone discs, and another based on magnetic effects, the Magneton referred
to by the Newe Freie Presse, created by Stelzhammer and Wilhelm Lenk in 1930. A doca-
mentation of the above-mentioned research project has recently been published.” Butas
research is ongoing, new findings—for example, on the role of Ernst Werndl (a nephew
of the Austrian industrialist Josef Werndl), about which very little was known unl
recently—show the instruments in an entirely new light.

A closer relationship of the development of electronic musical instruments berween
Germany and Austria cannot be found. The protagonists knew of each other (for exam-
ple, we find the Superpiano in Peter Lertes’s book Elekrrische Musik of 1933; Spielmann
and Werndl mentioned the German developments in their publications), but a closer
contact did not rake place.

Compared with other fields of scientific breakthrough, like the discovery of X-rays
or the first wireless transmission by Guglielmo Marconi, the experiments with electronic
musical instruments were delayed for thirty years. Especially in Austria, with 2 long and
conservative tradition in instrument manufacture, the enthusiasm for new musical trends
was kept within limits. On the other hand, electrical engineering also has a l{:ng—lasriﬂg
history in Vienna. Both traditions were strictly separated except for incidental collabor
tions. So the cooperarion of a technician like Lenk and an instrument manufacturer like
_Stelzhammer could be seen as a “wedding” between tradition and modernity, butin tuth
it was an attempt to overcome economic shorrage.

All the Austrian instruments of those times remained prototypes, none of them being
produced in quantity. Two of them are now owned by the Vienna Museum of Technol-
ogy, but neither is in playable condition. While a full reconstruction of these instrumens
seems rather hopeless at present, it would certainly be desirable as it is the only way ©
m'“‘m_mmemp““"}' press reports in terms of how far there is a relationship berween
expectations, conservative and progressive attitudes, and acoustic reality. Also, the question
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remains as to whether fascination with the new sounds did induce observers to overlook
any potential shortcomings in the design of the instruments. To assess this, the instru-
ments would need to be in working condition, Mevertheless, a retrospective judgment of
the impression of new sounds on the auditors of the time seems to be not really si gnificant.

Superpiano and “Thirring Piano"”

The Superpiano was very likely the first fully funcrional optical-sound instrument
designed in Europe. lts maker, Viennese architect Emerich M (oses) Spielmann, was evi-
dently inspired by the sound-on-film process introduced not much earlier, and by the
experiments of the Viennese physicist and university professor Hans Thirring, which led
o the construction of an oprical tape recorder called Selenophon.

Following the first ideas for the recording of sound by optical means by Arthur
French 5t. George (London), who had a patent filed in Germany in 1883,% the further
development began in 1888 with a “light siren” patented by Ernest Mercadier for telegra-
phy purposes’ (similar to a pneumatic siren; a ray of light is intermittently disrupted by a
rotating disc). This established the principle for an instrument based on sound generared
by the action of light. Spielmann explicitly refers to these developments in a leafler.®

A further step, which led to the presentation of a functioning light-tone instrument
by Edwin Welte, but not untl 1936, was a patent filed by Richard Michel, a teacher from
Berlin, in 1925 “Tasteninstrument zur Erzengung von Musik auf elektrischem Wege”
(“Keyboard Instrument for the Production of Music Based on Electricity™)."! Michel's
apparatus featured rotating celluloid or glass discs, on which the sounds “from pieces
of music” were encoded on a medium “coated with a photographic layer.” Lamps and
selenium cells or rubidium-amalgam rtubes translated the recorded sounds into electrical
vibrations. It is not known if Spiclmann was familiar with this patent. It certainly was
featured in Zeitschrift fiir Instrumentenbau.

In 1927, two years after Michel, Spielmann applied for a patent for an almost iden-
tical design.'* Again, rotating discs acted as the media carrying photographically “regis-
rered” instrument sounds, “readout” by means of light bulbs and selenium cells. There
were twelve discs featuring seven “rracks” (concentric circles encoded with the sound
recordings), each thus creating a seven-octave instrument. The bulbs were switched on
by means of a special resistor thar could be adjusted by pressing a key for a soft attack.
Pressing down a pedal raised the voltage of the bulbs and thus the instrument’s sound
volume. The twelve celluloid discs were identical. In order to adjust the pitch to the
twelve semitones, transmission pulleys of different sizes and leather belts were used to
increase the discs' revolution speed.

A further patent," which Spielmann filed after his immigration to the United
States, describes additional sound filters. The apparatus’s ability—as announced on a
radio show—to reproduce “Fritz Kreisler’s violin or Enrico Caruso’s voice,” including
different pitches (Kreisler playing the double-bass or Caruso singing bass),”” was never
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ment held in the collection of the Vienna Museum of Techpol-
i-painted sound discs showing sinuslike curves and -
angle waves. A reconstruction of the dises for the exhibition Zauberbafte Klangmaschinen
i1 the Austrian city of Hainburg (2009) showed, however, that irregularities in the hand-
painted curves produce a rather wobbly sound, especially in higher pirches, thus making

it rather unsuitable for performing music (Figure 9.2).
letters, of June 9 and December 9, 1928, Spielmann invited Erich Wolfgang
1a) to take a look ar the Superpiano, after Kom-

accomplished: The instru
ogy comes with two sets of hane

In owo
Korngold (a composer living in Vienr
gold had “considered” presenting the instrument to the public at the Oesterreichische

Kuleurbund. Enclosed with one of his lerters, Spielmann sent an article by music critic

Robert Konta'” describing a demonstration of the instrument to a small circle ::Fpm.
15 in Vienna, in which the erine enthuses about the instrument hav

fessional musiciar
e Bach, Wagner, and Scarlatti in a new way he had never

ing allowed him to experienc
expcrien:;e[i before. He |_‘rrEdii:lﬂ a “eriumphant success’ for the Superpiano “around the
globe.™"* Korngold indeed presented the instrument in a public concert held on January
9, 1929, at the festival hall of the Kulturbund in Palais Erzherzog Wilhelm in Vienna's

city center (Figure 9.3). The music presented included a piece by Korngold himself,
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FIGURE ©.2
The § iang’ ;
uperpianc’s sound discs at the Vienna Museum of Technology. Courtesy of Peter Donhauser
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FIGURE 9.3
Korngeld at the Superpiano during the presentation of the instrument at the Kulturbund. Courtesy of the
Vienna Museum of Tech nology.

Liebesbriefchen.” Contemporary press reports praised the instrument’s “inconceivable”
possibilities.™

A day after the performance, music critic Josef Reitler (an assistant of Korngold's
father, Julius, at Newe Freie Presse, who was usually in charge of reviewing the perfor-
mances of his son) wrote thar while the instrument might well open up new possibilities
that a piano could never offer, it was, however, unfinished, and claims so far made clearly
belonged to the realm of fantasy.” A month later, a sound film of the Superpiano was
shot in Spielmann’s apartment on February 7, 1929.%

An article in Newe Freie Presse infers a link between the Superpiano and Thirring’s sele-
nium experiments. Following a brief historical overview, the report refers to Spiclmann's
“selenium piano,” but the main focus is on the transmission of veice by light, starting with
Alexander Graham Bell's experiments of 1880. The article describes one of Thirring’s dem-
onstration sessions, which included the wireless transmission of a piece of music by means
of a ray of light.” Earlier, on February 14, 1929, Spielmann had presented his instrument
(Figure 9.4) on a Vienna radio (RAVAG) program as part of a series of lectures on “when
light speaks, when light makes music.” While the first lecture had Hans Thirring talking
about “optical telephony,” including demonstrations, Spielmann used the second ta hail
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FIGURE ©.4
The Superpiano at the Vienna Museum of Technology. Courtesy of the Vienna Museum of Technology

his invention as combining the advantages of the organ, the harmonium, and the piano.”
Radiowelt magazine went even further in its expectations: “That way, we could have Bat-
tistini perform a piece of music composed after his death by photographing a single tone
from a Bartistini record for the instrument and recording it onto the dises.”

Subsequently, little more was heard about the Superpiano. The last reference to be
found announces a radio program for two Superpianos scheduled for April 8, 1933*
presumably including Georg Jokl's”” "Elegie fiir 2 Super-Pianos.” In 1939, Spielmann
lefe Austria for London, to board the Veendam in Southampton on May 6. On August
22, 1944, he applied for U.S. citizenship in New York.” His date of death is unknown.
The instrument itself was sold to the Vienna Museum of Technology by piano makeer
Julius Hofmann in 1947,

Further references, whose m—igin 15 based on a tlifl!irt::-](]i!]g, mention Thirriﬂ.g in con-

25

nection with an optical-sound instrument, Meyer-Eppler describes Spielmann’s Super-
piano™ but goes on to say: “Thiring’s [séc] piano is of very similar design,” referring to
two articles in specialist journals.”’ The author of these articles, Oskar Vierling (who in
Berlin in the 1930s was intensively concerned with electronic instruments) does mention

the Superpiano, but the article is much more clear-cur about Thirring ®* He compares
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Thirring’s construction to one of Emile Hugonior's experimental instruments:” “Thiring
[sic], on the other hand, built a fully playable version of his Superpiano. Like Cahill, he
used 12 discs, each with 7 circles of holes . . . Each row of holes had 7 photo cells and
7 small lamps artached to it.” The comparison with Cahill is inappropriate, as Cahill
never built an optical-sound instrument. The reference he quotes™ is based on an article
in the Austrian magazine Radiowelt reporting on a talk given by Thirring about optical
sound transmission. Since Thirring was experimenting with selenium cells at the time®
and was much better known among experts than Spielmann, the instrument was initially
artributed to the university professor.

A design directly comparable to the Superpiano is the Variophone, built by the Rus-
sian Evgeny Sholpo in 1931.% Sound samples on cardboard dises rotated in a ray of light
in order to produce audio-frequency vibrations in a photocell (Figure 9.5). Like many
creations by Russian inventors, this instrument is virtually unknown in the Western
world. Andrey Smirnov of the Theremin Centre in Moscow offers an explanation: “As a
result, in Soviet Russia by the late 19305, work in this domain effectively came to a halr.

FIGURE 9.5 )
Sholpo inserts an optical disc into his Variophone. Courtesy of Andrei Smimov.

. ]
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¢ documents related to Graphical Sound were never published ar all
similar to *Samizdat’ (self-published forbidden

Almost no information about existing

The most importan
and were circulating in manuseripr form,

literature) from the 1960s through the 1980s.

concepts and inventions was translated and published in any foreign language.””

Magneton

In the aftermath of the Great Depression, and as a consequence of changing leisure
activities thanks to the diffusion process of new entertainment media such as film and
radio in the late 1920s, the musical instrument industry, and especially the piano manu-
facturing industry, faced serious financial trouble. It is thus little surprising that the sec-
tor was looking for new products and markets. Examples include the Neo-Bechstein
piano, the Férster Elektrochord, and the Welte Lichttonorgel. In Austria, the renowned
piano maker Rudolf Stelzhammer decided to try his luck with electronic organs. As the
company lacked the necessary know-how, Stelzhammer acquired a patent held by Wil-
helm Lenk, an engineer from Linz and assistant at the Phonetics Department of Vienna
University.™ Lenk’s design featured toothed anchor discs rotating at different speeds {cor-
responding to equal temperament tuning) in front of coils in order to generate an audio-
frequency alternating current by means of changes in the magnetic flow.”® This ultimately
goes back to the invention of Thaddeus Cahill.** As so often, Lenk's idea was not the
only one of its kind: six months before him Oskar Vierling patented a similar design,
and further patents can be found in Europe and the United States. Laurens Hammonds
design was patented four years after Lenk’s.

It is a long way, however, from the initial idea to a playable instrument. In 1930,
Stelzhammer commissioned a man named Max Pichl to carry out the design and con-
struction of the first Magneton. A special department was formed by Stelzhammer for
the project,” and a press event was arranged to demonstrate an experimental model.™
Three years later, however, Stelzhammer and Pichl had come to blows and u]tinmte!‘}'
broke off their collaboration: Stelzhammer accused Pichl of faulty designs, of announc-
ing excessive prices for the instrument and, ultimately, of not accomplishing the con-
struction of a saleable inscrument.

At that stage, Ernst Werndl appeared on the scene. The nephew of the eminent Steyr/
Upper Austria industrialist Josef Werndl, he had failed to make a career for himself in his
uncle’s company or anywhere else. After three years of studying electrical and mechanical
engineering in Vienna, Ernst Werndl left for America, where he briefly worked in Edi-
sons laboratory. Back in Vienna, he went back to the university to read physics for some
time, before taking off again and moving from one city to another almost annually for
some years. In 1932 he finally returned to Vienna, where he lived in dire straits. He even
had to put his furniture in storage with Stelzhammer for a while and live on the factory
gmfmds‘ Pressured by his wife, on July 15, 1933, he sold his patent for a “contact appara-
tus” to Stelzhammer, who had already acquired Lenk’s patent. In 1935 Werndl managed
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to stop Pichl from taking out a patent for a driving unit for the Magneton, claiming the
sound absorption system it described to be his own idea (Figure 9.6).

Werndl's diaries provide detailed information on the instrument’s further devel-
opment. The first reference to the Magneton can be found in an entry dating back
to November 19, 1932: a vibrato by means of an excentric within the driving unit of
the tooth wheels and an optical indicator for adjusting the timbre. On November 20,
1932, he finalized his concept for a contacr apparatus for the Magneton, and he filed
a patent five days later." He was pondering a “pure-tone funcrion” and, in connection
with it, a simple tuning device as well as the possibility of third-tones. In February
1933 Werndl was still pleased with the Magneton's Principal (name of a pipe organ
stop) sound, but he writes on November 4, 1933: “Magneton works; am still not
content with it”; and on November 6, “mixtures essential” (in any case, these are not
part of the extant instrument). Numerous additional ideas followed, including, for
instance, separate amplifiers for each partial. One entry in particular might be useful
for reconstructing the instrument’s register function: “multiplying” register switches
{each increasing the amplification factor’s exponent by one).” From time to time,
Werndl returns to an older idea, the Oprophon (with twelve endless tapes of sound

FIGURE 9.8
The Magneton's sound discs. Courtesy of Peter Donhauser,
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e Magneton and, as an alternarive, suggests

partcrns},'“‘ but he keeps coming back 1o th
endless tracks provide the required

an instrument fitted with pwelve records whose

octaves and register timbres. In Werndl's view, the Stelzhammer Magneton might be

perfect as a church organ complementing the major pipe organ, as a stage or radio

organ, or as 4 practice organ for use at home (Figure 9.7).

When the construction of the instrument had dragged on to its completion, Stel-
hammer began to look for marketing opportunities. Ilans for a new church building in
Vienna, the “Dr. Ignaz Seipel Memorial Church,” designed by the prominent Austrian
architect Clemens Holzmeister (one of his famous buildings is the Great Hall of the 5alz-
burg Festival) in 1933, seemed a promising opportunity.”’

Werndl's proposals for the organ were ambitious: twe consoles (one in the gallery,
one within the church’s main hall) were to be used to play both a pipe organ and the
Magneton. The project was prestigious as it was initiated by Hildegard Burjan, the
cofounder, with Ignaz Seipel, of the charitable religious congregation of Caritas Socia-
lis and a Christian-Social Party member of the Austrian parliament in Vienna. After 3

FIGURE &, 7
The completed Magneton. Courtesy of the Vienna Museum of Technalogy.
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digappuirlltmg presr.'ntatin_n of the Magneton on the radio, however, which Stelzhammer
once again blfarnecl on l’lch'._thc contract fell through. Obraining additional expert
recommendations was impossible: the head organist of St. Stephen’s Cathedral in Vienna
was bound to another organ manufacrurer, Marcel Kaufmann;: Prof. Karl Walter, head
of the Department of Church Music at the Vienna Academy of Music, was generally
opposed to any music based on the electrical generation of sound. In 1937, the church
finally acquired a Kaufmann pipe organ,*

The last public performance of the Magneton in Austria rook place at the Vienna
Urania on December 4, 1934, in an evening event titled “New liturgical music per-
formed on a modern instrument.” This “promising beginning” was followed by another
short-lived period of success, but eventually work on the instrument was abandoned.

In 1935 Stelzhammer took part in the eleventh International Exhibition of Inven-
tions’' in London, where the Magneton outdid five hundred competitors to win first
prize.”* For his achievement, Stelzhammer was (as his nephew, Hugo Stelzhammer,
recalled in a conversation with me) awarded the title of professor. According to a news
comment,” architect Clemens Holzmeister had praised the instrument as a way to resolve
acoustic problems in church buildings. After this London success it was claimed thar the
Magneton was suitable even for St. Paul’s Cathedral, and thar ourt in the open, it was
effective over a distance of 1,500 meters. It could be successfully played in Hyde Park.

Werndl himself continued taking notes of ideas for the Magneton until 1935,
including an improved driving unit® and modified sound discs. By that time he had
apparently left Stelzhammer’s, as the same year he had a certain Manfred Zeilinger to file
three patents for the improved sound discs in Salzburg.* None of these designs, however,
were ever realized. Werndl only heard about the Magneton's London success through one
of his uncle’s lerters.

In 1973, the Vienna Museum of Technology acquired the instrument from Kla-
vierhaus Hugo Stelzhammer. A few months later, however, it was so fundamentally
altered during attempts to repair it (among other components, the contact apparatus
was removed) that a successful reconstruction of the instrument is unlikely I:Figun': 9.8).

Variacord

Werndl's contributions ro instrument building in Vienna also include the Variacord,
designed by electrical engineer Robert Pollak-Rudin,™ who worked in electroacoustics
for some time, in particular in the production of sound records™ (he briefly had his own
record label, Tilophan). He ran several recording studios in Vienna, [nnsbruck, Graz, Linz,
and Salzburg and produced recordings for amateur musicians. He organized public per-
formances to marker his technology® He also produced “minus one” records.” Pollak-
Rudin was also interested in electronic musical instruments and received several patents
for his designs. Werndl first mentions being in contact with him on February 21, 1935,
and they filed their first joint patent in 1936 for an instrument based on optical sound.
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FIGURE 9.8
Werndl's contact apparatus for the Magneton, Courtesy of Peter Donhauser.

The mechanism differed from Pollak-Rudin’s other designs insofar as it fearured a rotating
diaphragm and fixed sound waves rather than the other way around, as was usual at the
time. No prototype seems to have been built, as Werndl's (very detailed) diaries make no
reference to it.

That was not the case with the following patent:* an electromagnetic string instru-
ment called the Variacord. An electric impulse from a capacitor discharge, run through
a magnet, was to briefly excite the string, in a similar way 1o a piano hammer. Different
magnet positions were to allow for different timbres. To vary the dynamics, the capaci-
tor’s charging voltage was adjusted (Figure 9.9). Incorporating the contact apparatus
Werndl had developed for the Magneton allowed for various coupling possibilities, such
octave and suboctave couplers.*

A prototype of the instrument described in the patent was actually buile and pre-
sented at the Grosse Ehrbar-Saal in Vienna,™ which Pollak-Rudin had rented for the
occasion™ on October 26, 1937. Two newspapers® mention (but do not judge) the
performance (Figure 9.10); and, according to Werndl's diaries, ir was, at any rate, not a
failure.% Pollak-Rudin’s son thinks he remembers excellent reviews. ™
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FIGURE 9.9
The open Variacord. The amplifier (top left); the contact apparatus (rop right); the strings (underneath).
Source; Radio Amateur, July 14, 1937.

Although the pianist Rudolf Serkin would have nothing to do with the instrument,
other young musicians, including Renée Giirtner, orchestra conductor Heinrich Krips,”
H. Vogel, and Jakob Gimpel played it in public.™ The instrument was said to be perfectly
suited to solo performances as well as to jazz music and symphonic orchestras. Interest-
ingly, some Tilophan recordings were actually dedicated to jazz,”" which Pollak-Rudin
apparently had an interest in.

When the Variacord’s inventor was forced to leave Austria in 1939, and Werndl
went first to Telefunken in Berlin in 1938 and then to join Vierling in Ebermannstadc™
in 1943, all wenr quier about the instrument. After the end of the war, Werndl tried
to resume his experiments with electronic instruments with a company in $a|zburg, i.'l‘l.l[
the workshop burned down. Werndl's attempts to obtain a professorship for electrul.-nmc
music in Salzburg also failed. The Variacord was last heard of in a radio lecture given
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FIGURE ©. 1O
Werndl playing the Variacord, Pollak-Rudin standing behind him, Source:

Klaines Violksblatt, November 2, 1937

by Werndl, broadcast by Rot-Weiss-Rot radio on December 4, 1946. The program also
included samples from a record of Variacord music,™ Unfortunately, both the record and
the instrument are missing. The instrument is nevertheless relatively well known, as it
was described in a dissertation submitted to Humboldt-Universitic Berlin in 19527 and
is also referred to in Ferdinand Scheminzky's Die Welt des Schalls from 1943.7

Chromatophon

The synaesthetic” experiments to translate music into visual imagery popular during
the 19205 and 1930s also include a little-known venture undertaken by the Baltic pia-
nist Baron Anatol Vietinghoff-Scheel™ in collaboration with Josef Kanzler, a blind piano
maker from Graz, and several electrical engincers. The entire project, from construction
to puhlic demonstration, was financed by Kanzler, almaost ruining him.™ Kanzler had an
Ehrbar concert grand piano adapted and fitted with a series of switches for colored lights
and projectors. The instrument was named the (j]lt-ﬂln.amF,[mlj (Figure 9.11).
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FIGURE 2. | |
The adapted Ehrbar grand on stage at the Grosse Saal of the Musikversin in Vienna. Reproduced with
permission from private cwner,

The stage background was fitted with an art deco backdrop of sorts (Kiinstlerische
Raumgestaltung) designed by painter Franz Koeck and incorporating a multitude of col-
ored lights controlled by the switches on the Chromatophon piano. The backdrop ("a
weightless composition of cylinders, prisms and cones™)™ measured as much as ten meters
in width, seven meters in height, and four meters in depth. Anarol Vieringhoff-5cheel
had devised a system in which each tone was associated with a clearly defined color:

C bluish white

Csharp = D flar  dark purple, with a tendency roward blue for C sharp and red for
D Hat

D indigo

E flar light blue

E grﬂ:f.'ﬂ

F red

F sharp = GG flar mix of red, blue, and brown, with brown as the dominant color
and a tendency toward blue for F sharp and red for G flat

G black, brightened to grey in lit conditions

~———Q
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A flat = G sharp  lilac, with G sharp producing bluish tint

A blue
B far orange
B olive

A complex system controlled the lights; each of the Chromatophon’s keys was con-
nected to one of seventy-two small spotlights, their brightness adjusted by a foot-con-
erolled resistor underneath the instrument. The sustain pedal kept the lights aglow after
the key was released. Toward the fronr of the stage, another set of lights, covered by a
plate of milk glass, faced the audience. A third set (ground-level lighting) was available
to visualize the most important keys, controlled by twenty-four pedals underncath the
piano and dimmed with the help of a roller (Figure 9.12). Each “piece of sound ar”
was assigned to its own décor, some featuring bizarre shapes or veils. An in-built film
projector was used to project ephemeral shapes and colors onto the scenario, illustrating
impressionist pieces of piano music. A third roller controlled its luminosity. Altogether,
it had a respectable power consumption of 25 kW.®'

The apparatus had its public debut on December 7, 1929, ar the Industrichalle in
Graz (Styria). It was a great success,” despite Kanzlers considerable financial losses. In
August that year, the first “visual music” experiments had been conducted at the Graz

FIGURE ©.1 2
The Chromatophon stage. Reproduced with permission from private owner,
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Opera House. A public performance was originally planned for November 29, 1929, at the
Grosse Saal of Viennas Konzerthaus, but it was cancelled the week before and moved to

the Grosse Saal of Musikvercin in Vienna on December 12, 1929, In contrast to the Graz

performance, the reviews it got here were lukewarm to disastrous. Robert Konta (appar-
ently blissfully unaware of the phenomenon of synaesthesia) scathingly commented that
any boxer receiving a blow to the head was likely to see colors as well. The effect the music
might have on overly sensitive (perhaps even pathologically nervous) people may well be
similar to a punch in boxing, “literally leaving a lasting impression.” His rejection of perfor-
mances like this, he claimed, was nor as much backward as farsighted ® Kleine Volkszeitung
put it even more bluntly: “As these days anyone seems ro be free to do whatever they want
on German stages, we too now find stages draped in sheets of all sorts, of which those in
dark hues—the colour of mourning—make the most sense.,” The article went on o
maineain that it was impossible to make our a connection berween the music and col-
ors; Vietinghoff-Scheel would be better off sticking to playing the piano (Figure 9.13).
Rather than musical brilliance, this was little more than technical shenanigans. “After
the first couple of pieces, all had vanished. Not before a trip to the cloakroom, that is."®
Orther critics were more dispassionate but at best noncommireal.

At the second Colour-Music Congress hosted by Hamburg University in 1930,
Vietinghoft-Scheel gave a lecture on the Chromatophon® burt lacked the funds for a

FIGURE .13
Anatol Vietinghoff-Scheel in a
newspaper clipping. Source: Neues
Wiener Abendblatt, December 21,
1929,
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demonstration. He died three years later, without further promotion of his arrangement,

The altered Ehrbar grand is missing, considered lost.
Incidentally, the Czech sculpror, Zdenék Petinek, was experimenting with the visual

ceanslation of music into colors at the time (Figure 9.14). He also presented a paper at
the Hamburg Congress.*” The Berliner Tageblatt und Handelszeitung newspaper reported
on it in its issue of June 15, 1930, also with some skepticism: “This may well lead to lictle
more than new gimmicks for illuminared advertising. But it is also possible that it opens

up entirely new paths of artistic expression.”™

Heliophon

The Heliophon's origins go back to a design devised in Frankfurt in the late 1920s. Itis
mentioned here for the sake of completeness, as it was in use in Austria after the end of

the Second World War,

FIGURE ©.1 4
Petdnek's apparatus for
color music, set up at
the Edison transformer
station in Prague. Source:
Georg Anschiitz, farbe-
Ton-Farschung (volume 3,
Hamburg, 1931)
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Inspi_m% by Lev Termen's Aetherphone, which was first presented in Germany ar that
time, a pianist from Frankfurt, Bruno Helberger, and physicist Peter Lertes, collaborared
in the development of their own electronic instrument called the Hellertion, which fea-
wred a series of fingerboard strips.™ The design of the fingerboards, which allowed for
continuous glides between pitches, not only resembles the manual of Trautwein's Trau-
tonium but also anticipated the ribbon controllers of electronic musical instruments of
later decades. Although no efforr was spared, and the partniers even had contracts with
Telefunken to start commercial production, the project fell through.*

To help establish his instrument, Helberger went as far as chumming up to the Nazi
regime and contributing to National Socialist Party events. Apparently, though, toward
the end of the war, Helberger decided to leave Germany and went to stay with rela-
tives in Carinthia, Austria, where he had also been registered as a resident since 1939,
During this period he modified the Hellertion, incorporating a keyboard and renaming
the instrument Heliophon. He built two different-sized prototypes. In September 1947,
composer Joseph Marx went to Carinthia to view the instrument. He was especially
taken with the possibility of playing two timbres on a single manual.”! This was achieved
by means of a variable split point (Figure 9.15).

Helberger took part in several public engagements, including performances ar the
Volkstheater and the Burgtheater in Vienna, the Vienna State Opera, as well as several
radio shows after 1945 and in the 1950s. He collaborated with composer Paul Angerer
and contributed to early TV films. His last instrument was acquired by his brother-in-
law before Helberger's death in 1961. On the initiative of a student of Helberger's son,
Heinz-Peter, the instrument was moved from Klosterneuburg to Berlin for the exhibition
Auf der Suche nach dem newen Klang in 1980. It was subsequently donated to the Berlin
Museum of Musical Instruments, where it is currently in storage.

Outlook

What all these instruments had in common was that they required a musician or "inter-
preter”; that is, someone to play or “operate” them. The new electronic sound was
fmquem]}r used to interpret classical music or provide conventional musical enter-
tainment (the latter continuing ro rhis day). Only in France and Russia did electronic
instruments INspire coMposers to create new pieces; Paul Hindemith's interest ultimately
waned after he left Nazi Germany (whose idea of culture would have disallowed experi-
mental music anyway).

The coming to power of National Socialism affected the development of electronic
music in Germany and Austria in different ways. In Germany there was some political
interest in the development of electronic musical instruments, even though the National
Socialists opposed contemporary music. In Austria the new political situation had the
effect that two Jewish people deeply involved in the technology (Spielmann and Il’ullak—
Rudin} emigrated (Stelzhammer’s experiments had failed betore Austria’s occupation by

. - J
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FIGURE &. | 5
The smaller Heliephon meodel, which Joseph Marx viewed. Source; Osterreichische

Musikzeitschrift 1947, Heft 11/12.
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the Nazis in 1938). As in Germany, the Second World War put a definitive end to indi-
vidual development of such instruments in Austria. The electronic instruments in use
after the end of the war were imports, mainly from the United States, Great Britain, and
later on from Germany.

After the end of the war, an entirely new approach to electronic music emerged. Not
just memories of the futurists’ “noise music™ of the 1920s; bur also the new possibilities
of electronic sound production (hitherto not sufficiently used) gave rise to an entirely
new experimental music scene. The ground for such developments was prepared by new
electronic studios, such as those in {:olognc, Munich, and East Berlin. These prm‘fuct‘d
entirely novel forms of music: generators, tape recorders, and records now were the sources
of sound. Music no longer required a musician in the conventional sense of the word.
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No similar institutions were available in Austria, so the development of electronic
music proceeded very slowly. Here, it was at music universities that experimental instru-
ments were developed over the next thirty years, such as the Akaphon (1963), the AKA
2000 (1975-1985) in Vienna, and the Hoenig Synthesizer (since 1965) in Graz. These
instruments are now on display at the Vienna Museum of Technology in a permanent
exhibition devoted to synthesizers,

Globalized music production, the ready availability of a vast range of synthesizers
and the rise of computer and music software in electronic music production notwith-
standing, we should not forget that the roots of these developments go back more than a
hundred years and are based on simple principles of electrical engineering,
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¥ N 1974, immersed in London’s emergent improvised music and sound art scenes, [

! edited a small book titled New/Rediscovered Musical Tnstruments.' An anthology doc-
i umenting experiments in designing and building new audio technology by Hugh
Davies, Max Eastley, Paul Burwell, Evan Parker, Paul Lytton, and me, the book’s genesis
lay in a number of different sources. These reflected both my obsessions of the time and
the prevailing discourse developing around the limitations of both conventional instru-
ments and new electronic technology. Much of this discourse has been forgotten, but
it may be worthwhile to exhume its central tenets to trace connections berween experi-
ments in live electronic music, improvisation, and a parallel growth of interest in ethno-
musicology and organology (the analytical and descriptive study of musical instruments)
in the 1970s,

In Britain, the majority of 1960s improvisers had roots in modern jazz and more spe-
ifically, the free jazz of Ornette Coleman, John Coltrane, Cecil Taylor, and Albert Ayler.
There were exceptions—Cornelius Cardew was a composer, Hugh Davies was classically
trained and already an authority on international electronic music, Derek Bailey had
played in dance bands and accompanied entertainers of all kinds—but John Stevens,
Trevor Wars, Kenny Wheeler, Evan Parker, Paul Lytton, Jeff Clyne, Paul Rutherford,
Keith Rowe, Lou Gare, Maggie Nicols, Eddie Prévost, Tony Oxley, and Lol Coxhill were
all versed in jazz language, and to some degree they conceprualized their improvised
music practice as both a development from and break with the predominantly African
American jazz tradition.

During this period, between 1965 and the early 1970s, the rhythmic pulse ““fl har-
monic framework of jazz diminished in importance for such players. For some of them
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which is one of the reasons why the music came to be known

it was discarded entirely, i . ;
there were connections with libertarian social trends,

as free improvisation. Inevirably,
collectivist political ideas, and utopias of personal freedom, though they were less strong

than in certain strands of rock, soul, folk, and even the avant-garde of composition.
The deeper motivation of improvisation was driven by possibilities of liberation from
structures and rules that were seen to be exhausted and excessively restrictive. Improvis-
ers began to think of their music as textural, or asa nonvolitional (in the sense of giving
the impression of stasis) interplay between the participants in a group. The collective
sound was more important than hierarchies or displays of virtuosity (though virtuosity
remained central to musical identity for the first generation of musicians, and some who
followed) and so the technology used in this context was less dependent on established
standards of uniformity; reliability, and flexibility expected from conventional musical
instruments. Any artifact that could make a sound, transform sound, or resonate another
sound could be incorporated into this relatively open framework.

There were precedents for this openness. The use of so-called exotic instruments in
rock and jazz, whether the sitars and rabla of The Beatles and Miles Davis or the sho-
far, argol, and sarewa of Yusef Lateef, was a logical outcome of growing curiosity about
other musical systems. The questions of whether listening itself was entrained by ortho-
doxies of Equal Temperament runing, or whether existing musical instruments such as
the piano or drum kit were machines engincered to generare particular musical forms,
seemed at the heart of a problem: how could music making struggle free from its existing
boundaries, its hierarchies, the constraints of its contexts, its spaces, and even the more
conservative expectations of its audiences?

One pragmatic response to this interrogation of musical process was to amplify
objects. Hugh Davies was one of the pioneers of this approach. After completing his
degree in Oxford, Davies moved to Cologne to become an assistant to Karlheinz Srock-
hausen. In 1964, he performed in the ensemble that recorded Stockhausen’s Mikrophonze
I, a piece in which the surface activation of a large tam-tam is amplified with contact
microphones. Stockhausen referred to this technique, developed for him by technician
Jaap Spek, as a form of probing, “as a doctor auscultates a body with his stethoscope.™
Informed by this experience and advised by Spek, Davies returned to England and devel-
oped his own low-tech, often humorous version of auscultation.

Although his inventions became visual arcifaces, shown for Example in the exhibition
New and Rediscovered Musical Instrwments (curared by Davies ar the Scortish National
Gallery of Modern Art, Edinburgh, 1975-1976) the instrument could also be perceived
as an invisible, or immaterial, flow of information between object, performer, ampli-
fication device, and loudspeaker. This is not so different from Brian Eno’s idea that
the instrument was the recording studio and the score was the operational diagram of
whichever system was used to produce the music. Many of the materials used by Davies
as the basis of his live setup might ostensibly appear mundane as objects and inert as
sound sources—an ordinary kitchen egg slicer (Figure 10.1), for example, or stretched




FIGURE 10,1

An ordinary kitchen egg slicer, once amplified and played by Davies, was transformed into a percussion
instrument of great potential, From the Hugh Davies Collection at the Science Museum. Courtesy of the
Science Museum (Inv: 2007-133). Images available from the Science & Society Picture Library.
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springs—but once amplified and played by Davies, often with tools also taken from the

bathroom cabinet, kitchen, and toolshed, they were transformed into percussion instru-
ments of great potential.

Set in motion by early
Ray, and Kurt Schwitters, the reenchantment of everyday objects formed an important

part of the aesthetics and methodology of new instrument inventors. Surrealist objecrs
such as Marcel Duchamp’s With Hidden Noise (1936), or Oscar Dominguez's Never
(1937), proposed an unheard music, ferishistic, secret and silent perhaps, bur also
liberating in the sense that they enter existence as artifacts through which imaginary
music, the music of dreams, might be produced. Sound is occluded, reduced to noth-
ing, yet amplified as an expression of the mythically resonant object. In the case of
the Duchamp, a small object unknown to the artist was placed within a ball of twine
encased between two plates of brass. Duchamp said, "It was a sort af secret and it
makes 2 noise . . . Listen to it. | will never know whether it is a diamond or a coin.™
As for Never, Dominguez assembled this “assisted ready-made” from a gramophone
and a pair of mannequin legs. The female legs protrude, high-heeled shoes ourward,
from the bell of a Vicrrola horn; the other end of the horn is fashioned into a female
hand which hovers over a breast-shaped rurntable.” Like the body itself, or caves, pits.
and dwellings, instruments are chambers, dark depths, entrances, and openings, sites
of concealment and crucibles of origination.

Pablo Picasso’s fascination with stringed instruments—the guitar, mandolin, and
violin—as subjects for painting, sculpture, and assemblage might be considered as a
premonition of the deconstruction of auditory artifacts. Picasso is said to have disliked
music, so the question might be asked, why was he so interested in musical instruments?
Perhaps this could be answered with the concept of space embodied within musical arti-
facts. One of the most economical ways of representing a contained space is to paint an
acoustic guitar, itself a small, hidden room with a single entry point thar allows sound o
escape and project from the space within which the sound circulares and grows resonant
and rich in overtones. The guitar or violin becomes, in a sense, a machine through which
this interior space can be turned inside out and exist in many simultaneous versions of
itself. This is indeed what happens when music takes place. The spectators watch an
instrument and its activation, as if the instrument itself were the music, and yet the music
is moving through and out of the instrument, joining itself to each individual listener
and fusing them, along with all of the musicians, into the conglomerate thar we term an

twentieth-century artists such as Marcel Duchamp, Man

audience. Music is an irruption, a cutting and filling, a dispersal and an absence. Picasso’s
Guitar, a construction of canvas, wood, rope, nails, and tacks on a painted panel, from
spring 1926, confronts this invasive violence of music with its own violence: a menac-
ing sound hole torn out of sacking, the nails protruding points out, and then a second
image more like the soft imprint of the thought of a guitar, pressed into sand, though
the tension of the guitar strap suggests a drawn bowstring, as if sound is an arrow that

penetrates the heart,
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Once the instrument was disassembled, turned inside out or mixed with other mate-
rials, then the normal functionality and cconomy of an instrument—its human scal
its versatility, the careful evolution of its specialization and the ease with which sound T;
produced by an able-bodied, practiced individual—could be discarded. This

: | transforma-
tion of the economy of the artifact would tnevitably disconnect

 ccon f the: : : the production of sound
from music in its familiar forms (impossible to play Liszt, as we are accustomed to hear

his music, on a pr:?a_rc‘d piano, or Vivaldi on a flure thar can only play one pitch and its
overtones), The activation of acoustic vibration requires resonance of some kind (in nor-
mal circumstances a chamber), but through amplification or by linking the object with
some external chamber or surface, inert materials could be made to sound,

A 3D phorograph, a length of elastic, or a coil of wire could be the starting point
for a musical artifact, In the case of Max Eastley’s Acolian Ground Harp,” perhaps best
described as a hypothetical or imagined instrument, the rext proposed that a hole would
be dug in the ground underneath a tree branch, then strings stretched from a crossbar
attached to the branch down to a board covering the hole. The intention of the instru-
ment, later refined and developed to grear sophistication and effectiveness by Eastley,
was a meeting point of nature and culture: wind would play across the strings to pro-
duce unearthly harmonies that were neither unadulterated meteorological or arboreal
sounds, nor the intellectual decisions and physical manipulation of a human performer.
Inscruments could also be wearable, as with Anna (now Annea) Lockwood’s Sound-Hat
of hanging shells and sticks,” the details of which were published in Henri Chopins QU
magazine in 1970, and my own Shell Hat (1973),” a self-enclosing voice disguiser of
shells and stones published as text and drawing in New/Rediscovered Musical Instruments
(Figure 10.2).

In the latter case, I was inspired by voice disguisers, by Australian Aboriginal Kur-
daitcha shoes—shoes of blood, hair, and emu feathers used in magical killing (Figure
10.3)—and the costume of the Yakut shaman, hung with metal representations of sacred
creatures that would act as familiars for the shaman in his journey to spirit regions—in
other words, specialist apparel with a magical rather than practical function. During the
Victoria & Albert Museum’s Body Box exhibition (1975), Shell Hat was “performed” as
avocal piece. Both the device and its performative aspect embodied my prioritization at
that time of the symbolic function of musical instruments. In unpublished notes written
as an addendum to Shell Har 1 wrote the following: “By inference / a gesture > defe-
tishization / acoustic technology / shell hat / musical instrument = muzzle / dog — weighs
heavily on wearer / impedes song + hearing of song / sight / feeling of air currents + rem-
perature changes on face + head / weight diverts concentration after a time—observers
become intimidared by creature [ becoming brave—rouching / ralking to { about it—
response identical to responses observed in zoo situations.” _

I had become fascinated by voice disguisers in 1971 to 1972, during research in
the BBC sound archives housed at Broadcasting House, London. Invired by BBC
Radio Three archive producer Madeau Stewart to create a program, I collaged rogether

. 00000000
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SHELL HAT
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FIGURE 10,2
David Toop's Shell Hat (1973), a self-enclosing voice disguiser of shells and stones,
drawing from New/Rediscovered Musical Instruments {1974). Courtesy of David Toop.

recordings of global musics and bioacoustic sounds. This was broadcast on BBC Radio
Three as Crossthreads in May 1972. Voice disguisers were particularly interesting because
of their transformartive effect on the human voice and the affect of this transformation
within ritual and ceremonial representations of supernatural forces and the extrahuman
world. Recordings of voice disguisers were relatively rare. An exception was Hugo Zemps
Masques Dan,® released on the Ocora label. Zemp studied the music of the Dan people
extensively. Made berween 1965 and 1967 in an area bounded by Ivory Coast, Guines,
and Liberia, his recordings documented those masks thar manifested a supernatural
being through auditory means. In his notes to the record, Zemp makes the important
point that many African masks could possess a dual function or be solely auditory:




New and Rediscovered Musical Instruments Rediscovered m zes

FIGURE 10,3

Australian Aboriginal Kurdaitcha shoes, inspiration for Shell Hat, Wellcome Collection, Seience Museum.
Courtesy of the Science Museurn (Inv: A266733). Images available from the Science & Society Picture
Librany.

The appearance of African masks, above all the face mask, is well-known all over
the world thanks to collections and books on African art; bur their voices are much
less familiar. The voice is, nevertheless, an essential part of the performance when
the mask appears. True, mute masks exist; but there are others which are exclusively

sound masks, i.e. they assume no visual Liisgujs,r:.“"

The mask ieself might produce a transformative effect on the wearer's voice and so
become the spirit, or in the case of Guéwova, "Mask with a big veice,” the voice of the
spirit was played by two bullroarers swu ng simultaneously. Combinarions of these voices
could be complex in their inclusion of differing modalities of mask. Three circumcision
masks were recorded by Zemp in Doualé in 1967: Wodoneugo, Baguédio, and Guéyo-
mlo. The first of these was produced by a man singing and speaking with a gurtural voice;
the second by a man's voice singing into a hidden mirliton (among the Dan this might be
2 hornbill bone closed at one end with a thin, vibrating reed); the third by twenty young
men rhythmically striking the ground with sticks as they sang in chorus. According to
Zemp, “The voice of this mask literally shakes the ground.”®
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One of the most important influences on the contributors to New/Rediscovered Musi-

cal Tnstruments came from such global musics and musical instruments, most of which
lay outside the mainstream of listening and commercial music production at that time.
Paul Burwell's 5 Vellum Studded Drums' were constructed from a mixture of industrial
and synthetic materials—each drum firted with two mirlitons made from rice-paper
membranes. Burwell had heard recordings of African musicians playing drums and xylo-
phones incorporating this principle and was excited by the way in which the sound of
struck wood or skin was enhanced by the buzzing sound of a membrane (often the fragile
casing of a spider’s egg sac). In our duo of the carly 1970s, Rain in the Face, there was a
conscious effort to modify the timbre of existing instruments and to blur the distinction
between acoustic and electronic masking. My own use of vintage distortion pedals for
electric guitar such as the Rush Pep Box and Burwell’s experimentation with acoustic
mirlitons were attempts to construct an ambiguous space in which the nature of an
instrument could transmigrate and become other than itself.

In her introduction to our book, Madeau Stewart wrote the following: “Where iso-
lated tribes used insects as buzzers artached to or trapped in some casually cut length of
local wood, so the new instrument makers—who are also composers—casually adapr
a clock spring or an ex-army shell case as a sound maker. (Incidentally, a society sur-
rounded by disposable or throwaway goods is not new.) Sometimes the wind is pressed
to perform, and often the abundant sources of electricity are channelled to contribute ro
the creation of a compasition. And audiences are mobile, free to chat and circulate as in
the earliest days of the Prom.”"

As Madeau Stewart was suggesting, the conditions that shaped the experience of
sound work were expanding on all fronts and so all aspects of working with sound or
experiencing sound were under interrogation. If our society had become so rigid and rou-
tine in its orthodoxies, then how could listening regain collective and individual inten-
sity, a feeling of purpose and decper meaning? Such questions, flawed as they might seem
at a distance of nearly forty years, are nevertheless an indication of why more remaote
musical cultures seemed to offer intriguing alternatives. The search for new sounds was
important in itself. Musicians had been searching for new sounds in all forms of music
during the latter half of the twentieth century, whether the pedal steel guirtar experi-
ments of country music, the extended rechniques of orchestral players and singers, the
electronic distortions of rock, the innovative use of drum machines and synthesizers in
soul and funk, or the overblowing of saxophones common to R&B and free jazz. “The
Heteroglottal Clarinet,” one of Evan Parker’s contributions to New/Rediscovered Musical
Instruments, was based on a modification of an illustration from K. G. Izikowitz's book,
Musical Instruments of the South American Indians (also a wonderful resource for my own
experiments in flute making). Parker fitted a grooved length of hardwood dowelling an
a thin strip of bamboo within a large bamboo tube; the bamboo strip acted as a reed,
with Parker’s modification consisting of fishing lead folded over the exposed end of this
reed. “Can be flicked rhythmically while playing to produce vibrato effect—like a musi-
cal bumble bee,” he wrote (Figure 10.4)."




FAGURE 10 a4
Wasp flute from New/Rediscovered Musical Instruments (1974). Here, enticed by jan, &

waisp produces a musical drone. “After a short performance on the flute, the well-fed wasp

is then carefully released.” Courtesy of David Toop.
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Many of the instruments invented by Parker and percussionist Paul Lytron could be
heard in the early years of their improvising duo, both live and on record, though over
rime they were set aside, as if the timbral innovations they uncovered had been absorbed

into more conventional tools—the soprano and tenor saxophone and the drum kic

Parker, in particular, was an avid listener to musics from South America, Tibet, Korea,

Greece, Africa and so on; his singular approach to multiphonics, for example, was
some degree influenced when he was a young man by hearing performances by Greek
and Indian musicians. The growth of interest in ethnomusicology during the 1960s was
a stimulus to all of us as musicians but at the same time the discipline was affected by a
growing feeling that remote musical cultures and their instruments could be living con-
tributions to new soundwork, rather than simply lost traditions and inert objects. Musi-
cians such as Richard Teitelbaum and Ivan Vandor, both members of the Rome-based
improvising group Musica Elettronica Viva, were equally comfortable within ethnomu-
sicology, electronic music, and improvisation.

Museum collections such as the Horniman Museum in London, the Pitr Rivers in
Oxford, and the Haags Gemeentemuseum in The Hague were particularly valued for
the opportunities they offered to see the arcane diversity of global musical instrument
technology at close quarters, though these institutions were not so liberal as the Berlin
Staatliche Museen under the direction of Dr. Artur Simon, where improvising musicians
were allowed to take musical instruments from their cases and play them in performance
(Evan Parker was, | believe, involved with this event in the 1970s).

For three of us whose work was published in New/Rediscovered Musical Instruments—
Max Eastley, Paul Burwell, and me—along with Steve Beresford (an improvising musi-
cian better known at that time for using toys in his repertoire)—the culmination of this
phase of instrument building came with Whirled Music, an improvised piece for whitl-
ing and spinning instruments. In 1977, Burwell concluded a performance at the Lon-
don Musicians Collective by violently whirling heavy Chinese cymbals in wide circles
and banging them on the floor. This produced spectacular Doppler effects along with 2
sense of clear and present danger. Max Eastley was inspired by the powerful visual and
acoustic effect of this whirling and suggested a performance created entirely by whirling
instruments. Although the initial discovery thar led Burwell to spin Chinese cymbals in
this way was the bullroarer, an eminently simple means to create the complex effect of
supernatural presence, other spinning instruments used by the group were connected
with more contemporary rituals. Large, wooden cog rattles were once used for air-raid
warnings during wartime and later spun by football fans to encourage their teams with
a burst of noise,

This returns us to the words of Hugo Zemp. who stressed that the auditory examples
of masks recorded among the Dan people were a nexus point of both human and extra-
human, as well as being a confluence of artifact and sound event. If one component of
this formulation is subtracted, then it could be argued thar the event as a whole ceases
to exist. With the bullroarer, all that remains is a slender strip of wood and a length
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of string, stripped of its unsertling sounds, irs threatening physicalicy and its symboli
power as an agent of cultural transformation. The same could be said of manymf 1::
instruments discussed in this chapter. The ostensibly disposable, humble aﬁifact: :;n tI.E
fied by Hugh Davies were not objects of conventional beauty. Despite this, or [-,mu: ;;
ir, the potentiality of this way of working has been hugely influential, w;n ini thié Bres-
ent era when out-of-the-box applications for digiral music composition are cxten.g?\rg[
available, easy to use, often free of charge, and capable of a high standard of pmduv.:tiﬂl::.r
values. Nicolas Collins's book, Handmade Flectronic Musie, and recent recordings such
as Seven Vignettes by Lee Patterson, with its improvised and edited sound pieces derived
from the sounds of burning marches, the discharge of butane gas from discarded cigarette
lighters, Andrews Liver Salts dissolving in water-filled wineglasses, burning hazelnuts,
and the contact microphone recordings of heating pipes continue a now solidly estab-
lished practice of transforming humble artifaces into a form of magic.
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Caritas Socialis, 242-43
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church instrument: Hammand organ as, 80-82,
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Clark, Melville, 53
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multicracking, ix, xiii-xiv, 142, 154n27;
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constant angular velocity (CAV), 36057
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cule stamus, Hammond organ’s, 87
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8, 35n36

Eisenberg, Evan, 143, 144, 145

electric condenser microphone, 154n26

electro aesthetic, 121

elecrronic keyboard, v

decrronic music revolution: ix—x, xi-xii, 44, 67,
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technology and, 1015, 704 sound synthesis
epenmentation for, 190, 191; *Talkie
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during, 71, 73
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Grosse Saal, Konzerthaus, Vienna, 249

Cirosse Saal, Musikverein, Vienna, 247, 249
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patent prior to, 240; marketing strategies,
71,73

Hammond case in the Unired Staces, 73-74,
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Hammond tone cabiner: B-40, 81; C-40, 77;
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International Exhibition of Inventions, London Kantalkte, 160, 163
(1935), 243 Kool D] Herc, 120
I the Court n:ftﬁr Crimson King, 115 Korg synthesizers, 100, 182n34
Invoarumori, 187 Komngold, Erich Wolfgang, 236-37, 237
ionic valve, 31 Kraft, James, 103
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jazz: free improvisation origins in, 259-60; Langevin EQ255A, 167 |
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Karlsen, Rolf, 84-85 Lioret, Henri, 36n60
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King Tibby in Fine Seyle, 168 125; new aesthetic arising from, 96-97, 124~
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17578, 176; performance, 170-79, 172,
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Motorala 6800-series microprocessor, 118
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Mechanical Landseape with Bird (2004) for Stroh instruments, phonographs, serinette,
and live singing canaries and Horatio Oratorio (2008), combining historic sound record-
ings with computer-generated music. He also has one of the largest private collections
of mechanically amplified, horned string instruments in existence. Aleks is the London
Science Museum’s sound artist-in-residence during 2012. In June 2012, he resurrected
the museum’s 1905 Auxetophone for a concert, combining it with a ten-piece ensemble,
pianola, and veice. Contact Aleksander Kolkowski at aleks@recording-angels.info.

Tellef Kvifte is full professor at the Department of Musicology at the University of Oslo.
His research interests span from Norwegian hardanger fiddle music via theory of rhythm
to theoretical organology and music technology, and he has published internationally
in all these areas. His most recent research concerns perspectives on the codevelopment
of music, music technology, notation, and conceprs of sounds. Kvifte occasionally also
appears on the professional World Music scene as a musician, and he performs tin whis-
tles, hardanger fiddles, saxophones, laptops, and a variety of other instruments with con-
fidence. He worked professionally as a television producer before taking up his academic
career, and he is still a noted record producer. Conract Tellef Kvifte at the Department
of Musicology, the Norwegian Collection of Folk Music, University of Oslo, PO. Box
1017, Blindern, 0315 Oslo, Narway, tellef kvifte@imv.uio.no.

Katy Price is lecturer in modern and contemporary literature at Queen Mary, U“i“'”j_qf
of London. Her first book, Loving Faster Than Light: Romance and Readers in Einsteins
Universe is published in 2012. She has written and performed text works for pcr:l:ﬂrmmf:e
with and without computers, including “Under the Yoke” (with Tom l—%all} at the Berlin
Supercollider Symposium, 2010, and “Bookmachine” at Kerde's Yard, Cambridge, 2010.
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Contact Dr. Price at katyprice.wordpress.com, School of English and Drama, Queen Mary,
Univessity of London, Mile End Road, London E1 4N5, UK, k.price@gmul.ac.uk.

Alison Rabinovici is enrolled in a PhD (musicology) program at the University of Mel-
bourne. Her recently completed master’s thesis, A History of Horned Strings: Organology
and Early Sound Recording 18991 945, gained her an APA scholarship, and also the pres-
tigious Helen Macpherson Smith Scholarship, an award made annually by the University
of Melbourne to an outstanding woman graduate in the humanities. During her master’s
candidature she was also awarded the Percy Jones Award for Musicology. Her interest in
the cannections between museum artifacts and historical musicology led to publications
in Context: Journal of Music Research (2005) and The University of Melbowrne Collections
Jorrnal (2008). Her interest in Stroh violins and horned strings generally is long-standing,
and her first publication, “Augustus Stroh’s Phonographic Violin. A Journey: Victorian
London, Australia, Transylvania,” was published in The Galpin Society Journal in 2005
Rabinavici’s interests include the areas of organology, nineteenth-century British and Aus-
tralian performance and reception, and the history of recorded sound. Contact Alison
Rabinovici at the University of Melbourne, Australia, alison_rabinovici@fastmail.fm.

David Toop is a musician, writer, and sound curator. His acclaimed books include Rap
Attack (1984), Ocean of Sound (1995), Haunted Weather (2004), and Sinister Resonance:
The Mediumship of the Listener (2010). His writing has also appeared in The Wire, Book-
forum, and the New York Times. His discography spans nearly four decades. His first
record, a collaboration with the sound sculpror Max Eastley ritled New and Rediscovered
Musical Instruments, was released in 1975 on Brian Eno’s Obscure label. He is a senior
research fellow at the London College of Communication and visiting professor at Leeds
College of Music. Contact David Toop at London College of Communication, david-
toop@blueyonder.co.uk.

Frode Weium is a curator at the Norwegian Museum of Science and Technology in Oslo
and PhD candidate ar the Department of History and Classical Studies, Norwegian Uni-
versity of Science and Technology (NTNU) in Trondheim. His permanent exhibitions
include A Sound Mind in a Sound Body (2003), Music Machines (2009), and Instrument:
Stortes of Science (2011). He has also contribured to temporary exhibitions on music and
acoustics. He was editor of the museum book series Valund from 2000 to 2003. Over the
last few years, he has written several articles on music technology, focusing on the his
tory of early electronic musical inscruments (such as the Theremin, the Ondes Martenot,
and the Trautonium) and investigating broader questions abour the relationship between
technology and culture. His PhD project concerns the introduction and reception of
electronic musical instruments in Norway. In 2007 he organized the twelfth Artefacrs
meeting in Oslo, Contact Frode Weium at the Norwegian Museum of Science and Tech-
Imlug}r, Kjelsdsveien 143, 0491 Oslo, Norway, frode weinm@rekniskmuseum.no.
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§ean Williams is a Leverhulme Trust Research Fellow at the University of Edinburgh.
He is an active performer, using live electronics as the founding member of Intuitive
Music Edinburgh and the Monosynth Orchestra, playing original compositions,
isting pieces by Stockhausen, Wolff, Subotnik, Ono, and others.
directly connected with his research into the technical aspects
and builds electronic instruments for performance

\mprovisations, and ex
His performance practice is
of carly electronic music. He designs
andalso enjoys playing records whenever and wherever the opportunity arises—at home,
in performance, iny seminars, in the Nevada desert—and has produced and presented a
weekly radio show called Viice on Record for Resonance FM. His sound art pieces include
insallatons for Lyrebird at the Threshold art space (Perth, 2007), Dialogues Festival
(Edinburgh, 2009), University of Abertay (Dundee, 2010), and ZKM (Karlsruhe, 2011).
Contact Sean Williams at University of Edinburgh, Reid School of Music, 12 Micolson
Square, Edinburgh, EH8 9DF, UK, sean@sblw.net.




