ore floor. Buchla has chosen not

50 it was not clear that it woule

1 design is as unique to the sounds of t

he Moog

the Steinway steel frame is

to the piano

Hens Devrscs

y a gradu-

art in the electronic mu

o8 MooG was excited. H
S BW: enit, but he had «

sic instrument business. He had built h

wdules, he had

three precious orders, and he had his bel the shop was soon

going to expand

I'he Modular Moog synthesizer, which was advertised for the first i

a the

synthesizer” in 1966, emerged over a peric

rent design decisions and a thousand

rather than an mvention

a penny. Ther

The history of tec

machines, processes, Lools

1as

the like. Such people are often portra

ir own lime. But

unsung heroes, ahead of their field, unrecogmized 1

ge. There are very

g in the bath is not the same as singing on

sccessfully turn

cople whe r inventions inte a real product th

can be manufactured, marketed, and sold d of electronic music in-

d

ments is litt with inventions, but there have been ve w true in-

novations,

s is Thaddeus Cahill's Telhar

One ¢ ¢ most spectacular inven




momum, developed in 1

This enormous instrument, which weighed
in Telhar

s piped to n

ant alternators, It v

an, and |

Technical problems of

rather

noying timbre led to its

of the f

true musical mnovations

immensely

it Hammond or

v Lan

s Hammond in
Ham: v

nd used a series

pinning tone wheels

k advan

naturized

form of the Telharmonium sound

e of tube

amplificrs and loud speakers (unava

Another notable in

e

ich Trautwein, who in 1928 devel-

oped the trauton

n (which Coebbels was keen to use for Nazi propa

nda) and who,

composer Oskar Sala, went on to produce

he mix-

1sed for the sound effects in Hitchcock's The Birds (1963
Maurice Martentot

classi

ped the Ond!

s Martenot in 1g28; it was used

formance a

ad a special repe

e written for it, includi

Messiaen, Boulez, and Ravel. ‘1o this day it is still used

Russolo,

he Italan futurists,

oped an early mechanical form
wal bu

theremin and the Ondes Mar

thesizer, His mntonar

nstruments) provoke

ddities.* However, like the

enot

found a home
in movies

The Listening Strategy

Bob's success as an innovatc

ace v factor: he listen

to
is. Rather than tell-

nd responded to their r

what his customers w

them

way things are sed a strategy over

ing how other people wanted things to be. He leamed

road, entering their homes and studios, and bring

first for a summer

hop and Jater to his own f

He saw more clearly than anyone that his own fate as a

of the field as a whole, and he d

as hied to the suce

facture

of nurturing that field, such g starting his own magazin,

He fell into v

what he

he learned as he fell iing

| it was fun. Bob had a blast

ulture, And above
rs. What he
th electronics, But |

around him, and in tf

joved doing mast we kn

durnmg
fiddlir

enjoye

iscovered he

d futzing

om became

1§, Inany

Nikolais and Siday and Hillar and all ¢

cust

his life-long friends. Moo,

rained collab

« 1 did business with in the early days have

¢ gotten to know the

s and customers throughout the

nal fnendsh

They've been very valuable to me both as pe
g
t guidance beg
d Eric Siday ref

dules on which to make avant-garde music for the

hesi

dance in re
Tha

Lejaren Hillar, a

posents.

his first three customers. Al

esented a spectrum of needs. Nikolais

wanted a bunch of #

tape loops. Hillar

dance troupe h raphed. He had previously

ser who headed the well-known University of Hli-
udic 1. Moog

ned out

was an acad

nois electronic and Siday was a

relationship with Sid

formed a
to be important for the future of the synthesizer. Siday wanted not just

modules but a complete system, and he

Eric Siday

Si | musicians of the day

ed as a violinist at the London Royal Academy of Music in the 1
1e United States in 1938, Wi

ay was one of the best-paid comm:

T'a

he played in silent films before moving to

-—




radio and TV came alc

electronic jingles, sour

, splicing, and any

ade. Onc of his best-known si

coffee per-
tronic ditty

CBS

colating in a Maxwell |
v CBS television

e in Color” wi

that introduced eve

esents this Pro,

for each second of sound *

nictn came lo

Trumansburg. M,

g: "We sat down and conceived on paper a whole mod

ular system that was g

ing to cost him $1,4

le

5 an incre
stuff SO k
is the
talked

hing like ten or twelve modules™ As far as [

can

th ime when a sy

st

1 the s

of a synthesizer was

Bob had alre

bout between me and a central customer.”

signed many of the modules Siday wanted. He had v

lators, amplifiers, and filters, and he envelope g

erators. But now he

em, He had to design a workable
Heal
would cost. 1 thought 1
had an idea of how much work woold go into it, or

net in which to house everythir had to come

up with a w about what th

mater

¢ knew how to

uild them. Well, [ didn’t know! A lot of time it was just feeling and guess-
t i

terally didn’t know what a

alance sheet was.” The business side of things was somethi

"4

" as he was to discover the

enjoyed or mastere eling and g

er six months’ work the system
Wais 1 ho
ing, the Apth
bedroom fc

s 1eady for delivery. Siday's s

agrand ten
Siday b

om apartment in an Upper West Sic

c

nit living room and maid

his work, "It was completely filled up with instruments ar

and stuff taken apart and stands and whatnot.” It was to

tis home studio that Bob was to deliver his first complete system. There

er large synthesizer

0 get this ra

was just 0
down to New Y
Bob did

he rode the bus: “We worked moi

t product, and we were very proud of it

d 1 took it

) some
a big synthesizer — it takes two m I gotit

Apth
}

Bob was a “little bit strung out” after his night on

oming and

bus and got it t¢

mto a taxi af

ic’s wife] is watch

e morning and Edith

one of the doorways. | put

b i take the lid off and take all the 7
nd spread it on the hall floor. Take one of the instruments out

next box and 1

n

and set it ug

of herself. She’s watching

this, but Edith is ng con ing
this. T was busy unpacking. I'm setting the sece All of
udden she lases control of herself ¢ tely. She screams out

shit in this hou All you ev » is bring shit i this

and somchow | got

t day

modules

Ily tunable, a

et lamous

yubl

Edith (who by now had become

delivering them on schedule. On ano
lose with Shirleigh Moog) b

vailing for a picce of equipment. Bob f

d it hard to

tfor keepin
¢ a deadline — he was nearly always late
Other ¢ 2
re so than Wendy (formerly Walter) Carlos, who pushed Bob to

stomers weze important for the future of the synthesizer, and

none 3
it her urging that Bob designed his first

perfect the technology. It w

50 came of adding the

1p with the

touch-sensitive keyboard

portamento control and the fixed filter bank (a form of graphic cqual

nto control,

ame standard features. The por
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i,

sortant for live perf

1945

ature of the Moog

To Key or Not to Key?

nerated by one key ¢

v well, but what if custo

15

faced this problem. In 1965

|-contrc
sred-c

v. One co
10 had beer

¢ had




said, ‘O, no, you don’t want a key cause then pe

think of it more traditiona

You'll be, it'll be dominated by the need to

tonal, or at least relate to tonal design And | simply thought, Well,
didn’t bother Schoenberg to have a keyboard. | mean, he still er

atonal music and you still have the freedom to do
b to do a keybe 1it” Deutsch felt,

wser would be able to overcome any conve

sther words, that a

serious cor

the ke

tional associations

ard evoked

2l of the key vas something Deutsct

and

a5 well. Walter Sear also put pressure on Moog to

n those days, had 1o have some back
ial musicians were voting with their

wanted keyhe

Siday ha

ds. So too did

sther commerei

o

t many musicians, the simpler-to-o

e Moog with its keyboard in-

¢ was more appealing. Moog, no dov

pressed by what most of his

customers wanted, decided to st ith the kevbo

himself

arding it

15t & variety of modules on the

melodic music

en as a keybo
instrun

ent. Many

f the pho

f the Moog (in the media, on record
albums, and n pr

show the keyboards pron

displayed. In these

d of the ¢
on the keybos ft hand is outstretched adjusting the knobs. We

asked Bob about these pictures: “The keyboards were 4

» take a picture, for some reason or

ard. People understand that then you're

Y wout it] you could be tuning in Russial This

You kv

makir

¢ left arm extended] graphically ties in the

ts out the po:

ire probably a zillion pictures like

the technolog

The need t
el

ical instrument, becau

Bob was all too w

|

diately get a sound out of
.d to an amplifier and ) sncountert
o o

n the movie Per-

ying ‘Agh

oh this with the
itdo? Y

y one series

i to go th

formance:

u know, ‘Play 1

t's a fabulous sanitizer and wha
M

spea

thesizers he |

e heard that so muc

id ampl

you could actually hear st

Tin

neeive that ment but it doesn't do any

People cox

thing.”
i

t's an icon and “looks good

And it is here that the wider cullure

of the pano pl

a role in shaping the

rly the dominance
¢, almost inexorably, the Moog syn
he Minimi

vard instroment

csizer became a

veloped in 197c, it

g was

was, de facto, a k
Moog has ev

approach of Ussache:

wing th

1o see the wisdom ¢

ind Milton Babl

nother giant of electronic

who ¢ bia-Princeton studio

music composit

Princeton and was closc sosing on the RCA synthe-

avs talked as if they were
B 1y

ey have dictated that certa

sizer. Moog: “Ussachevsky and B a

the light and the way and everyone else should follow th
hink. 1

all not be key

their concept is very narrow, |

shall not nd that sort of thing”

There s

With hindsight, we can sce that Bob’s decision to design his system




around a kevboard

a propitious one, But agai

hindsight should

At the time, this was
It was not that Moog looke
th

mislca

e decisions being m:
ball and foresa

ward instrument. 1t was just that if m

a key

s he to stop them having what t vanted?

istorr

meant that synthe

haped by the wider culture
1 by the Moog

s of interfaces such as the von controller (also kne as the linear

oller or stringer).* This two-footlong narrow rectangular
gold

ength

ated metal band strur

er a resistance strip runmi

noving a f ng the band and pushing down the musicia

can vary the control vol to the poi

contact. The ribbon pitch of an oscillator in a

similar way to moving a finger u iolin string. It can also be
1 vibrato, or to control o
Musicians came to value the ribbon, especially in live performance. One

such musician was
By r

Swansel

musiciar

pidly slidin

controller,

produced the same e

ombonist sliding the arm of his

trombone in and
played kevboards with t
Cecil and Bob Ma
to prox
Woman,” an
ver Hammer,"

Rock k

mance, For Keith [

ut. Swansen played the nbbon with one hand while he

e other. It was also use e studio, Malcolm

mleff used ibbon controller with Stevie Wonder

ic “burump” of the bass on “Baogie on, Reggae
Paul McCariney used it on the Beatles track “Maxwell’s Sil

ardists took to the controller with a ve:

merson, it was a

fhe shape of the ribbon controlle merson

i it like Videos of

ding on stage &

the gui
, Lake and Palmer in perfor-

lay

mp rock regalia

n as the ic swel

his ribbon controller upward |

his

tors

to the ribbon e

climaxes. Keith even had b

ler to fire up at s nee in re

hearsal he was d

his thumbnail blown

have h:
But in
1se for his ribhen controller: “The rib

wics Keith stumbled «

all these pyrot

got so worn down

ning, ‘Oh God, I've worn this out. I should really call Bob up

and get a new ribbon.’ But then |

thum
sounds. | thought, 'No,

ment wore out, but I got other sounds out of it

cross the ribbon and the

great

i consequence.

sfections musicians could often find a use.

the Moogs im
Running a

ound with electronic phallus in live performance is

1 3 hundred feet of ¢
1 he f

n, recalls what hap-

troller usual

always easy. Keith's ribbon co

got how far

he was himite

& OCTEshe

buton

he could go. Will Alexander, Kei

1 next: “During the Japan tour, the playing in Osaka at a

pen:

Il stadium. They were set «
the home plate was. So Keith s

bast

o feet away,

and he went unning at the avdience, when all of a

wi. It made the Moc

¢ end and it knocked him ¢

was able t
bowed to the

By, in effect, ¢

Keith, always the consummate sh

ncident with tumed s

ing the sib-

ence, and went running back to the stage
, Emerson and his audience (mainly made up of |
1 that

bon controller into

voung men) were reproducing all the cultural and gender symbol

" in rock music evokes

mservative areas of culty

P e



that M st ARP an S T ious of
e P
Fil vich contio hig T ound, were not
¢ had bee d sinc d radi b seems tn i
u 1t i a cor ation of book knowic Wl
kering. He presented the design i aper d ! on

the higher the harmonic frequencies that pass through it—or, mor

under it, since it's a low-pass filter, If you speak into a Jon

yur voice will be mu

ause the pipe is acting as a low-pass
£ W

king into & pillow has the same effect. Where the cutoff ocours—that is,

1ds on where the entoff control is set. By
the timbre or

1to dis clari

, the musician can sweep the filter thre

y emphasizing some harmonics and attenuating other

he sound

tion. Here was a new instrument, the sy fow new in

uments ever to come along. and peopl roeive itin Bob found a novel cir do this, using pairs of transistors connected

anced, because

terms of instruments with which they were familiar, the piano and guita by ¢ citors arrange

als

ame time

can go up
enter the bottom of the ladde frequencies find it

hard to make their v

ectrical properties of

Vi filter is a characteristic called the cutoff slope. A f
n't actually chop the h i

s them. The cutc

high frequ v has er cutof




ncy. When the filter is overdnive

hich means that the
» large — it produces a
fat Moc

who worked extensively with the ladder flter,

of the signals going into the filter

at is character

; sound, Jim

og, commented, “This filter defies analy

hings g

most defy mati

onents in sound

arly always hay

quite understood and nearly always i

quite specifiable resonances and distortions that accur at high f

beyon

idible range but that produce audible ef

filter is used with an e

elope gencrat the

g and was soon discovered by

55 ANgE

resonant deep sound is particularly app

t5.* Over the years it has be

ome a st

ple of pop and rock music,

the Minimoog (which uses a similar filter). Bob

en he was in
vited to bring his synthesizer to a New York s
and funk
the bass sound |

lio session where §

2] were recording their album Book

ds (1968). Moog set up
the Life of

11 remember distinetly was a plucked string,

with this sound

like a bass sound slide dowr

was something you e

not do on an

f session musi

bass .. . a couple

throu,

bass and he stops and he lis.
of the Moog

lost on this session musician. The Moog not only

5, and listens.

The sig

bass sound was not

sounded like an acoustic or electric bass, but it also sour

last he «

t this story; he felt

g 50

Moog was findi ng musicians at Jarge

Session musi
li

musicians

I; their livelihoods

But Is It @ Synthesizer?

ork, Moog refers

of such modules, by

» "electronic music mod-

rly accounts of his

it use the word “syn-

¢ 1666 he uscd the tery
nd in 1967 he

wnthesize” is to assemble

print

izer Concep

" The
A synthesizer

<duced the sical

whole out of |

yund into a complete sound. Moog, like Buchla

} | hard about whether to use the term. The name was assc
ciated with the RCA synthesizer, but Moog’s synthesizer, unlike the RCA
ard. Moog and Deutsch debated

Jot. Reynold Weidenaar, a composer based

sa

and had :

Moog factory, joined the

ecision, to call it a syn-

emember when he told me t
I saud, You

thesizer, and e

fchate: "l

c syn-

r if vou use

he sad

this word, 50 you're

going to

Well, no, it's a synthes:

with it And sc

sixtie
Bue!

nized that this was the na:

1 held out longest against the usag

that most people

What's in the Moog Name

19708, the Moog be
Hoow

anding —making custormers

e in the late 19605 and e

for any synthesizer, in much the same way that ¢

can be crucial for

ud, above 2

ct, as marke




“fugne.” Many

this day to mispronounc
m hus desk tel)

infamiliar with th

to pronou

the

I'the name
10000

and as David Van Kocvering

assume

to reserr sound of t athesizer itself— A
Cows moo, but synthesi
Moog s ;
King: “Everyone’s gone to the Moog [Moon].” The na
nght, it also looks ¢

And

or Dusan Bj

TS MoK

stnan ever) once said, hrasing the sixties lyric by

not only sounds

ht in disting

e letters adorming a prece of cquipment
lucky. If |
. itis unlikely that his make of synthesizer would have b
N
> would later
Kakehashi, the founder of Roland

that he ¢

ad been Larry Smith

Moog was extrem § name

come nd nam

iing a synthesizer is no trivial matter

market, were well aware. Ikutaro
I sy

h the name by I

Japanes

thesize

d today, tol

directe name, he

per and attached it to an organ hose days the

if it felt right. It did!

ns) for a week to se

The goo Series

By October

Moog had sta

known as the goo senes.? The me

les, which b
for

dized the different me

s varied in price from

a go1 VOO to Sy75 for a gog filter. In April 1967 Moog introduced for ¢
d three

The most

first time a catalog with complete “synthesizers” er-

(L 1L, and 11

expensive model cost a siz

mod ing in pric

e chunk of me 1y a small

enougl

house. A more claborate syste ith a tape recorder and

ificr could

vu back a lot more. Even rock stars were known to balk at the

cost

free, anc

erson tnied hard to get his I Mick Jagger, on being told

famously remarl hat's a lot of bread.”

- .

ments of composers of all tyg

all of the basic generating

of the classical studio, and provide additional




