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gong ageng After successfully completing this unit, the student will

indie understand that:
synthesizer
overdubbing 1. Technology extends human capabilities. Musical

soundscape technologies include instrument making, sound
cassette culture amplification, sound reproduction, and electronic
sampler manipulations of sound.

2. Technological applications in music have important
cultural significance. These may include the spiritual
importance of instruments, the affective power of
amplification, the cultural ramifications of recording
distribution, and the creative and expressive
opportunities afforded by various media.

3. Technological progress is not to be equated with cultural
progress. Music does not necessarily get “better,” it just

changes to suit changing cultural situations.

Audio Selections
63. “Little Cabbage”

Television Program
Music and Technology
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LEONARD McCoy,

CHIEF MEDICAL OFFICER,

FrOM 1979 FEA’ : FILM.

) FEATURE FiLM,

STAR TREK, THE MoTioN Pretyrg

picture SCreens around the world. Audirioning for the NYC High
school of Performing Arts, a teenage composet/musician used an
Jeceric piano, an electric organ, and MiniMoog and ARP synthesizers to

IH 1980 the feature film “Fame” flickered onto thousands of motion

e the impression of a one hundred piece orchestra. Blown away by
e overwhelming power of the performance, the senior music teacher
would only respond, “Mr. Martelli!!! Thank you. One instrument at a
ame will be quite sufficient.” At that moment, millions of musicians,
mposers, and youngsters around the world knew that the fucure of
music had changed forever,
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ctions berween music and

e the interconne -
al instruments, musi-

rion of music W
e. sound amplification, recording,

.. we bring the readers face to

In this chapter we explor
technology. We examine the evolu
cal composition, musical pf:ffhfﬂ}ﬂﬂﬁ
reproduction, and playback. In conclusior By i i S
face with the momentous changes to music, i i -

industry that the digical age has wrought.

e ——————

closely intertwined. Music
hrough twentieth-century
f instrument building,

Music and technology gave always been
from a radio or stereo system comes to our €ars t

technology. Earlier technologies, such as those o _
Musical technologies develop along

also shape our experience of music. .
esting new ideas to the other.

with music itself, the one constantly sugg

Technology involves extending human capa . :
unaided body and mind. Some percussion INSLIUMENTS, like Australian

Aboriginal clapping sticks, enhance the abilities of clapping hands, pro-
ducing a louder, sharper sound and alleviating the pain of constantly strik-
ing the palms. Instruments like the flute and violin expand the capacity of
the voice to produce melody, providing attractive sonorities and extended
range and volume, and requiring less stamina rhan continuous singing.
More recent technologies offer an augmentation of the ears through

cities beyond those of the

electronic amplification, and of the memory through sound recording and
storage. Sound reproduction technologies even extend our physical loca-
tion in time and space, enabling us to hear music produced on the other
side of the earth, perhaps before we were born.

Until the mid-twentieth century, most people believed that only hu-
mans could conceive of and produce extensions of the body. Now we know
that seme anirnals, such as chimipanzees, are capable of making and using
certamn kinds of tools. Still, technology—Iike music—is an essential part
of beins human, and an invesugation of the relationships between these
ewo subjects reveals the ways in which we bring our ingenuity to our ex-
pressive capacities, connecting our rational and emotional worlds. We will
begin with our most fundamental use of technology in music, extending
our bodies by manipulating other objects to produce sound.

MUSICAL INSTRUMENTS

Clapping or singing, rhythm or melody—no one knows which came
first in human history. Both activities require only the human body. Butas
soon as something beyond the body was used, the idea of a musical instru-

ment was born, and musical technology came into being. It is a fair guess
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Modern flute making

the oldest musical in-
ment known, somewhere between 43,000 and 82,000 years old.!
st

A flute involves relatively simple technology: basically, it is a tube
with holes cut into it. The fife, like the one pl.ayed by African-American
nusicians like Othar Turner is just a piece of cane stalk, cut to the de-
sired length and reamed out with a hot poker, with one hole for blowing
xnd five or six for the fingers. Similarly, the Japanese shakuhachi is a se-
lected piece of hollowed-out bamboo with carefully-spaced finger holes,
though it also involves furcher developments: a thumb-hole on the back,
« specifically-shaped mouthpiece thar allows it to be end—blm\fn, an(.I a
lcquered interior. In the 1500s, instrument makers began experimenting
with placing a mouthpiece with a reed on the end of simple flutes, and
i instrument known as the chalumean became a new voice in many Euro-

- pean ensembles. Around 1690, Johann Christopher Denner and his. son,
. Juob, added a series of keys to the chalumeau, one of which, a “register

key, allows the instrument to be played in much higher octaves. This ne

“Strument they named the clarinetro, (from clarino + etco, or lictle trum-
»and with further refinements became our present day clarinet. B?r the
"M it became a favorite of Mozart, it had 5 keys, and was becoming a
part of the orchestra. ;

The modern Western orchestral flute is a metal instrument u.qth holes
hich gre covered by padded keys rather than bare fingers. This type of
invention of Ivan Mueller, 2 Russian-born inventor and m}l—
» Who developed it for the clarinet in 1812. These pads allowed tor
' tone holes iy, woodwind instruments, which gave them greater

Was the

ill'ge

gtruments were idinpi
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avention of larger instruments,
les much too Jarge to be cov-
s were made from leather, and
has a myriad of extra keys, a

dentals and is the

speaking power, and led directly to the i
such as the saxophone, which have tone ho
alone. Some of these pad
fuce also
om for trills and acci
ts in industrial technology. The

ered by the fingers
some from fish bladder. The modern
system called the Boehm fingering syst

product of some of the latest developmen
ost of the woodwind

lifies playing in different keys.

ily simple. Many everyday ob-
ad others can be mod-
haping—to produce a

: 1n ment i
Boehm system was adapted to m nstru s during

the nineteenth century, as it greatly simp

A basic idiophone is also rechnologica
jects already make a satisfying sound when struck, a
ified in uncomplicated ways—Dby hollowing out of $
more desirable percussive sound.

Orther instruments involve comparative
skin-headed drum requires a

sonator, one for the head, and o
hed strings is similarly

ensions, provide

ly complex technology even in

t least three different

their simplest forms. A
ne to attach the res-

materials: one for the re
e idea of one or more Stretc

s to adjust and maintain string t
nd—in the case of fiddle-like instruments—to

ffective bow, which starts and keeps the string

onator to the head. Th
complex, involving way
a resonating structure, a
design and construct an €
vibrating.

The modern piano involves
of technological developments. A st
motion, producing a tone. Stretched st
or materials can produce higher and lower tones.
tached to a frame, like a harp, so one person can play them melodically,
rhythmically, and chordally. This frame can be mounted on a resonator,
1 strings’ volume and enhancing their timbre.

like a zither, increasing th
The strings can be struck, making a more vibrant sound than pluck-

ing. They can also be dampened, or muted, so intricate playing does
ot become jumbled as the strings resonate over each other. The piano

an operate one striker and damper per string, en-
tic

an even more complicated combination
recched string can be set in vibrating
rings of varying lengths, weight,
Such strings can be at-

keyboard mechanism ¢
abling the player to strike several strings at a time with an automa

damping system which can be overridden by a foot pedal. And finally,
paratus can be carefully adjusted to provide a wide
While we may not realize it when we enjoy
e are listening to the operation of a complex

this mechanical ap
range of dynamic subtlety.
the sound of piano music, W
cechnological marvel.

But musical instrument technology can involve more
ents themselves can be more tha

ts are imbued with culrural

than just tool-

making, just as musical instrum f1 mere

sound-producing equipment. Some instrumen
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gong Smithing in Central Jaya

primary among the instruments of any gamelan is its largest gong,
the gong ageng, which sounds at the beginning and end of 3 com-
position, and accentuates other significant musical events, some-
times separated in performance by several minutes, Only the most
skilled of musicians play the gong ageng; its deep reverberations
and meaning can be fully savored only when it is struck precisely at
the right moment and with precisely the right feeling. A gong ageng
can inspire such deep respect that it is often given a formal, poetic
name, such as “The Venerable Tempted to Smile,” “The Venerable
Aromatic Rain,” or “The Venerable Honeyed Thunder.” And it is
by this name that its gamelan is known, Elaborate arrangements of
food and incense are regularly laid out as offerings next to the gong
stand and some even feel that it is through the gong ageng that one
is able to hear the voice of the Almighty.?

An instrument of surpassing spiritual power, the going ageng is not to
be rolled off an assembly line at a factory. Central Javanese gong-smiths
practice their art in much the same way it was done a hundred years ago,
The process of making one gong ageng can easily occupy thirteen men,
alternating to avoid exhaustion, for three full days or more,

Over a blazing fire fed with forced air by a goatskin bellows, copper
is melted and tin is mixed in, carefully observing the required propor-
tions, to make bronze. When the alloy is ready, it is poured into a pre-
heated mold. Now the great energy of the workers must flow; bellows
are pumped as the disk is heated in rthe fire uncil it is glowing red, and
as soon as it is taken out and laid on an anvil the hammering begins. Up
to five smiths, standing closely together around the fiery disk, must sup-
ply a torrential burst of pounding with their nine-kilogram hammers as
it is slowly turned. This process 1s repeated again and again, and the disk
slowly takes the necessary shape for the beautiful-sounding instrument.
Finally, ir is ready to be cooled by sudden immersions in a pool of warer.
The completion of the instrument will involve meticulous fine-tuning.

d Technology
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This process, involving such vigorous and s:.lstamchactivity and re.-

sulting in an instrument of such cultural import, is considered to "'Eq\lire

great spiritual power. Traditionally, gong smiths appr()af.'he(_l their work

only on auspicious days, after purification through meditation am‘l fast-
ing. To protect themselves from the spiritual dangers of presuming to
control the elemental forces of wind, fire, and water, they assumed mych-
ological personas when inside the forge. With the head smith ricually
transformed into the great Javancse hero Panji, and the other workers
changed into Panji’s family and servants, extraordinary spiritual strengeh
was summoned for the momentous task of producing an inscrument of
transcendent power.

While other instruments makers are seldom equated with mythic he-
roes, they are olten highly respected as masters of their craft. All mu-
sical instruments extend the body, but they also extend people’s ability
to communicate their abstract, heartfelt inner world. An instrumentalist
becomes a kind of superhuman, with enhanced powers of expression, and
recent developments in electronic rechnology have broadened such pos-
sibilities even further.

ELECTRONIC MUSICAL TECHNOLOGY

Electronic applications have extended musical technologies in several
ways. Sound amplification and recording have transformed both the ways
music is made and its potential for access by audiences. Electronic sound-
producing and processing devices have widened the range of possibilities
for performers and composers. Developments in electronic musical tech-
nologies are rapid and complex, and their impact is felt all over the world.

We now turn to an investigation of some of these developments and their
culeural implications.

Sound Amplification

Starcing in the 1860s physicists and inventors tried hundreds of com-
binations of materials in various ways in order to create what we know to-
day as the microphone. Early sound recordings had been made by having
performers stand in front of a large horn-shaped tube, with a diaphragt
and needle at the other end which actually “cuc” a groove into a spif
ning cylinder or platter, thus the term “cucting a record.” However, th
1920s saw the development of vacuum tube electronic technology Whic
allowed for che use of electronic microphones. This naturally led to the &
velopment of an entire new industry, sound reinforcement through souf
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Jification—3 microphone, an amplifier, and a loudspeaker. Electronic
giﬁ 13

lification made 1t possible for music to be heard at greater distances.
gmptist s ae o . o .

il nnl‘ii‘l“ sounds such as conversations, or at a more sumulatmg vol-
over @

gme for Jancing. It also enabled softer instruments to play with louder
« without being drowned out. Further, previously incongruous perfor-
 styles could be mixed; for example, a singer like Bing Crosby could
ly into a microphone and still be audible over a piano, drums,

ant
mart
croon £eNT
and even horns.

This capacity for increased volume has had widespread cultural impact.
The pntentml for mixing indigenous acoustical instruments with ampli-
fied ones has spawned a prodigious growth of new popular music genres
chroughout the world. For example, Christopher Waterman has shown
how the ability to combine electric guitars and amplified voices with tra-
Jitional Yoruba “talking drums” led to the development of modern juzi
in Nigeria. With this fusion of old and new technologies j#jz became a
music which combines traditional Yoruba musical and social values with
20 infectious contemporary sound.”

Loud music both embodies and enacts power. Nineteenth-century Fu-
ropean composers demonstrated this fact by increasing the size of their
orchestras, just as instrumentalists and vocalists of that era developed in-
creased capacities for resonance and dynamics. This connection between
musical volume and its affective power is also evident in the aesthetics of

today’s popular music.

Amplification in Performance:
Rock and Heavy Metal

As we have seen, the earliest usages of amplification in music facili-
tated the inclusion of softer instruments with louder ones, and made it
possible for a singer to be heard over a fuller accompaniment., However,
it was the invention of the electric guitar that has been responsible for
much of what popular music is today. In 1931, Adolph Rickenbacher and
George Beauchamp hired craftsman Harry Wartson to build an acoustic
guitar with a tungsten pickup. A pickup is the device which senses the
vibration of a metal string and turns it into a minute electrical current.
They began manufacture in 1932 using the name “Rickenbackers,” and
very quickly guitar players saw the advantage of being able to compete at
last with a large group of musicians. Pickup technology improved rapidly,
and by the mid-1930s inventors were experimencing wich using a pickup
on a solid-body guitar. In the early 1940s, Les Paul, a guicarist and in-
ventor who played with the Fred Waring Orchestra, had created what he
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called his “log guitar,” virtually a piece of wood with a guitar neck and a

pickup. In 1943 he presented a much fancier prototype electric guitar to

the Gibson Guitar Company who declined to market it, thinking thar 1t

would not be a successful product.

Three years later, 1n 1946, Clarence Leonidas Fenc
pairman, designed and brought to

Id change popular music forever.

ler (professionally

known as Leo), an inventor and radio re
market the solid-body guitar which wou
In the one-pickup design it was called the “Esquire,” and in the two-
pickup design the name was the “Telecaster.” (When first incroduced, it
had been called the “Broadcaster,” but due to a trademark dispute, the
name was changed almost immediately). In 1954 Fender introduced the

' a three-pickup design which has become one of the most

“Stratocaster,’
Jimi Hendrix

popular (and oft-copied) musical instruments of all time.
d Eric Clapton and hundreds of other popular guitarists.
o note that by 1949 the Gibson company was manufac-
esign guitar to COmMpete with the Fender solid-body

played one, as di
It is interesting t
ruring the Les Paul d
instruments.

Soon amplification came to be used for an entire group, enabling per-
formance in larger spaces. But in today’s popular music, volume is also
an affective choice. Combined wich other kinds of electronic sound pro-
cessing, volume enhances the power of the music’s emotional exptression,
addressing the listener not only through the ears, but through the whole
body. In his study of heavy metal music, Robert Walser notes that:

Heavy metal relies heavily on technology for its effects, not least
for this sheer volume of sound, impossible until recent decades.
But reverb and echo units, as well as sophisticated overdubbing
technigues, have also become important to metal performance
and recording. Such processing can expand aural space, making the
music’s power seem to extend infinitely. . . . Loudness mediates
between the power enacted by the music and the listener’s experi-
ence of power. Intense volume abolishes the boundaries between
oneself and such representations; the music is felt within as much
as without, and the body is seemingly hailed directly, subjectivity
responding to the empowerment of the body rather than the other
way around.’

A significant component of this affective use of amplification is con-
trolled distortion. In most cases, distortion—the noisy buzzing caused
when a loudspeaker or amplifier is driven with more volume than it was
built to handle—is considered undesirable in sound amplification and
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rc‘{wﬂ‘u,lmtmrl. But in the late 19505 rock musi
g usicians such as L
as Link Wray

ith a serious
double mean-
ing!) began experimenting with using distorti
1on deliberately
V, @8 a tim-

bre which symbolized power. Walser points out how this timbral

(whose first record, “Rumble” had a name w

functions symbolically: change
Not only electronic circuitry, but also the
aural distortion through ex);:essive power.h:.gnl::asoi):_ezﬁfu;:;
shouts are usually accompanied by vocal distortion, as the capaci-
ties of the vocal chords are exceeded. Thus, distortion functions as
a sign of extreme power and intense expression by overflowing its
channels and materializing the exceptional effort that produces it.6

Indeed, the most characteristic use of distortion in rock and heavy
metal is in the sound of the “lead” guitar, which provides melodic lines
recalling—and sometimes purposely imitating—the human voice,

Unlike the late-1950s electric guitarists who slashed loudspeaker cones
and overdrove their amplifiers for a distorted sound, rock musicians since
then have relied on electronic processing devices which produce distortion
withour endangering their equipment. Orther processing devices produce
other sonic effects, like the “wah-wah” pedal used by Jimi Hendrix and
other musicians starting in the 1960s.

While some musicians revel in the range of such possibilities for elec-
rronic processing, others feel that they can go too far. A rock musician in-
terviewed by Leslie Gay criticized a guitarist for having “too many knobs
between the guitar and the amp’s speaker,” later explaining that “every
electronic thing adds some muck to the sound and deteriorates the fidel-
ity, hindering the directness of the ‘feel’ of the guitar.”’ Commenting on
this perception, Gay noted that musical expression which 1s “obstructed
by the technology, rather than controlled by the musician, not only ob-
scures communication berween musician and audience but also discon-
nects the musical instrument from the musician.”

Whether it works for or against expression and communication, elec-
tronic amplification and processing are involved in many musical perfor-
mances today. But amplified sound is not only heard in performance set-
tings. It i1s also part of what R. Murray Schafer termed our “soundscape,”
th‘ audible environment in which we live. ? Amplified music can be found
in Wesrern soundscapes in the form of barely-noticed music playback in
fetail environments, or as a neighbor’s too-loud radio, but Western sound-
*capes include much less amplified music than some Eascern ones, such as

those of Indonesia.
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Amplification in the Soundscape: Indonesia

i
Western visitors to Java—and other parts of Indonesia—2are likely

to notice within hours of their arrival how different the soundscape
is from their own . . . The new arrival wil evitably be startled
out of slumber at 4:30 or 5:00 in the morning With sounds of the
call to morning prayer blasting from large and powerful speake_rs
in the mosques . . . Traffic movement in daylight hours is heavily
E punctuated with honking horns. . . . Small trucks advertising films,
' concerts or even herbal medicines are equipped with loud sPeaker:s

and screech out a combination of recorded popular dang-dut music

l
| o . i 10
" and “live” announcements at ear-splitting levels of amplification.

pulated places on earth, and 10 1ts

urban soundscapes a chaos of loud sounds 10 commonplace. This dad}_r ca-
cophony is exacerbated by layers of amplified music, issuing not only from

advertising trucks, but also from shops and cafes.

But in some cases the Javanese actively cultivate this k
“The large public celebrations occasio
haracterized by 2 kaleidoscopic variety of
ton pointed out. Strolling slowly
Sutton captured

Java is one of the most densely po

ind of multi-
musical soundscape. ned by im-

portant holidays in Java are ¢
» R. Anderson Sut
ecorder running,

without any editing on my part,
r example, I passed by a shadow
an accompaniment, amplified

overlapping sounds,
h an event with his tape T

through suc
d streams that,

“an overlapping of soun
pression of a tape collage. Fo
mance—with full, live gamel

+—and with these one hears a host of
»ll

gives the im
puppet perfor
voices of female singer and puppetee
‘other’ sounds from the fair, including recorded popular music.

that comparable Western events are carefully scheduled

Sutton noted
do not intrude upon one

and physically laid out 50 that “musical sounds
another, even at a festive event where undivided
d.” To explain che difference, he referred to the

actention toward the mu-

sical sounds is nOt eXpecte
| ramé which “cranslates as busy, noisy, congested, tangled-
12T he word derives from a Sanskrit word meaning
plex

Javanese WOLC
bur in a positive sense.
heauciful,” and one can appreciate the beauty of ramé in the com

patterns of a Javanese batik textile pring, or in the intricate polyphonic
cextures of gamelan music. Multiple amplified sound systems at a pub-
lic celebration enable a boisterous enactment of this indigenous concept,
which is considered appropriate for a festive atmosphere.

Amplified music in the soundscape can also involve social power. Ed-
wa-rd Herbst describes an event in Bali in which certain visiting digni-
raries had come to a temple courtyard to witness a rare performance of 2
dance-drama accompanied by the gentle sound of long bamboo flutes. This
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formance was suddenly rendered inaudible by “a blaring noise, so it
' ed O all around, coming from a loudspeaker somewhere.” The many
I o 2L s’

her ml]t'(\-':mls of the temple were searched o find the loudspeaker, and
l:‘:-‘ w ) I L : ‘
able was craced to “a little old man in the seroan pura, inner courtyard

intonating the kawi verses, as he had no doubt done count-

HER
J emple,
es before,
| passerby bringing their offerings”™

l]:]?im in that same place, but then only heard by a few nearby
iriends ane
We learned that some kind of power play was being enacted and
chat whoever was in control of the microphone was not willing to
delimit his newly acquired technology. The visiting dignitaries could
not convince the possessors of the amplifier to turn down the vol-
ume. Now, it turns out that the intravillage rivalries had been going
on since colonial times, in which performance forms were already
being incorporated into the struggle for power and social order.
The amp and speaker happened to be a new instrument of power

and dominance in this dynamic between kinship groups and political

|:)ersuasions.'3

Alchough Indonesia 1s officially Muslim (excepting Bali, which is
Hindu) older animustic beliefs are often just below the surface, and they
can interact with the superhuman quality of amplified music in various
«“Once when I felt unusually tired at my gamelan teacher’s house,”
“he suggested I lie down and sleep for a lictle while. His
drooms and rurned on the radio at near
to make me feel secure. With

ways.
Surcon recalls,
wife ushered me into one of the be

full volume—not to keep me awake, but
Joud sounds around, I would not feel lonely or, worse, empty. Emptiness

represents vulnerability to the spirit world, which is ever waiting to catch

114

human beings unaware.
One Javanese musician described to Sutton the exhilaration of ampli-

[ying his own voice: “2 kind of modern magic (gaib), as he put it.” * But
such “magic” is not necessarily perceived as benign. In the sacred shadow
puppet theater forms of Java and Bali, the dalang puppeteet 1s consid-
ered far more than an entertainer. A dalang embodies and expresses great
spiritual power, both through manipulation of the puppets and through
an extraordinary range of vocal subtleties in heightened speech and song.
33:5 51;);;21::0!1 practice ?f amplify'ing t[.w dalang’s voice raises spiri-
mong some, like those interviewed by Herbst in Bali:

:’::I(ie sev:ra'I dalangs have expressed to me their feelings of a need
o eE the a‘nterestvof their less-focused contemporary audience,
; ond ecognize a difficult trade-off with the sound blaring from

Udspeaker, rather than the body of the dalang, changing the
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ature of performance. In m}; "E;Caef;‘: d::‘;iz:
sions with dalangs several have pondered whether ;siendengt' spiri-
ing his real voice, and whether kawi suara (th.e trab . deachs)
tual voice of the dalang) can exist in such 2 dlsem. c d'[ ngs, one
form. In a discussion | had in 1992 with twoO Promlnent :.mdg ,th pr
even went so far as to say that loudspeakers would be the dea

kawi suara.”'®

corporeal and spiritual n

i in which use o
This example raises the issu¢ of cultural pollution, 1 £

Western technology clashes with deep indigenous aesthetic and spiritual
values. Like Westerners, some people in other cultures are eager Fo em-
brace technological developments, while nthet‘s. wortl‘y that.essi'ntlal hu-
man qualities are lost in the process—-—like electric guirars witch “too many
knobs.” But as our other Indonesian examples have shown, sound am-
plification can also present opportunities for reinforciﬂg Clﬂ_mf_al values,
uniting the old and new in ways which affirm indigenous principles. The
same kinds of possibilities are afforded by another important technologi-
cal development: sound recording, the ability to store and reproduce mu-

sical performances.

Sound Recording

While the development of music writing and the printing press had
widespread effects on the cransmission and storage of music, musical no-
cation could, at least until the early twency-first century, only be used by
specialists. And such notations did not really present a musical experi-
ence, except to skilled and imaginative music readers. They were mote
like sets of instructions for recreating music, racher than actual, “pictures”
of sound. Before the end of the nineteench century music existed only

¥ A Recording Studio

in live performance: it vanished into the air
che instant it was produced, never to be heard
agan.

This situation has changed dramatically
with the advent of sound recording. Not
only can we hear a piece more than once,
we often can choose from several different
performances of it, selecting out favorite
and listening to it whenever we wish. With
lightweight, portable playback machines and
headphones, we can also listen to it in any lo-
cation, We can even record music ourselves,
and send it wherever we please. And digital
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cechnology enables us—in theory, at least—rto produce sonic

h will never deteriorate
und recording has not always been so sophisticated and

cound recording device, called the phonograph, was

el ‘)]’thﬂ,u
Jaavies whic
an v :
Of coursts 50

cessible: The hrst
o ' o Gl e
| in 1877 by the American inventor Thomas Edison. This hand-

\g,_.y{;ln]'!t‘{

Lr;mkr:J ma
;whmym to -
curNINgG cyline
working 10 everse,
could only play these recor
d their scratchy soun

cted sound through a mouthpiece and vibrating dia-

chine dire
o tinfoil wrapped around a

a needle which etched grooves int
Jer. The recording was played back by
with a paper cone amplifying the vibrating diaphragm.
dings a few times before the tinfoil became
d was hardly something one would listen

a similar mechanism

One
useless, a0
o for aestheric pleasure.
Sill, some scholars were
cencial for documenting and storing musical p ‘ |
hetic pleasure, at Jeast for study. Wax cylinder recordings of Native
ral-tradition musics were made as early as 1889,
e considered among the founders of the field
g these was the visionary Hungarian

compOSET Béla Bartok, who craveled around eastern Burope making hun-
dreds of wax cylinder recordings of folk musicians. Back home at his writ-
ing desk, Barték merticulously cranscribed these recorded performances,
producing some of the most detailed notations the world had ever seen.
Despite the care he lavished on these transcriptions, he declared that the
ly true «otations” of these performances were the grooves etched on

immediately drawn to the invention’s po-
erformances—if not for

25T
American and other 0

by people who would later b
of ethnomusicology. Nort least amon

on

the cylinder itself!
In 1887, the German inventor Emile Berliner parented the first device

which recorded sound on a disc rather than a cylinder. Originally mar-
keted as 2 toy for children, it began to generate wider interest. Unlike
cylinders, which could not easily be duplicated, a metal plate could be
inal disc, and this plate could be used to stamp out re-

made from the orig
ound recordings became

productions. Commercial enterprises arose, and s
consumer goods. At first the playback apparatus was a novelty item for
the rich; a phonograph cost almost $200 in the American currency of the
1890s. But by the turn of the century the price had come down to $25,
and more people could enjoy this new form of entertainment. Recordings
of humorous and dramatic monologues and scenes could be purchased, as
well as popular tunes and songs. Soon American record companies wete
also targeting ethnic immigrant groups and African Americans with songs

in their own languages or dialects.

a3
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: ; ion had become
By the early 1900s, the quality of sound repl‘OdUCU s _ e suf-
{ o | records of opera atias and

rs of classical music, afnc
red. Advertising for these products stressed the
like the Victor dog listening intently to
k horn of the phonograph.

ficient ro interest love
short chamber works appea
fidelity of the sound, with images

] . ) ¥ { } I & 4 - C
“his master’s voice’ 1ssulilg from the p}ayba_ . . :
worked, Half a million phonographs were sold in

The advertisements .
9. Packaged in a handsome

the United States in 1914, two million in 191

cabinet, the phonograph became 2 desirable P
rerrainment than the piano. Less elaborate models

ece of parlor furniture, of-

ten providing more en
could be purchased by less a . :
srarted recording rural blues and country music, expanding the audience
for sound recordings to pooret but more nUMELOUS customers.

Remember that these early recordings Were made by aiming instru-
ments and voices toward a large horn which directed the sounds to the di-
aphragm and needle recording apparatus. Softer instruments were placed
closest to the horn, and sometimes small amplifying horns were affixed to
instruments like the violin, in an attempt to balance the overall sound. To

fAuent people, and some record companies

record a full orchestra, certain players sometimes had to run up to the horn
for their solo passages, then return to cheir seats to rejoin the ensemble
sound. Despite these difficulties, the resulting recordings were immensely
popular, and sound recording and reproduction fourished.
Notwithstanding the many economic, political, and social upheavals
of the ensuing years, sales of sound recordings and playback equipment
have continued to grow. As technology drove the music industry world-
wide, the phonograph became the home reel-to-reel tape player of the
1950°s, which in turn became the cassette recorder/player of the 1960s.
The compact cassette, invented by the Philips Corporation in Europe in
1963, has had a fairly long life due to the invention of an effective noise
reduction system by electronics engineer and inventor Ray Daolby. (Dolby
was also a co-inventor of video tape recording while working for the Am-
pex Corporation.) The audio cassette is inherently noisy, and a new cas-
sette played back in a player without noise reduction wiﬂ exhibit a sound
lezltlra;ntio- ’; rgdm bc]etw§en stations. However, Dolby was able to devise an
quency S(i-gn(;llzedir;l;tliztiﬁits ma:cllutck?, SRS
WS e P 8thus . gn turns ther.n back down by Fhe
As noted in the next section of’this cha ucmgh th,e tllgh—fl‘quetmcy -
medium for music in many countries RIS S
The cassette has been suppla IE;.'
S P e rtco}ji{jnztf;;(;n rlnuch of the industrialized world
playback, the CD and MP3, and
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good reason. It became possible in the first part of che f
: | - : = first pe : twenty-firse
literally hundreds of songs on a device not much bigg

. ch bigger
dit cards. These songs can be downloaded from

for
{,E“n_lr_\' o store
a2 small stack of cre
“ripped” from a CD, or created from music already existing

ive of 1 computer. The need for the “Major Record Label™ is
g as independent recording companies (and individuals!)
e their music available to anyone with a computer.

as noted, the burgeoning indie scene 1in the United
a society sufficiently affluent that minorities can
mpanies, the music industry may come to
offer 2 relatively satisfying balance and coexistence between dominating,
iors, and smaller, marginal indies.”!” But what about

hnmogenizing maj
less affluent societies, where indies cannot even begin to compete with

majors on the same playing feld?

ette (and Digital) Culture
ing study, Manuel coined the te

ound recording “in the contex
s for decentralization, diversification, auton-

dies have arisen throughout
prosper. Cassettes are rela-
so they can be sold more

than
che internet,

on the hard dr

fast d isappearin
called “indies” mak

As Peter Manuel b
Sratres «:]lustrates that in
own independent recording co

rm “cassette culture”
¢ of a new world

Cass
Ina groundbreak
to describe independent s

order with new potentialitie
omy, dissent, and freedom.'® Small cassette in
finding niches 1n which they can
ntity,
ack systems are also compafa-

the world,
y inexpensive to produce in mass qua

ecords or CD’s. Cassette playb
and many are both durable and portable.
A cassette-producing indie can be established almost anywhere. Some

little more than a technician,

third-world cassette-based indies involve
ing machines. As late as

one or two microphones, and a bank of tape-copyi
ere opening regularly in India

rivel
cheaply than r
tively inexpensive,

2008, new cassette manufacturing plants w
and the middle east. Local musical styles can be featured, tailored to local

populacions, without the headaches of operating a centralized recording
A and targeting a wide audience with expensive advertising. Man-
zzlln j:;lj;es how tf']CS(:" grassroots companies can ignore broad cultural

phics and distribute exactly what their specialized audience want

to hear, directly to them:

| it

bf;'i:;iﬁ:; ;‘giign:;c;hf ;ssociated w.ith Oriental Jews, although scorned

ecigion &y cag: € state r_adro stations, has enjoyed ample dis-

D cmcettes. Slmllanrf.y, while air play on the Egyptian

ik ‘Z 3 prerequisite to any sort of musical renown,

b6 Shenel U'tNe have become stars via cassettes, in spite
y radio gate-keepers. . . . The Turkish state mu-
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the Arab-influence pop

tuous of
e popularity, s cassettes

sic bureaucracy. although €©

its
et ok 8 i unablebtf;ac:z ;imiiarly flourished almost
i ai
of it abound. Sri Llankan pop

. At i ssential roles as
lusively on cassettes with taxi drivers p!a::'m%J e'ted e
exclusive ' - ehe Uni , Cas-
disseminators via their car stereos. E;:ET ?fi)r regional synchretic
‘ e
i niches as vehic ;
settes have established ; d fusion of reggae

- i‘||9
and Hawaiian pop music.

00s, automobiles WELE still being sold in many

As late as the early 20 which included both CD and

areas of the world with playback systems

casserte players.

3 |
These are but a few examples of popu s -
of despite their neglect by major recording compa-

e companies play an increasing role
laying a cassette of devotional music
ad the availability of cassette re-

ar mMusics which thrive in the

world of cassette culture,
nies and radio stations. Small cassett
in religious music as well. In India, p
can become a patt of religious rituals, a
cordings of songs relating to particular deities and sects can help to ce-
ment a minority commumty which is otherwise threatened by the more
homogeneous devotional music of the mass media.

Cassette culcure can also nurture local folk musics, in some cases
even contributing to a revival: of endangered musics. Manuel quotes the

founder of a small cassette company in northern India:

My friend, an agriculturist, points out that a different fertilizer may
be needed for every hundred yards of land, because here there is
a potassium shortage, there a nitrate shortage. But the big fertil-
izer companies just make a general product, and the crops suffer.
It's the same with folk music. [A famous popular singer]’s songs
will sell, because they're melodious, well-produced, and extensively
promoted, but the special heart and soul of a region—only a local
can convey that. Especially for the little guy, who's illiterate, who
only knows his own little dialect—if he hears his own little dialect
sung on the media, by a local who knows the soul of 2 region, he is

so happy. With regional music, even people who sing out of tune
can make hits, because they have soul,
Such a featur regi

. a [Teatl_u ng O.flnﬁ‘gmflal style can have an opposite effect, one of ho-
mogenizacion, when it is the prod

dissemination of one | uct of a larger enterprise: the widespread

hrzlctitinners 12 Te [)C(ajl AR 8 50 D neglect of others, even by theit

K mers. As Jerry O’Sullivan ins, i .
% explain “ o

srnd: M plains, in Ireland “prior to the radio

phonograph, learn; .
graph, learning music was done very, very locally. Keep

in mind that go;
going back only a hundred years ago or so most people
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pever 80t beyond their litele village and you could tell where mebod
- ; i i sOmMedody
was from just y
EFY . 19 s i
) speak. In the 1920s a number of Irish musicians made recordiq
: dings

by listening to them play—you wouldn't even have to hea
Tar

then
in the L
pi;’l}’ﬂ’d in th
O'Sullivan notes t
Ireland and they changed fiddle playing style. People tried to imitate

san whether they were from Sligo or whether they were from Cork

inited States including Michael Coleman, a masterful fiddler wh
- M ) r (]

e style of Killavel, a small town in County Sligo

hat Coleman's impressive recordings “traveled back

to
Colen
or Donegal. It
was from by 1

carting to be homogenized
The smaller technology and audience of the cassette-producing indies

use a situation where recording one local style causes

hers. Indeed, these indies tend to encourage regional
nforcing the identity of

was no longer the case that you could tell where somebody
istening to them. That was the beginning, that this was

12

are less apt to ¢d

the neglect of ot

styles, both rewarding local musicians and ret

their audiences.
Some cultural

which the wonderfully varied reg
would be abandoned one by one antil the major record labels ruled the

musical taste of the world. Too be sure, recordings and performances by
some pop MUusIC stars are and will be in demand almost everywhere. But
nks in part to cassette culcure and the democratization of music, dis-

d later in this chapter, grassroots music-making has not been over-
| tradition and hybrid innovation

f the new versions of

critics envisioned a grim future of cultural “gray-out” in
ional musics of every corner of the earth

tha
cusse
whelmed, and in some cases both loca
mote than ever before. As the cost o
s, (remember that in 1969, 4 good quality cassette
), the term casseire culture will likely ex-

are flourishing
playback equipment fall

recorder/player cost almost $1,000!
pand to become cassette, CD, MP3, and internet culture. Like much technol-

ogy, sound recording and dissemination is neither good nor bad in itself;
it is a versatile tool which can be used for many purposes.

MP3 and the Internet Dissemination of Music

Although the invention and subsequent success of the CD brought
digital storage and playback of music to the masses, the digital files were
mu«:h‘ t00 large to be stored on small hard drives or quickly and easily
11“::5 f;d over the inte‘rnet. The idea for a compression algorithm for au-

: 2l proposed in the late 1970s, and the AT&T-Bell Labs, along
?:lzhtﬁiw;;zlst; (firom around ti}e world, began to experiment with reduc-
St know(; : Jc,lgltal audio files. The result of this experimentation is

oday as the MP3. Similar to the JPEG compression tech-

37%

:
2
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the MPEG-1 Audio Layer 3, (or MP3)
¢ discarding of musical material which
rakes advantage of the fact that

images and video files,
s th

would not miss. It
human hearing which is called auditory

me frequencies in music which are

nology for
compression algorithm involve
the majority of people
erceprual limitation in

there 1s a p
words, there are SO

masking. In other
hidden to the human €ar by other freque
are eliminated in an MP3. Engineers from
velop the MP3, which 1san audio-specific formart approved in 1991 by the
ISO (Internacional Organization of Scandards), and named for its design-
rion Picture Experts Group. The end resule of this compression
system is that the digital file of a song in MP3 format is approximately
1/10 the size of the original. This makes it far less difficult to transmit
ernet, and much easier to store large numbers of songs

|-

ncies. The ones which are hidden
all over the world helped de-

ers, the Mo

songs over the 1t
on computer hard drives and in personal playback devices. The first rea
cime software MP3 player was released in the fall of 1995, and allowed
PC owners to store large numbers of songs in very little hard drive space.
(The average home computer in 1995 had hard drive space of less than
one-half ‘giga.byte‘ much of it consumed by software). It should be noted
e 1 e s W el Mg S
e ettt n in the original digital file is not available
it

compressed version of a song, usually 27

MP3 but sometim ;
) & £ . .
s a full-frequency digital copy, with anyone who could
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ACorbis

faaridd grewert ZUMA,

A Pod Portable Digital Media Player

er computer, via the internet. The leading
as Napster, which hecame the scapegoat for
e to a federal (1.8 lawsuit based on copy-
he creator of an artistic endeavor legally

ht), technically the website
esolution of

ess to files on anoth

gain acc
his “file sharing” W

conduit of €
2ll the file sharing websites du

right infringement laws. Since t
right to copy his or her work (copyrig

oting violations of the copyright laws. Since the I
download sites, such as iTunes, have become the

a 2008, 1Tunes became the second
“hard copy’ sales of CDs

owns the

was prom

har lawsuit, legal song
he music-buying public. I

choice of t
biggest retailer of music, surpassed only by the
at WalMart stores.
hnology, there are good and

As with every new development in tec

ences. The bad is, of course, che billions of dollars of royalty

“shared” over the inter-
ed a wonderful new
f new listeners
al record

bad consequ
income lost by the composers of music which 1s

aet. On the other hand, the wotldwide web has creat
way for musicians and composers to introduce millions o

to 1 : : .
their music without the need to have the aid of a tradition
for a small fee, musical

CUm . ;
tﬁPanY- There are now websites which allow,
pertorme - : :
rs to place their music on the popular music download sites, and

recerve a roya i ol .
yalty each time a song is downloaded. Yet another potential use

Ufelﬁ‘[‘tru . "
nic music .
usical technology involves the creation of music itself.

Electroni
onic Technology and Creative Musicians

Until
the twenti
e A
Poser of music consy th century, the palecte of sounds available to the com
ME ' B
sted of the inscruments which had been available, in
3



378 Exploring the World of Music

{ ! 3 - late century brought
various forms, for hundreds of years. The late nineteenth Yﬂ g
ones) and many improve-

several new inscruments (such as the saxoph Ic with different
. N it rere
ments to the old, but most composers coptiniect £0 WOPE

nts in order to create pew tonal variations in

combinarcions of instrume

their music. s
That all changed in the 20th century as cechnology, especially elec-
d of in the past, and greatly al-

tronics. allowed inventions only dreame . ‘
le, which can srill occasion-

tered cthe musical soundscape. An early examp ot
ally be heard roday, is generally known as the “cheremin
inventor Leon Theremin, who called it the “etherophone” when he created
it in 1920.

The theremin makes a memorable yisual impressi
something which looks like a radio receiver with two antennae, the per-
former’s hands move gently through the air, controlling pitch and volume
by the special relationship of hands to antennae. Writing in the New York
Times in 1967, Harold C. Schoenberg described its sound as “not unlike an
cerie, throbbing voice,” or like “a cello lost in 2 dense fog and crying be-
cause it does not know how to get home.” The instrument may be recalled
as a swooping sound heard on some 1960s popular recordings, or carrying
the melody in the original “Star Trek” theme music.

Bell Labs, well known for their work in digital technology, was able
to program an IBM mainframe computer to “play” music in 1957. This
started a rush of composers looking into the opportunities available in

' afrer its Russian

on: standing before

programming computer music. Bue this was not the first time a computer
had been programmed to play music. That honor goes to a Ferranti Mark
I (the first commercially available computer) at the University of Man-
chester in England—in 1951. A BBC recording team had gone to the

university for another project, and overheard talk of & program thart could
play music. They took their recorder into che room, and the program-
mer coaxed the computer to play “Baa Baa Black Sheep,” “God Save The
King,” and a short piece of the popular song “In The Mood.” The record-
ing still exists today, and at the end, the announcer, who had noticed that
the computer could not complete the song “In The Mood,” quipped “the

machine’s obviously not in the mood.” .
| Most egrly electronic instruments were used either to play conven-
tional music or to produce special effects. Like mechanical instruments,
E}IZZYSC:;LE(]Tﬁzgc ;;H:::;e,::- a.s devi.ces w.hi(:h could significantly expand
ativity. Seill, a few composers started to explore

the potential of electronic applications i |
P -tEHU?J of electronic applications in their work, including a young
American named John Cage.
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composers and Electronic Music

“Fvery film studio has a library of ‘sound effects’ recorded )
Cage wrote 10 1937. “With a film phonograph it is now lmq;‘-b;;u film,
erol the amplitude and frequency of any one of these sounds :and m“:‘“”?"
ms within or beyond the reach of the imagination. Given Fnjrl;irl;:

rhyth
7 Jhe we can compose and perfor p . ;
phonograj hs : I d perform a quartet for explosive motor,

LI R

wind, heartbeat, and landslide.
While such ideas were largely considered little more than amusing

Lovelties at the time, and still are by some people, other statements in the

same essay now sou nd visionary:

The special function of electrical instruments will be to provide
complete control of the overtone structure of tones (as opposed
to noises) and to make these tones available in any frequency, am-
plicude, and duration . . . The composer (organizer of sound) will be
faced not only with the entire field of sound but also with the entire
field of time. . . . No rhythm will be beyond the composer’s reach . ..
Before this happens, centers of experimental music must be estab-
lished. In these centers, the new materials, oscillators, turntables,

enerators, means for amplifying small sounds, film phonographs,

etc.. available for use [sic].”

Such centers were 1
[RCAM. a research and educational institute in Paris. Initially headed by

composer Pierre Boulez, the institute was the idea of Georges Pompidou,
president of France from 1969—1974. It is housed in the Pompidou Cen-
tre which opened in 1977, Today the centre offers musical software devel-
opment, acoustics research, instruction for composers in computer tech-

and a large collection of sheet music. Many important Composers

nology,
or teaching at IRCAM.

have written innovarive music while scudying
While Cage was among the pioneers of composing with recording

technology, he was interested in working with the broadest range of sonic
possibilities, including doing unconventional things with conventional
inscruments. His early experiments with “prepared piano” involved plac-
ing items like bolts and leather strips between the strings of a grand piano,
resulting in an increased timbral palecte for che pianist: a new technologi-
cgl development for a nineteenth century (nstrument. Cage also made use
Of. electronics as inscruments in live performance: for example, one of his
pieces from the early 1950s is a composition for twelve radios.®
Composer Alvin Lucier's Music on a Long Thin Wire involves a very sim-
ple electronic setup: a thin wire stretched across a room between poles of a
large magnet, vibrated by a single oscillator, and amplified though loud-

ndeed established, one of the most notable being:

379
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mes a delicate, ever-changing

by manipulating the
Id look

speakers. The whole system beco

feedback loop which can be “played”
«A short length of wire wou
" he said in an interview, “but

your imagination

oscillator and amplifier.
like a laboratory experiment,
if you thought of it as 2 sound sculpture,
could rake that wire down the length of a room. I had to be
prepared for not knowing W to sound like,
although in my imagination [ knew I had an intuition that it
would sound amazing.”* Lucier’s acsthetic approach is clear
escription of fellow composer David Rosenbloom

hat it was going

in his d
“playing” the wire:
| was struck by the sensitivity with which he tuned the
system. It seemed that the more he reduced the power,
the more effectively it vibrated. It was paradoxical. | guess
A Alvin Lucier there’s a natural plateau above which the wire refuses to

handle more power; below that point, it 2CCepts what comes into it

and interesting things start to happen. At one point, David achieved
ate in which the wire would start and stop vibrating of its own
it would go though long cycles of marvelously complex

a st
accord;

harmonic changes.”’
ire is a kind of electronic musical 1nstrument, no-

rable for its serucrural simplicicy. Orher compOsers worked laboriously

splicing tiny bits of recorded tape together to create new types of compo-

sitions, but the multi-track tape recorder brought a whole new wave of
abilities to creative musicians and compoSers.

Polsfuss, known by the professional nam

er in the late 1940s by his friend, singer

g sound-on-sound recordings for some

hellac disc, chen playing another part

oth onto a second disc cutter.

Lucier’s long thin w

cap
Guirarist Lester e Les Paul,

given an AmMpex tape record

was
d been makin

Bing Crosby. Paul ha
time by recording one part ot as
along with the original while pecording D
Wich his wife, Mary Ford. he had several hits wi
way, wWith Paul playing all the guitar parts and Ma
lead vocal and harmonies. When he received the tape recorder, he soon
opportunities for doing sound-on-sound with a more elaborate
design, and convinced the Ampex Corporation to build 2- and 3-track
versions of the machine. These machines became che standard for use in
recording facilicies and radio stations for decades. In 1954, he ordered an
q.crack version of the machine (and recording tape wide enough to accom-

om Ampex. The idea was SO revolution-

re that number of racks) fr
took Ampex three years to perfect and build che machine, but

th songs recorded in this
ry singing all of the

envisioned

moda
ary that 1t
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f large numbers of individual tracks on one @ B8stmann/Corbin
ould dramatically alcer the music business.
the tape widths for studio re-

che idea ©
recorder W
Over the next 30 years,
cording grew to 2 inches, and the number of tracks went
o as high 3 32, Since these machines allowed the per-
formet 0 listen back to some previously recorded tracks
yhile adding BeW ones, it was no longer necessaty for
atire ensemble t0 be in the studio at the same time.
vdubbing, and it allows creative

n more capabilities o work

the e
This process is called ove

compoSers and musicians eve

with sound.
[n 1957, composer Edgar Varese was chosen to cre-

¢ the Philips Pavilion at the 1958 Brussels
ps is the company which developed the
e tape, and was one of the major play-
¢ of digital audio, including the

ate MUSIC fo
World Fairf. Phils
ubiquitous cassett
ers in the developmen
CD. Varese combined voca
cral and piano music with sou

.ndustrial soundscape 004 multi-tra
y to fit his compositional ideas. He pro-
was played over a sound system

1, organ, percussion. orches-
nds from nature and the
ck tape recorder, all

A

alrered sonicall
duced an 8-minute composition which

with more than 400 speakers, a true “com positior
ene Electvonigice. Barely ten years later, in 1968, Walter Carlos (now known

\ for tape recorder,” Po-

@ Bettmann/Corbis
- E——

 Robert Moog With Synthesizer
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first classical music album ro go plagj.

as Wendy Carlos) would create the : ; :
«gwitched On Bach,” an album of classicq]

recorder using only synthesizers g
Music, an early designer

num (over | million sales) with
1 on a multi-track tape

music recordec :
the instruments of Moog

sound source, mainly

of synchesizers. ‘
instruments, in the 1960s and 19705,

And it was these mass-produced ' |
ARP, and Robert Moog's Moog Music, thae

s abilities to forge new paths in sound
yne generators and processors, in one
cers,” devices which enabled the
ank of knobs and a keyboard,
lectronic music in rea|

mainly cthe products of Korg,
completely changed the compose
These new instruments combined ¢
interlinked system, along with “sequen
placing of sonic events in time. Using a b<
composers and musicians could now perform e

time, rather than relying on tape recorders. Synthesiz |
hile they could be used to streamline the work of electronic

1d also be played as keyboard instruments, and some
s started to use them in cthis way.

ers proved extremely

versatile. W
composers, they cou

jazz and popular musician
More recencly, digital technology has made it possible to integrate

non-electronic sounds through “sampling.” the converting of musical and
other sounds into digital codes which can be electronically processed and

played back from a keyboard or computer. Now both electronic and natu-
ral sounds—from voices and acoustical instruments to “explosive motor,
wind, heartbeat, and landslide”—can be produced from a single keyboard
instrument, putting any sound literally at the musician’s fingertips. Sam-
plers and synthesizets can also be programmed through connection to a
computer, enabling performances well beyond the capacity of a human
keyboard player. An agreement among the manufacrurers of these instru-
ments in the early 1980s made working with these keyboards and com-
puters even easier.

The Musical Instrument Digital Interface (MIDI) allowed synthesizers,
samplers, sound modules, and computers to “talk to” each other through
a single cable. Such basic informarion as note-on and note-off is supple-
mented with information about volume, various effects, and much more.
A number of different vircual “tracks,” corresponding to MIDI channels,
allows the composer or performer to use these tracks to play different
keyboards, Isynthesizers, or samplers from one computer. Up0£1 listening
to the music during a presentation of “The Lion King” at the Lyceum
Theater 1[}( I.mfldon in 2001, one of the authors of this text went to the
orchestra “pic” to view what sounded like a large symphonic orchestra.
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“To my surprise, I saw one violin, one viola, one
cello, one hass (acoustic and electric), one each of the

brass instruments, one each of the woodwinds, with

some playe
sion p!aycrs-—ﬂ1]d six or seven Kurzweil Digital Sam-

pling keyboard
seral sounds, when combined with just a

rs playing more than one, several percus-

s! The level of realism for rhese sam-

p]ed orche

few of the real instruments, was breathtaking.”
With the availability of electronic samplers, syn-
computer applications, many compos-

no with manuscript paper

thesizers, and
ers no longer work at a pia
and pencil. This new way of composing heightens
wareness of the ways that available technology can
musical creativity. Composer Gerald Shap-
hnology can affect his work:

A Gerald Shapiro

influence
iro has grappled with the ways tec

One way of making a piece is to make the piece on a synthesizer
and record as you go on the computer. No notation: playing, play-
ing, | don’t like chis, | don't like that, try it again, record again on
the computer as a sequence. Little by little | began to realize that
the music | wrote was very shaped by the technology | was using to
write it. The process became sort of passive: way more listening,
and way less writing, it was slowed down and | was losing track of

the shaping of it. So | switched over to paper and pencil again. And
then after awhile | switched back again. And after awhile it began to
seem that | could work either way interchangeably. *

Synthesizers and samplers have expanded the idea of what a musical
instrument can be, and even of what a creative process can be. In the
1980s a new type of pickup was invented for the guitar, the hexaphonic
pickup, which allowed each vibrating string to send MIDI information
to a synthesizer. This meant that a guitarist could play a synthesizer ot
sampler from his guitar, opening great new capabilities for the guitarist
\.l-fho was not fluent in keyboard technique, A further expansion of these
i:);;f;)lt;;nr\l:ziez using the n?cording studio as an instrument in itself: a
e :Coiirsittem wh‘Jchdallows composers and musicians to cre-
i Wmd\;’ind inst,ric;n it, .1.0w~niloa‘d. MIDI hles, pla}.z a melody on a
ad publish it on the int i lr?(‘t e thc B O
Program like FINAJ ernet, usmg a sophisticated computer software

.E, rather than simply to document a performance.
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Twenty-First Century sStudio Production
and the Democratization of Music

As the word indlc'at{'d, a sound ‘rt:c.nr(]ung“ was firse po
- : SU Coneg;

- P o A Ved
le—of a sonic event, compargy Wed 4,

|—as accurate as possib
~ 0

recor
a visual event. But just as film can now be edigeq X g,
. - » an E
jad “special effects,” sound recording seygd; 4 magy:
2 (kldi(';g Ca Py,
" pn)(“\..,

L
Oge o

record of

lated for myr
goes well beyond che possibilities of a live ‘
Pf‘rfurm,&

are NOwW found in “personal” spaceg A al
or even a portable laptop compurer 3 Pave oy
-~ 3 WLt. ty

oved from the : St
e multl"tmck o gy

music which
many of these studios

a desk in a bedroom.
first century has m

the twenty- 3 .
tion to computer software-based e, k& TECOryy,
" 3

described in the last sec _
fdlng‘

Combined with electronic sound processing, such as aqg;
allding

'8 echy, i
™

verberation and other effects, overdubbing in a computer-bageq

mete documentation of a perfo, s @

new realm of creative potential. In the late 1960s, popular mmfu:e Ity

started o present sonic experiences which seldom merely reuz_u. b,

sound of live performances. Imaginary sonic worlds coul d 5 ?o:iattd the ‘
) Stmti':i.

and recording became an expressive form in its own right
- - - - o |
simple reproduction of a musical event. The [e‘:hmlo“icaf lﬂngfcre
=} Tealm of
e

electronic music COMPOSEr was merging with that of the popul
, T Opular ey

rainer, but the performets were still tied to the professional rep zftnL::.
: : : COrtino o,

dio, an expense which kept many performers and composers f niar-,.

Tom by,

o

able to profit from their work.
In 1991, the Alesis Corporation in California introduced g D
€ ADAT

g-track digital tape recorder. It was capable of tecording § intuy
traclks, either one at a rime or in multiples. The noise-free digitai 3‘:
was recorded on a Super VIS tape, and the machine could be svnchmmz.h.
with other ADATS to provide 16, 24, or even more indmdm}.tracks,ﬂ;
machine—followed closely by TASCAM’s DA-88, which used the me
gmm video cassette and offered twice the recording tme—se.
cording, the home studio. With a small mixer (for me-
ling and eventually mixing the tracks down tose.
und recording becme e

moved sound recording from Vstem |,

i
1

smaller
a revolution in re
roring while recor
2nd a microphone or two, noiseless digital so

one. However, also in 1991, the Digidesign cn

able to almost every
ti-erack 2

15, COmputer-based program for mul
puter. This cechaclogy ¢
ed by and first ‘n
limited.aRﬂzrgi

Yol

introduced ProToo
Jireccly onto the hard drive of a com

ing <
the digital andio workstation, of DAW, was invent
roTechnology Un

g with 08
been working ¥
fesson

strated on a commercial basis by Mic

North Carolina-based company which had
ing complex music since the early 1970s. The first pr0
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c-to-disk Digital Audio Worksration with CD-qu
] - i
e o - N
. rocomputer was shown by MTU at the West C
mic

ality sound on a

oast Computer Fair in

reles 10 1979, It would be a number of years, however, until hard

- A“‘i the average computer would be large enough to work with the
aVES 1

}ji:;:;sﬁies encountered in digital audio.
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The huge advantage of this type of recording is that the sounds can be

most any conceivable way with a few clicks of

a mouse. In the 1990s other companies began to release their own versions
of recording and editing software, and laptop computers became power-
ful enough ro use not only ProTools, but Nuendo, Garage Band, Sound
Forge, Cubase, Cakewalk, Cool Edit Pro, and Abelton Live, all of them
powerful programs for recording and editing music, used by such Twenty-
First Century bands as Cold Play. Most of these programs possess a virtual
mixer on the computer screen which looks like a hardware mixer used
with a tape-based digital multi-track, but claims much more power. Built
into the virtual mixer are effects such as reverb, echo, distortion, compres-
sion (so that sounds do not get too loud) and equalization, 2 technical term
for elaborate controls similar to the bas, middle, and treble controls on a
stereo system. Now removed from the expense of the professional studio,
and without need of a major label record company to finance the recording
process, the democratization of the music business has begun. With these
e with talent and recording software can record, manipulate,

edited and manipulated in al

tools, anyon
mix and release—on CD or the internet—his or her own music.

Sorne of the composers who are creating new styles of music in these

powerful computers are working with combinations of sounds which have

been taken from pre-existing tecordings. In rap music, for example, often
che studio itself is the “instrument” which accompanies the rapping. Pro-
duction crews (often made up of a producer, a computer operator, and a re-
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cording engineer who works with such th

like Public Enemy’s “Bomb Squad” assembl
mic accompaniments. Robert Walser describes the creative process of the

Bomb Squad’s Hank Shocklee:

18 ﬂothing
talkiy 2,
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e carefully-crafted polyr

Shocklee’s compositional method is to combine pre-recorded
sounds, drawing on his collection of over nineteen thousand re-
cordings. Like other producers, he must find just the right sounds
for each piece, which sometimes requires layering, for example,
four different bass drum sounds from different records to make
one new sound. The samples must be delicately balanced, and the
sequences are carefully fine-tuned to simulate the nuances of live
performance. All of this means that it is often more work to build
tracks out of samples than it would be to compose and arrange for
live musicians. 27

ings as microphone placement)

hyth-

Thi )

“eti, s procedure almost seems ro subvert the technological ease prom-

call rEZ synthesizers and samplers. Indeed, Shocklee’s creative process re-
at , . .

of the early electronic composers like John Cage, as does his mu-

whate :
ver you want—and make music by organizing it.” "

. v: he explained ro Mark Dery that “We believed that music
ut T - _
organized noise. You can take anything—street sounds, us
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As hard drives became large enough to hold thousands of these musi-

d foops because they are looped to-
culture began using computers
Abelton Live is one of

cal and sound segments (often calle
gether to form a musical track) the DJ
instead of records to create long dance sessions.

these tremendously powerful software programs whi
a hard drive, so the live D]J can audition (on

ringing them

ch allow automatic

tempo-matching of loops on
his headphones) segments, at th
together. These programs also featu
tor can use to make the segments int
they offer the DJ the opportunity to joi
ments in the world of improvisation, as the
new music as their immediate feelings dicta
like it has helped composers create a DEW genr

where the vocal track from one song will be laid
nce the programs can change th
it has become relatively easy for

binations. Several mashups

e chosen tempo, as he is st
re real-time effects which the opera-

o a more cohesive blend. In reality,
n the players of traditional instru-
y can now model and create
re. This program and others
e of music called mashups,
over the instrumental

crack from another. S1 e length of a track,

chereby slowing it down or speeding 1t Up,

mashup artists to experiment with various com
have become top 10 hits. The Sugababies “Freak Like Me” started out as

a clever digital combination of Tubeway Army’s “Are Friends Electric?”
and a vocal track by Adina Howard. Originally melded by a mashup artist
who goes by the name Richard X, this underground hic on the internet
created such interesc that che Sugababies copied the work of Richard X,
rerecorded the vocals, released it on CD, and watched it climb to the top
of the charts in Great Britain, Building on siich developments in rap and
DJ production, composers in other popular music genres like new age
and techno are constructing virtual musical worlds. As digital technol-

ogy becomes less expensive, more and more people have access to a range
of creative possibilities which were once only available to composers in a
handful of electronic music centers. Sophisticated music production can
even be done in one’s home.

In the (not too distant!) past, the major record companies were the
“flter” for what the consumer was able to listen too and purchase. The ex-
ecurives of these companies chose the music and artists which they hoped
to be the most profitable, and very seldom dedicated production budgets
to anything else. It is, of course, the business of any company to make @
profit, but many very deserving composers and musicians were denied a
large audience because their appeal in the marketplace—real or 1mag-
ined—was too limited. In the last half of the 20th century, there Wer
record labels (called vanity labels) which would, for a fee, release the music
ot a composer or musician on LP records or CD, but it was expensive; and
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he {W”.mmcm for promotion and distribution were limited Digital
- rita

cechnol
of the internet
actempting 0 gain listeners by having a few thousand CDs sent to radio

and usually never listened to, much less played on the air). But
problem. We no longer have the flter which the

ogy Joomed these companies, because the artists (now with th
- - €

. veanp i ENee 1 a kills
sid ) have a | otential audience in the billions, racher than

Sw[ﬁt)I]S (

pow We begin to see a
record cOMpAanIes offered. To quote Sturgeon’s Law, "90% ooy
. 4]
is crap.

mber that for every thousand demo tapes sent

Qo it is necessary to reme
(o record companies in the past, it is likely that only one or two might be

seen as being profitable for the company. Some of the others, though wor-
n the artistic of musical sense, were viewed as having too limited an
In today’s music business, it is up to the artist to find and exploit
¢ The democratization of music has forced many composers and
ccome as good at marketing as they are at their musical

thy 1
appeal.
his marke
musicians to b

craft.

ple assume that as technology 1mproves, music gets better.

ano, with its wider pitch and dyn
arpsichord, just as the more versati
piano. But this 1s 2 simplistic view o
erely get better or WOISE: it changes with 1ts
every development. Today, use of re-
2 musician may choose a wooden
und, even if it is harder
ho works with both

Some peo
To them the pi
provement of the h
is an improvement of the
Expressive culture does not m
overall cultural context, mirroring
cent rechnology may be a matter of taste:
flute, for example, out of a preference for its so

to find than a modern metal one. As a composer W
nd conventional media, Gerald Shapiro expresses long-range

amic range, is an im-
le keyboatd sampler
f culture.

electronic a

view of music and technology:
Allinstruments have developed technologically, and it slowly, slowly
changes. The important thing to remember is it doesn't get better.
Technology gets better, but the music of the Middle Ages is as
compelling, is as good, as the music of the twentieth century—and
I know some would say better. There's no progress in music or any
of the arts, but there is change, and that change is certainly driven
as much as anything by changes in technology.”
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1.

2.

POINTS TO REMEMBER

Music and technology have always been intertwined. TeChm’lUgY

involves extending human capacities.

Musical inscrument technology augments our physical musical
capabilities. Instrument-building technologies range from simp]e
to complex, and are imbued with cultural significance.

Sound amplification extends our ears, and it too has cultural
meaning. Amplified sound is part of our soundscape.

Sound recording enhances our abilities of musical transmission
and storage. The dissemination of sound recordings has myriad
cultural ramifications.

Electronic instruments and studio techniques open a wide range
of possibilities for creative musicians.

What are some of the ways that music and technology have al-
ways been intercwined?

How does musical instrument technology augment our physical

musical capabilities? How is instrument building imbued with
cultural significance?

What roles have independent recording companies—known as

“indies"—played among local music cultures all over the world?

Why is technological progress not always to be equated wich cul-
tural progress in terms of music?

How do electronic instruments and studio techniques open a wide
range of possibilities for creative musicians?
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STUDY QUESTIONS
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W hat are examples of musical technologies?

T a g A C ] .
. Whart are examples of technologically simple instruments? What

are some more complex ones?

3. How does instrument technology articulate cultural values?
4. W’ha_t _iS the cultural significance of amplification in popular
music?
5. What isa soundscape? How does the idea relate to the concept of
ramé in Java?
6. What is cassette culture? How does it relate to the overall music
industry?
=. How has the ability of the DJ to improvise been influenced with
the advent of new tools?
8. What is the meaning of “democratization of music?”
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