Nicolas Collins

| built my first working circuit in 1972. | was 18
and it was an ascillator. For several months |
had been messing .q}pqnd with ._9'._ second-hand
Tandberg reel-to-reel tape recorder contain-
ing a hidden, undocumented switch that, when
‘thrown, induced. delicious. semi-controllable,
distinctly un-Scandinavian swoops of feedback. |

was smitten by the siren call of electronic music,
but unable to afford any of the instruments avail-
‘able at the time: synthesizers — from Moog or

Arp or Buchla — were playthings of pop stars

and universities.

Integrated Circuits, on the e’t’ﬁe’r.ﬁéﬁd - the
guts of those costly machines — were getting
_cheaper in inverse proportion to their sophis-
tication. New: chips: contained 9o% of a func-
tional circuit designed by someone wha really
knew what h‘ezw_:a_s_ i_i_(':ing-;_:.'the-',_r_'e__msginjng__ 10%

could be filled in by someo ne-_‘v;;i’u eless — like:

{'or

myself. The trick was finding the right chips: in
the days before the World Wide Web, informa- -
tion was so much more compartmentalized,
with precious few leaks. When data did trickle

.down frop the engineers ta amateurs, through

tech-porn magazines with fitles like Popular

~ Electronics or Wiseless World, it was passed

from hand to hand like samizdat literatlire.

My first chip was a Signetics SE/NE 566 Phase

Locked Loop. th{en’ded as the bleating soul of
a Tgn-ich T_cmé lelehhpne, this was an ‘oscilla-
tor on a chip’ — perhaps not qgire so versatile
as one from Robert Moog's hand, but &t 5USD
it was considerably cheaper. Years later |
discovered that this same IC was the heart
of Paul DeMarinis' first circuit, an electronic
sruti box, and David Behrmarn's exiraordinary
1oo-oscillator home-made symthesizer - this
orie chip may have been to the development of
American electronic music as the Stratacaster

~ Bummies’ imprint:

was to the rise of rock and roll. Mine sat
gally in the center of an overly large cing
board, encased in a phenomenally ugly (yet it
me very professional-looking) metal box, witl
a ‘crinkly matte-black finish, festooned wiffi™
orange Dymo iabels, ofﬁcious_iy d‘esignaﬁq
few mismatched knobs, switches and jack

‘pitch,” ‘on,” ‘output,” etc. 5

Ugly or not, this box not only made electrori
music from the moment: it was turned ol

is bliss, two wrongs can make a right
anything worth doing is worth doing
— the house rules of hardware hackif
coined long before the emergence of tt

The next fall | started college at Wesle
University, where | studied compositi .
performance with Alvin Lucier, and picked:
electronic skills any way'| could: | scrufi
circuits in proper engineering journals i
first-year rabbinical student, with only
ding acquaintance of Hebrew, gazing at fhe



; almud 1 stole bench space in the physu:s Eab' . ':_
| drank a lot of cheap beer with Ron Kuwrla 1

at at David Behrman's feet through an :nvalu--" e
able guest resadency I ]omed Da\ud Tudor's
“Composers Inside Electronics,’ the Masons nf_..'_ o

ilicon: and | nageed Bob B:eiecki for adwce"- '

When all else failed.

Wy approach to design' lay somewhere be»"__. :
'tween the t;me~honored trad|tmn of Teverse =

nganeermg (take somethmg apari capy rt
makeavanaiion see if utstfilwnrks tryanoth—

'ervenaﬂon eu:)and ;ommgthe smran typmg o

a few .spec:ﬁc types o circuits that were ‘

semt-fo.me;__(i'f no-one else) mu‘sib_any.

ear the end of the 19708 the first afford‘able . :
-microcomputers came on the market. Cajoled
by the visionary Jim Horton, a handful of mu-
ns invested in Kim-1s — a singieﬁ'Aq'—sized .
reuit board that resembled an autoharp
ith a calculator glued on top (DeMarinis in-

2nded to program his o sing ’Oh'SUejenhah,'}

_._ngrammrng th;s fhmg in machme ianguage

ar'duous _

 tage over bm[dmg circuits: it was easrer to
'-".correct a mlstake hy re- programmmg than by :

for a porn film, [ mamtamed a sacret life of
hardware even as | programmed eway | usu-
~ ally found that a circuit or two hangmg off the
.computer sp1ced thmgs up a bn but i wasnt'
geitmg any yeunger end | felt there was 'no'
needto call aitentmn 1o my saddie shoes in an
';era of Doc Martms = ch '

. 'mii;{emium flops over, the
_ computers Keep running, the only sign of
impending disaster is the coronation of a

unter :ntumve headache :nducmg
pre __ess bt codmg offered cma grea‘r advan-"

e feel l:ke a l|wng nahonai freasure like ihe_
: :-oldest kimono maker n Japan but siudents love

pretender to the Am-'eritaﬁ t'h"mné m feaéh‘hg

the Art Institiite of Chn:ago) and | ﬁnd myse!f _.

e saldermg Qver the next ten years Apple,
jCommodore Atari and others introduced
machlnes that whose :ncreasmg sophlshca—.-_.
. tion (and eventua{ introduction of dlsk drn.re _'
..;._-3gradualiy reduced the angst factor of pro-

hydrophone : Eventuai[y lam persuaded to offer-:.

a summer lass in what has by now become a

goﬁen black art: Hardware Hack1 ng. It makes

photo E'y Aading

: = . : '.:_-iit' (fny"wife responds, witherinélyy'whét do you :
'L|ke'1he d:stmgmshed Dr Jeky!! or’rhat causm o
-'-_who leased out the ancestra[ _me as the set

expect when you offer a course in “Gameboy for

-Credtt '?)

'Th'e t‘:d'ur_se”be'g]'ns with listening: making con-
tact mikes and piezo drivers, experimenting

with coils and tape heads, twitching speakers
with batteries. We lick our fingers and lay them

‘gently on a radio circuit board: small currents
ﬂowmg through our skin create. feedback paths
-'_that tip the c:rcmt into oscillation and transform
_the radm into a touch- sensitive synthesazer o

the style of the infamous STEIM Cracklebox. We -

open and re-wire mys ln the tradmon of Reed
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