and other instruments. He describe:

nor & musician but “a tradit

mics. Like Moog

nd messing arov

a hinkerer

Some of m

lectronics.

B 2 _ [ had a ility for ¢
Dox Bucura

it as a tool, much

child I sort of reg

maonkey wrench as a tool. It's not somethi

thing that you use. [ 1it

X T ABOUT THE SAME time that He utsch was ask I
A\ t y if b :

1ld make wooo-woo

455 he enrolled at the University of California, Berkeley, and grad

WOO-W0G

v aduate work in the
1 Sender and Morton Subot

ated with a major in physics in 1959, He wer

field but never finished his PhD.

sounds,

erimental composers, Ram

aborating with elec

special talent for electronics

nick, w

e dedoes koG st st o Bchla g H creasingly recognized. The University of € 7s Lawrence Berkeley

Box, conceived of quite. e vention, the Bachla ] National Laboratory had onc of the first p and was a
AT 2 g oo Moog's, could not have been leading center for the newly emerging ne of high-cnergy physics
“\.,\ .I;’L ;f,',\._:,;",(;‘f’;;“ : r the “" was born in a tiny up- Bu ked there ing klystrons s for producing high-f

San Francisco, et chcame ino existence in radical 1 quency electric iccelerate the par accelerator. This
il b o oS i g the birth of ¢ turned ont to y ground for a analog symthesis

two nstruments decisively shaped their form and use It ; § i x);-h‘ ol o e o

Don Buchla was bom in Southgate, Cali thee years afte fidr't know how ik Mo i b s LB Yon

Bob Moog was bom. His father was a test pillt in the Al Forcy s his Buchlastresses it o wedemi el g uimself
was raised both on the West Coast (¢ salifornia) he startes xpenimenting and he's been experi

Jemey). His background Appears to have | “Lalways figured that if [ made something that was too

s from the same generation, and as a kid he too z ' & somethis and that 1 had better move o

. kind of expe ntal ph:

s been involved with music During | areer he has A oe Al Ao

e

iments, composed clectronic i

ic, learned to

cople that were working with new things.”

menco guitar, jammed with the Geat

aind given

nerous per-

cw things. The space

15 an opy




ind electronic ds had always b

n part of the mystig

from the back
d into the Cold W

sizeT pior

of space—the bleeps of the At Sputnik emergir

radio receivers is elg

ground hiss of

sciousness. But space

cthing eclse to synth
rent. NASA nee ers. Before founding
ARP. Alan quipment for NASA,

Don Buchla’s talent for electionics too soon four

meant a source of empl

synthesizer ¢

ey administered a numk

Buchla took part

f the first inve

helt in the mag-

netosphere al oject to ex:

conclusion: not f

ughout his carcer. NASA

plore the feasibility of

sible e has worked on and «

contracts are one of the § rms of financial security available to the mav-

erick synthesizer designer: “They don't pay much, but they pay more than

music . .. and ascinating work.”
At NASA Buchla m

« him an

nd w nauls.

tked with the first g

est that str

ortunity to explore an tched back to

his childhe

would obsess him the rest human-r

just a general interest in how man communicate

| it as a ly child an

mgs out many se problems

C
The Betkeley Drop Out

I'he Berkeley Physics Dy
Cold War—

artment at this time —during the he

g immer olitics. Physicists w
la and testify b
Un-American Activities Committee. The protests against McC

ng

asked to make political ations of lova

ore the House

ism

were centered in San Francisco and Berkeley. In
UC Chancellor Clark Kerr enforced a gag ord

ptember 1964, when

er ag;

inst politicking on the

was born

Berkeley campus, the Fr

low scientists jc rotests. As the sixties unfolded, Don’s i
immersion in the counterct nade a formal carcer in physics 3
less 1 As Don told us, he pped out™ By this point he had almost
crtainly “tuned in" and “turned on.”

One person who knew Buchla well is Suzanne Ciani. Today, Su
ated musician whose New

desper

zanne is a highly acclaimed Grammy.y

style albur ss.' Back in the ea

seventies, she poser whi

Buchla synthesizer and who started to work for Buc

ately a

¢ = up enougl mey to buy one. Suzanne ¢ d Buchla as a

“true original thinker, a Renaissance Man,” a man with a “vision": “He
ses and kin

pretty shy, a

of longish hair ... We called him Buch the sp

when we were working, in th

would walk ar mak these funny nowses. He

rere

SOUNC ike 2 machine was a very private pesson, very indepen

ioned by what he was doing—

dent. Very driven, foc

ised to make ¢ und him. He was

to follow his radic , wherever it might

Experiments with Sound
i

alent in all the erent areas where he worked was

miniaturization offered by transis

e new form

a morc and more
, several of his carly projects involv
With the support of the Indian medic

form of transistonzed hearing

tool. Before he developed
d sound

iZeT, sc!

music

profession, he designed a new

aid; at the time, hearing aids in the United

built a device that

States still used

acuum tubes. To aid blind people, |




changed pitch according

amplifiers, “but then

Theremin in the Soviet Un

ution in electronics

juring his time at Berkeley that Buchla became fascinated by

doubt it was an opportunity for him te reriment

MIC TSI

1es like m

some more. He played around with the standard technic

wade out of the sounds of ins

anted somethi tter. In

3
San Francisco Tape

der that had been spe-

cially d

signed for film work. He borrowed the machine and started to

hang out at the Tape Center

The San Francisco Tape Music Center

MUSIC o

by electror

had just been formed
ck S
1 the §

he San Francisco Conservatory, he had put on his own

ler come to the

n Sender and Morton S

rom Spain as a child refuge fro panish Civil War. As a com-

position student

tes 1" in the fall of 196, had

auline Oliv

electronic music concerts,? The first one

premiered work by the up-and-coming |
v Ril | Wi
nd called that first concert

ck, a composer teaching at M

and P . Sende

mers to impro

It was after

s College, got in-
ther.

this concert

1 electronic r

c concerts tc

volved. The

1 putting
d wit

film on the patic

Their 1962 series en wat Sender describes as an early “happen-

nnerete and had the dancers danc-

“We projected

ing in it. And we |

i one person inside a piano . , . the audicnce was

1found an old cast tron alumi

ouraged to walk around the building

v machine which we filled full of rocks and tumed on, and had

num laund

vheel it down the ¢

sion cord that allowed us

1 long exi

" Sender had int

quite thrilling . . . and so

elements
did not lik

tronic music before the synthesizer: without a pe

audience particips

just listening to tapes. This was a p

minally boring to watch

garage, and Sender came up with

pool their

Subotnick had some equipment in

er friends, such as Olivere

lea of asking other compo:

isco Tape Cen-

on, Thus was the San Frar

equipment in one

ter born, first located in a house on Russian Hill and then on Divisadero
Street.

e most

r some of

The center soon acquired

reputation for stag

e Bay arca. Composers

-garde music an

ltimedia happenings

e a much-celebrated senes of ¢

1 Cage and David Tudor

Karlheinz Stockhausen lectured. Terry Riley and Steve Reich wer

g their careers. Terry Riley’s "In C.” commissic

ter, was premiered there in 1964, and Steve Reich’s “It's Gonna Rain,” also

commissioned by the Tape Center, was played in February 1965." N

lved some form of i

TIC MUSLC 11

ed just

cian, ¢

had. Also

us

someone had 13 Rad d we

d

s and picces

sics and Cosn

Subotnick and Sender were r better ways to do

They wanted to “move N nd splicing to get some

thing that was more like an ar computer.”* What they were thinking of

e —— YA

s i




% box osing. Instead of

d have access to this inexpensive prece of equ

ves. Sender and Subotnick on the West Coast were dny

precisely the same nee Jeutsch on the East Coast, They too wanted to

become more

wse the new electy
rtable
Bill Maginnis still reme:

3 workir

gram for a ring mod

mics to help electronic music ma

nd affordabl

s the moment he was b

technician. He z drummer and ha

circuit

or. Ring modulators are devices first u

wavetorms b er, The resulting output (the

for multiplyir

sum and the difference between the two frequencies) is musically interest

al relationship to

cause the output frequencies have no musi

¢ belllike sounds becaw:

encies. They produce very s
nnis: “So | walk:
He said,
h’ He
s the key to the fron

hat?” He saud, ‘Oh,

put freq
altered harmonic structure. Ma,
and Ramon Sender was standing th
could you build it?" And |
starts fumbling with his keys, he says, °
here’s the ke id, “What,

nto the Tape Ce

u had a schematic

aid, ‘Sure cket

es in his p

to t

our new techniciar

and his nt for electronics

Maginnis became aware of Buc

fered t

when Bucl
have to go through all this tr

ning madulator: “You

elp him build

ne four diod.

has that hand-sold,

build you a ring modu

modulztor, which was th ¢ for the one Buchla built into his first

synthesizer.

ter was do md realized that the held

Buchla saw what the T

m of electronics to music. He started to discuss his

rick. Mag
ng between the

The ide:

5 T
ideas with Subol

found he was

iis 100 had a role to play; he

and the musicians.

vice—one tha

¢ music rather than

ment designed for other pury slowly developed. Subomick suggested

light source to control sound mising.” Despite

of this ap;

week later showed up with it on a plywood hoard. Subotnick: "This was a

h, Buchla built the devi

and less than one

h a light that shone through it

asted and had little holes

By changing the position of the holes, you could change

stocell

ic structure of the signal at the output of the pl
build

2 W

Buchla’s skepticism proved to be correct, Afte
Sender and Subot

is too was experimenting with light and photoresistors, whi

announced

in conjunction with relays to make a adimentary form of

tor. Later he turned into an clectromechanical sequencer by introduc-

p relavs and a dial. It only had ten even s re needing to be re

set, so it was not useful for makir

Sender and Subotnick pers d the Rockefeller Foundatior

nun thei: the 1g¢

center a all grant, $30,00

Five hundred dollars was on building the in-

tentional electror e

¢ of ana
“T had this

Buchla's familiarity with s

puters (from wo

ind mix them and things

far a cry for me to attach a voltage to the pitch of a
r ot to the amplitude of a VCA L, . But as soon as 1 adde

i voltage con

be

trol to the elements of the synthesizer it became a different ball g

CAUSE W

ould parametize everything. You weren't limited by how fast
fap
| had the potentiz

were controlled. But Buchla was after sor

ameter.”

betwee

you could turn 2 knob to
Buchla, like Moog

olutionize the

i to climinate the timex

: of ways to do clectromeally, Buc

—




was led to th

make

much influential pop e music. A

quencer prc

determined control valt nee and can endlessly

Buchla’s first sequencers ¢

cd by the user. In

these control voltages at a freque redetermi

1e were three control volta, p, and his

first surces” had eight voltage n). It

equent

was a to program & controlled oscillator to play &

series of diffe hesone er— in effect, a tune. As the not

timbre

repeat, the sound can be shaped and subtle changes in rhyth

introduced. Buchla: Yo

ildn't have to splice 16 picces of tape together

if you wanted a sequence of 16 notes. You conld simply take my sequencer

}

wd set the time and the pitch for ¢

nterval. So that required, of course,

sltage<controlled oscillay en it led to a

« and sequencer, and fror

bunch of other ideas.”

cctromechanical way ence a series of sounds

air. Peter Zinc

The idea of using ¢

was very much in n was also worki

m

imentary sequencir

inventor Raymond Scott.* at Buchla, with his

electronic way « h. The sequencer

was the one module th
and Ma
“Ramo

ot a thing sort of like your d

Moog eventually “copped” from Buchla * Sender
ed by what Buchla was de

ckoar

that is really, it's incredible.” I sa

nis W

ping Maginnis

ad seen wha

said, ‘Hey, |

And what it was was a sequencer.

“An Exciting Day"

the day that Don

mbers br t his prototype
And k

d atound up until

late 1965

left and 1 stayed

all night long, playing with this thing” Befo ing in the carly
ing Maginnis pro
f “Yankee Doodle.” “T k

ed to work on something So 1 get this call at

med the sequencer to play the first eight notes

w P [Oliveros] was coming in in the

oming from Pauline saying do 1 tumn this damn

thing off?™ Pauline had a very different way ¢ electronic music

and was rather indifferent to Buchla hla about that
and | hook
1ge vd turned the ke
think I' at™
Maginnis was amused to point out to us that the onginal Buchla Box,
now at Mills College,

nents attached to posts, That first prototype also had gaps for ¢

up the sequencer to the volt-

And Terry Riley said, 'l

day: “It was iting d.

led oscillat

i music on

has modules that are tack-soldered with compo
les that

Buchla had vet to design. Like Moog, Buchla had no idea how important

¢ whole fu-

synthesizers would become. At the Tape Center, it wasn't as i

ture of

ectronic music-making was about to

wother d

ange. Maginnis: "It was in-
il

oing in. But this one
t Packard.”

complete It was jus

Music Centy

Francisco Tap

Buchla was rc im the word

zer had (and still has} cc as in the word

" meaning ray

his new instrument as a ve mnitate or emulate the sounds of other

called his instrument the Buchla Music Box

instruments. He eventus

. Itwas often referred to as the Buchla

Jox or simply the Buch!

2 came up with invention without any knov of what

doing on the East
few months ahead of Moc first prototype was fin-

ished in the summer of 1964; Buchla's appeared in the fall of :g65. The

inventions were very similar: both were modular, were connected by

wires in flexible com s, and used

and amplifiers




equencer; Moog later adde

st 1 setics ¢ ! nsit it p tee differer {
¢ v T T th 1 1 st B 1 B e buil
th v i used t ntral t of iq
tape Jc t 5 kand t had

M 1 I rted at the same point; but they ended

lifferent plac They were th socialh T 2 me h

found sola 1 hobby of electron Joth ha it
inter wisic an luate work in physics «
leading American e ties, B 1e int

ow t and neithe 1 any experic of th

« anuifuct I hobbyist backg

periment freely

constraints that a corporat imposed. Th
on provided th wi i 1 a network within which they
comfortably operate and design new devices, Be ad enough tra
ng in, and understand; of, ¢lectronics to recognize the importance ¢
the de ent of transistors and advances in voltage control, Crucially
be encountered the world of avant-garde ele

% in New York and Buchl

vere immersed in the world of t

their synthesizer:

Strange Arrays

ol electronic sound: “It was a potentially ne TG

bly be new and different

Buchla was committed to this vision of doing something complctely new




He felt that going the keyboard route was reverting to an older techne

I saw no reason to b w from a kevboard, which is a device invente

later o lectrc

sperating switche

organs
and so
Buc

at would connect th

g more imaginative as a controller, something

o this new source of sonnd. Nc

rformer

his life-long interest

human-machine communication was part of his
motivation to improve on the kevboard. His arrays of touch-sensitive metal

pads

Buchla had a special name for these devices: kinesthetic input ports, Al-

1 wooden boxes were desi I to be more user-fnendly

though these pads could

tuned to play the twelve-note chromatic scale,

from the cc

Buchla’s whole aints of
the
His a

Center. John

design philosophy was to get awa
rd

e was shaped by

dard ke

e experimental composers he met

and his collaborator, David

of artists with whom Buch
£t

radio receiver (which he nse

lectronic sound
a diff

om he des

s a source of

1. Buchla’s

performance). Each pad was used to cor

1t stal

first-ever sale was to David Tudor, for w ned a set of five cirew

lar pads that could m

¢ sound around a space, fro

In Buchla’s vision of a keyhoardless sy

esizer, the operator would be

nstn

ment was ca-

stimulated to explore the new sounds of which the n
pable: "A keyboard is dictatorial. When y

board there it's |

u've got a black and white key-

d to play anything but keyboard music. And when's there

not a black and white keyboard you get into the knobs and the wires and

wolve

way. It

in many other

nnections and the 5, and yo

e music, and it's a far more experim

fewer people but if’s m

ot share M
hla, |
described according to ths standard atall. Buchla b

il
nential. In fact the
S

at

mverters on his ¢ “Our oniginal

ot eve

her than ex;

were something

Buchla

soes Bananas

d Moog
s that al

ce betweer

technologies of B

Patch cords an

e sorts of patch cords they used.
the operator to flexibly conne the different modules on a synthesizer
Buchla vsed

and plugs for “signal” and “cor

different sets of patch cord: erent sorts of wires

oltages

udio range of frequencies, while control voltages are typic

v. Buchla routed the control voltages through unscreened

wires with plugs at cach end, kriown as banana plugs, that could be stacked

uted through screened

nal voltages were
it the

we function was definitely not

one on top of the of

“Itwas to pr from interchanging the

t optimized for c

il for the other function.”

Moog, on the other hand, used standard jack plugs and scree ires
for all his patch cords, making no d tion between the two sorts of volt-
Buchla felt that his separatior al from control voltages made

se electronically. For example, he could invert control voltag

(turn a positive voltage to
y voltages. Mod audio range such as volt
plifiers (VCAs) could be ted from r
he control realm. Mixing the tv

negative one}, but it made no sen

les designed

modula-

wtrolled crenti

tors which worked ir

Buchla, like

£

at” In short, a disaster

car which could als




Another advantage Buchla claimed for keeping control

s separake

trom signal voit

at it helps a composer to understand mo:
x patch. “You can look at the system and
ex systems. Mort Subotnick was |

the structure

vites more cor

think ‘King of the Wires' on that

uld put in

more com

structures and still not confi
th

them wath the sounds.” In other wor

n of

banana plugs onc on top of another, 4 complex pat

estak

io sounds themselves

control voltages could be 1

ithout inadvertently confusing

ructure with the &
1

them

difference was much less salient for Moog: “In order to separate

would never want to nse

w that—that's

dio signal as a

control nd Tjust never sa

dec

ie up front

there is an advantage to doing it

than a conceptual [one], there's less ch

to mix up control voltages with

the audio, so maybe his was casier 10 use, to think about for musicians, but

mine wa re versatile

Mo

consteain the users? If the users wanted to mix up control v

's rather different desig

1 philasophy can be seen at work here. Why

|

ages with an

, why nat let them do so? The Moog way of doing thing

ct us

)

de these sorts ves. On the other h

questions for thems I, from

Buchla’s perspective he was providing composers of experimental music

way to make very

x patches easier to follow and

ing them to experimer

The Source of Une:

eated his own v < of his modules. All

ces for generating noise that are

ue series of

lor sor

synthesizers, including Moog’s, have

particularly ¢

ful for producing percussive effects and ot

cr sounds like

rain, waves, thune and wir

White noise, as it i s analogous to

white hght in that it con

ing gives proir

1 all sound man h

ence to h

er frequenci

ese shightly more in

white noise ~1o us, it sounds

t has been filtered to boost the lower freque

ctave). Rather than call his nowse sources

TONse while noise

tformally, it has equal encrgy

me the terms favored by most ma

» (introduced in

white noise or pink noise, whic )

fac |

named: them

Buchla on his Sy

the source of uncertainty.™ The source of uncertainty served primarily as

h could involve, for ins

i source of control volt

4 Tanc ges |

lled rates of chang

selectable probability distributions and voltage-ce

and thus was a omness into compositions

Another module

arbitrary

the “multipl

m 200 was call

ator”” Buchla maintains that these names, like “kinesthetic

function gene

ribed as ac

cause they de: irately as possible

input port,” were cf
lid: "1t wasn't that [ was trying to be different; |

what the device or mi

what it

uree of uncertainty’ meant precis

was trying to be acer
s, ‘Rande

gests just that, a randos

nerator’ means randomness. Randomness sug-
walk or

that you d

1 function

mty’ mea

ource of uncert

ymething

leal with. [t's not something random. If yo

le." Buc

uncertainty is a this

wanl some tainty it's a positive attity 1 was asserting the

ctic behind

er different e
I'he Buchla Box was de:

complex p

ans who wanted 1o produce

iece of music in real un.

The sequencers and the source o

vents that

plex chains of

d the operat

ack on each other of compo:

style of composition. M
h production of

and Suzan F

music as process, whet

complex system. The Buchla modular system was d

an ours was. It has a Jot of capability for trigger

off diff

1 modular system. You ¢

composer mind more

it sources, and for

ing sources in sequence, for turmi

real

& a very complex organization

set up @ machine that s duce an interesting sounding piece

I pr

by stself”




ment the til
ch plates, and potentiometer
) e
S T hg
k.. e n} your son f un
or the inte of that voltage, the
g m having a d ra

at the Buchla offered more subtle controls su the thre

fimension sequencing ability of the multiple arbitrary Rinction generator

and the ability to mix oscillator waveforms (a feat

e
ike-mine
1 figure than Viadim
d three of Buchla's systems
at Columb
1 Morton: Subotriek 1 Buchla's synthesizers @ Ussachevsky's way of w o
I¢ 18 . “,M : POst 2 synth i d b accessh
dbu boer A TR % h bie thinking T is not .
if Moon (1964, title fron that A ules were not ic nduring, and u 0

iek: "1 purpo: certain cs ain of his modules at tha vere superior to Buchla

[ felt that somchow i
¥'s order led Buchla to form his own company, Buchla anc

s. His first shop on Ashby Street in Berkeley was a storefront, little




bigger than a ¢
equipment out on the sic
and on rainy days we wou
had the

Most of hus carly s

just [acts out picking

shop in Oakland where Suzanne Ciani first

s, before word spread, were for customi

rdered by compasers who visi

Tape Center
Buchla has always been ur

ductior

asy with commerciz

elf as an artist who, as Ciani ed off his art

{itasimp it to be

mmercial success . It'sa fine i

and you want to stay in the arts at the ¢

duce anything, and yet you still have to
doat”

His

rhistic vision has had
thesizer. Be

er, for the commercial

mself up as 2 mass man-

cturer of synthesizers, he 1l many systems. Also, be

ing a small designer based in one location mes
sent back to |

occasionally

izers had o

studio for repair and service trucking aro

damaged their delicate electron

Buchla and CBS

wre into o more commercial form of production
zns to CBS. Electronic music was taking off, and

sloped slick der t 15 of the Buchla. For a
pany was worried by the impact that Buchla/CBS
yut CBS's arrangement with Buchla fell throu

not like to talk much about this episode, whic

ol

nstrat

CBS hired stafl

while the Moog cor

might have, He does

it a happy experience
for him " “They thought they was
uite a few CB

dropped the

to branch into musical mstruments.

There were ¢ oduction

n b Itw Y0 NATTOW 3

us. Their Fender guitar business was wanted the

market that that represented, and it was clear to them that electronic

y be on the

re destined

mstrument nnge.

When Ciani first met Buchla, he was still bitter about the CBS ex
He

that was,

so he knew that he

s making s

ence
hment, as

blishment. It was new, The establ
. was dangerous because they took things over and

en difficult, inc

1t al

for Buchlaas

they homogenized them." It must have be

reultural artist o be ¢ th part of the “estabhshment” like

a counte
CBS |
With the CBS ep Buchla re

ation, making systems for his «

urned to his low-key oper-

d for a small number of like-

minded composers and acader
followed to
sold to a lot of educatio
mean until this day . - . if ] go into a store
3

is day. “Its a niche ma

el

uy something and they see

wstitutions and & 1e

on your systerm, it’s in
n.” One

minimalist composer

My name on my cr card and say, '

10l Twenty-fve years

such and such a s

niversity ichla was Harvard. The famo

John Adam

purcha

ved synthesizer on a system that the Music Department
in 196, Although less well-known than the Moog, Buchla's syn-

piration to many artists and compo:

ers have beer

la never was part of C instrume

attend one AES me

w7, where 3ob Maog for

But while th all kinds of people.” By refusing

to rent a heoth and inste nd thus gaining lots of free

sroke most of the ry

ing a concert, a

for such conventions, And to this day

ak all the rules. Over the years he has made an ex-

sital synthesizers and different sorts of

nthesizers are still known in a small circle of

v wit

fter thirty

ership of his own company and

rachic s art




periences in the «

ercial world, came to appreciate Buchla's anticommercial stanc

¥
chla has done. He hasn't ed himself t

to admire what Do init
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