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BUCHLA 400 - electrenic musical instrument

CONTROL VLTABE INPUTS

- pitch

- timbra

= modulation input

= filter cutoff frequency
= gate lewvel

- 4 software defined inputs
= range: O to 10 volts

CONTROL VOLTABE DUTPFUTS (10 total)
all functions software defined

FULSE INFUTS/OUTFUTS

= forward/reverse frame pulse inputfoutput
= F software defined inputs sach

— input threshold: 1.5 valts

= putput level: 10 wvolts or TTL

= gutput duration: .001 seconds

AUDIO OUTPUTE {8 total)

2 channel stereophonic busgy 144" phone connectorsg 200 ochms
impedance; & individuals volice outputs; siniphone connectors;
&30 ohm impedance; audio output levels are 1.2 volts FmE.

INTERCONNECT I DMNS

Standard Banana connectors

video out: BHC connector, 73 ohms; composite signal; for use
with standard video monitor.

Tapa infout: miniphone connectors, 1.2y Frms, for use with
guality audio cassette recorder.

terminal fprinter: REZ32Z2 with selectable baud rate, for user
access to internal compubter.

CIRCUITRY ANMD ARCHITECTURE

suparvisory control and data handlings internal IEEE=4%& bazed
genaral purpose digital computer; functional generaticn and input
correlation: &4 channel multiple arbitrary Ffunction gensrator:
signal gensration: pipelined, wmsultiplesed, & wvoice digital
oscillator with PROM based microcode; signal processing (gating,
filtering, phasing and locationl: wvoltage—controlled analog
circuitry; primary editing inputs: 24 touch activated kevs,
pras=ura seEnsltive joysticks, ssaled pushbutton switches: primary
performsance inputz: 100 programmable touch activated keys,

pressure sensitive joystick; accessories softwarer MIDMS, a PROM
resident ; instrumsent definition, performance and sScoring language.
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HNEW FRODUCT ANNOUMCEMENT

From Buchla & Associates comes the latest mesber of the 400 sEaries
glectronic musical instrumsnts. Incorporating a five octave; weighted
action clavier, the model 40& provides the keyboard player access to
Ehe extensive sonic resources and powerful music languages that
characterize the Buchla 400 series instrumssnts.

O0f particular interest to the composer is a musically sophisticated
SCora editor that functions in real time. Six orchestrally
differentiated voices can simultanscusly be displayed, auditioned, and
edited. A high resolution graphic display smploys Llinear-time

notation to visually present considerable more musical daka Ehan is

possible with wvideo display of conventional symbolic notation.
Instrument definitions; ‘dynamics, tespi; registratiom; and tunings are
all camplately programmable. Efficient cursor control combines with
mEnu-driven displays to provide unusually sfficient interactl ve
editing capabilities. The instrument can decode; display; and track a
SMFTE time code signal, ¥Ffacilitatimg Ffilm, wvidea and multitrack
composition.

The model 4y is a performance instrumsent with no equal. Dynamic
waveshaping technigues, multiple complex envelope generation and
advanced concepts of instrusent definition provide an extensive
electronic vocabulary. Tunable to any imaginable scale, the
specialized keyboard employs a novel capacitance sensing technigue to
achieve accurate response to both Fforce and pressure. Under computer
controly, thess performance gestures can be wsed to control any
comblnation of the 4068 ®@usical variables. Fresaure—sansl tlive
joysticks; control woltage inter—connections and analog modifiers
further extend the performance possibilities.

The model 44 coabines architecturally advanced hardware wWith
specialized high-lewvel software to achieve performance characteristics
unprecedented in the world of musical instrumentation. Thres
camputers are enployed, sach optimized to its task. A host computer
takes charge of user commenication, data handling and exscutive
contral . A second processor im responsible for processing
time—varying parametric data and a third processor applies digital
pipelined technigues to the generation of souwnd.

The Buchla 40& is available now; introductory price is ®10,500.
Further information may be obtained from Computers & Music,
196% Junipero Serra Blwvd., Daly City, CA 94014
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The 400's unique architecture features three computers, each of a
different nature, and each optimized to its particular function.

—_— e

SERVING A5 THE NERVE CENTER OF
THE IMSTRUMENT is a general purpose
digital computer. Programrmed to perform
usgr communication, data handling, and
superuisory control, this “host”™ computer
may be reprogrammesd to realize future
musical needs ar alternative instrumental
COnepts.

Receiving instructions and data from the host, a
second computer (called the multiple arbitvary func-
tion generator), directs the progress of 6 acousiic
parameters, each with a fime regolution of 171000 of a
second. This facility enables precise specification of
complex sonic detail and offers expanded possibilities
for expressive articulation,

M third computer, this one a pipefined digital signal
generator, produces the instrument’s six voices, Built
inte this computer are unusuathy powerful algogithms
for timbre genecation, incle Jl“,q fre-:'...!eni:'.' meaduba
tion, waveshape interpolation and tmbre modulation
(umiqus to the Buchla, this techmigue significantly awg-
ments the electrone woecabulary].

Gating and fltering are performed by voltage condrolled
analog circuitry, providing & dynamic range exceeding
o) db. Specialized phasing and location circuitry pre
vides unusual depth and imagng in the resultant acous-
tic field and enables independent location of each voide
i1 Slere0 SpAace.

Pﬁl—g'm!tﬂeuef extensibility is a fundamental aspect of the 400's design.

AN ARRAY OF CONTROL WVOLTAGE INPUTS

To further assure ease of E!-»n..:n!_iin:_:-n of
resources and capahilifies, the internal

AND OUTPUTS permits the mstrument’s powearful
control structure to interact with a variety of auxihary
equipment. 200 series modules may be used to aug:
ment the 400 for speciahzed applications, ranging from
baofeedback control to signal processing of accom:
parsing instruments. Pulse intercomnections  allow
synchronization with external events, addifianal m
slruments, of other media; and mdivideal voice out-
puts facilitate post-processing of signals

PrOCessor mearporates the industry stand
ard IEEE-69 hus. By adding resdily avail-
able plug-in cards, the instrument can be
expamded into a flexible compuler sypstem
appropriate to appbcations such as word
processing, network communications or
program dsveloprment.

The instrurnent’s operational lanauage
(MIDAS) is proaramrmed in rmusicFORTH,
a high level language distingushed by its
transportability, extensibility and ease of
user access. MIDAS presently combines a
realtime score editor with & comprehen-
sive nstrumenl delner. New versions of
MIDAS will add new capabdities, keeping
the Buchla 400 a gmwmg and vital insiru-
ment with ever-expanding resources.
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Multifunctional in nature, the Buchla 400 is designed to serve the
needs of composers, performers, educators, and listeners. :

ﬁ

OF PARTICULAR INTEREST TQ THE COMPOSER is a musically |3 = —r—
sophisticated score editor that functions in real time. Six orchestrally E_‘ﬁ‘i-‘f_":'r?
diffarentiated voices can simultaneously be displayed, auditioned, and | ¥ ¥
edited. Musical data is efficienth presented with ingar-tme notation and a =

high-resolution graphic display. [nstrument definitions, dynamics, termpi, oy "B - b~ -E- -F-
registration, and tunings are programmable, and a menu-driven editor Ten 400 o1 400 o500 08 408 200
provides for sectional labeling, recall, mserts, merges, copies and umps. BT home 2 8" Tum 3 Tem, 090 450
The instrument can decode, display, and track a SMPTE time code signal, | (4ot 4iieoy  Jinsrpe 1L ittt
i o R il g 2

facilitating film, video, and muliitrack compesition.

THE PERFORMER COMCQOCTS HIS SONIC FEASTS from an array of timbral ingredients
unprecedented in musical cuisine. Dynamic waveshaping techniques, multigle complex emwelope
generation, and advanced concepts of instrument definition provide an extensive elecirome vocabulary.
A speciahized touch sensitive kewboard can be organized in traditional or nontraditsonal Eashions, can he
iuned to any imaginable scale. and responds to the subtlest of musical gestures. Pressure-sensitive
iosticks, control voltage” interconnections, and analog modifiers further extend the possibilities.

AS AN EDUCATIONAL TOOL, the Buchla 400is unusually comprehen-
sive. With an architecture capable of implementing a variety of synthesis
techniques, the intricacies of frequency modulation, timbre modulaton
and non-linear waveshaping can be effectively presented. Fast realfime
graphic displays of waveshape tables and parametric ernvelopes enable
experimentation with the elements of musical structure. Tuning systems,
principles of orchestration, and other aspects of theory can be exploved,
and sophisticated high level software facilitates the development of new
musical languages and compaositional algorithms.

FOR THE LISTENER, who ia the final link in the musical chain, the Buchla 400 ofiers soms uhLHin\-’a-T
possibilities. With the capability of storing complete scores on cassette fape or plug-in cards, the instru
ment serves as an idealized playback medium, recreating the composer's intent with uncompromisad
iidelity. If he chooses, the bstener can display a score and interact with it at any level, from modifying bal-
ances, ternpi, or malrumentation, to completely reconfiguring & composition. Thus the Estener may
ahandon his role of passive consumer, and become a creative producer of the acoustic experence.

§§=

This is an expressive instrument created by musicians for musicians.
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DIRECTED BY DON BUCHLA, the 400 development “Dan is eqsly amang the most eduemeed and
team includes composers and performers 25 well as imagingtive of the mstrement buiidecs of the 20th
axperts in man-machine interface, electronic desian, Cenfrary.” Mloatom Sub=aimik
computer scence, and psycho-acoustics, Mir. Buchla’s Calfarnia Institute of the Aris
pn‘ll-:!sb‘.n’.‘-’.lhl hachground meludes space biophywsics re- “ fue te admire what Do Buchla bas done. He
search. multimedia cofmposition, the performance of |~'..:.-;.-.'_- aifcesed himseil to lmir the complexing :.d'h's
avant garde and traditional music and the design of both instruments fo et the demands of the so called
acousthe and electronic mstruments. As a Guegenheim ‘msarfet pioce’ As a reswt, [ dkink of afl the
fellow, he recently _,-;-.n-.|-|||:-,.-_n£ reEsearch in interactive spsterrs thar are avadlable, ks can b airgonized in
perlormance-oriented computer music languages, and as arbitrarily camplier waps maos! easily, "

an MEA fellow, he is currently Sesigning instrumentation Rabsrt Moog

and muske for a hundred piece electronic orchestra. Elactronoies 7, i3
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Technical Specifications -

-
CONTROL VOLTAGE [INFUTS (9 total) PULSE INPUITS (5 tatal)
pitch forward frame pulse
timbre reverse frame pulse
modulation mpur 3 software defined inputs
filter cutoff frequency . connectors; standard banana
gate lewel - i threshold: 1.5 volts
4 software defined inputs
commeciors: standard hanana

y FULSE OUTPUTS (5 tatal)

range: ) to 10 vaolts g
forward frame pulse -

reverse frame pulse

CONTROL WMOLTAGE QUTPUTSE (10 total) 3 software defined culputs
all finchons sofbware defmbd connectors: standard hanana
conneciors: slandard banana . level: dl0rvoliz o TTL

range: 0 1o L0 walts duration; M1 seconds

AU QUTPUTS (8 fatal)

& channel stereophonic bus; 1/4” phone connectors; 200 ohms impedence
b individual veice outpuls; miniphand connectors; 600 ohmes impedence
all audic output evels are 1.2

' i

g e
ADDITIONAL INTERCONNECTIONS
videa out: BNC connector, 75 ahms, compasite signal, for wse with standard vides monitor
tap |n.n’nut' riniEni plome- cunne:cl:-ms, 12w mpsd fior wse with quality audic cassatte reconder,
prinder; RESZ32 with selectable |_'||',|.|.n.'|. |.'|"||P Ior user access o intermal computer.

L REQUIREMENTS rd PHYSICAL CHARACTERISTICS
10 or 220 VAE o i wegght: 15 kg {33 pounds)
power: 75 walls maximum o " dimensions: S8 cm 3 405em x 125 cm

CIRCUITRY AND ARCHITECTLURE
supervisory control and data hamding: miernal [EEE-696 based general purpose digita! computer
funchion generation and input correlation: 44 channel mudiiple arbitrary lunclion generator
sigmal generalion: pipelined, multplexed, 6 voice degital oscillater with PROM bazed microcoda
signal processing (gating, fillering, phasing and kecation); vollage-controlled analng circuitny
primary editing inputs: 24 touch actvated hevs, pressure sensitive popsticks, sealed pushbadton switches
prisnary performance mppts: <100 programmable touch activated Keys, pressure senshtive joystick, accessories
soffware: bﬂ% a PR.CFH feﬂiﬁnn!}‘h‘ulrumu:: definttion, performance and scoring language
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BUCHLA & ASSOCIATES
PO, Box 5051
Berkelev, CA 94705
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