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CREATIVE ASPECTS OF LIVE-PERFORMANCE ELECTRONIC MUSIC TECHNOLOGY
By Gordon Mumma
Cunningham Dance Foundation
New York, New York

I am a composer and performing musician by profession, with considerable experience
in acoustics and electronics, particularly solid-state technology. My work in
electronic music began in 1957, with the making of film soundtracks and electronic
music for theatre, and within a year I had established an electronic music studio.

Since that time my work with electronic music has evolved from its primacy as a
magnetic tape medium to an almost complete preoccupation with live-performance
electronic means. I like being a performing musician, I like the sound control
possible with electronic technology, and I like to compose electronic music which
I can perform live for paying audiences.

My own electronic music equipment is designed as part of the process of composing
my music. I am really like the composer who builds his own instruments, though
most of my "instruments" are inseparable from the compositions themselves.

My "end-product" is more than a package of electronic hardware, it is a per-
formance of music. Thus, on occasion my technical concerns may be differently
oriented than those of the usual electronic engineer. Nonetheless, we are con-
cerned with common ground: the applications of electronic technology to music.

Some differences still exist between the design and human-engineering of electronic
music studio equipment and that of live-performance equipment. In the studio the
composer doesn't really work in real-time. He works on magnetic tape, without an
audience, and can use his studio-time for "reworking". In the live performance an
audience is waiting to be entertained, astonished, amused, abused, or whatever,

and there is no time for "reworking". Live performance equipment is different

from studio equipment if for no other reason than the requirement of portability
for the performance equipment.

My decisions about electronic procedures, circuitry, and_configuratio?s are strongly
influenced by the requirements of my profession as a music maker. This is one

reason why I consider that my designing and building of circuits is really "composing".

I am simply employing electronic technology in the achievement of my art.

In 1966 I was commissioned, under the auspices of the National Endowment for the
Arts and Humanities, to compose music to accompany a new modern dance for the
Merce Cunningham Dance Company. I had already been at work on a piece for David
Tudor, a musician in the dance company, and decided to modify and finish this
project to fulfill the commission for Merce Cunningham.

The title of the piece is MESA. I wanted a predominent character of the music to
be of sustained sounds at one level interrupted by sounds of greatly contrasting
loudness. I had already given up the idea of a composition on magnetic tape,
because the kind of dynamic range I wanted simply isn't possible with tape.

My concept for MESA included the use of an inharmonic frequency spectrum with
extremes of sound density. To achieve this, as well as to control aspects of the
spatial perception of the audience, and still maintain clarity in the musical
continuity, I deploy inharmonically related portions of the sound through different
loudspeakers in the auditorium. Thus, the final "processing" of the sound is the
mixing of inharmonically related, spatially deployed sounds in each listener's two
ears. In contrast to Diastasis, as in Beer, the pitch changes of MESA are discrete
rather than continuous.

David Tudor plays the Bandoneon, an accordion-like Argentine instrument, and with it
can produce extremely long, sustained sounds over a wide frequency and dynamic
range. The Bandoneon became my sound-source for MESA, and the technical problems
ineluded, besides extending the dynamic range, frequency-translation and equali-
zation to obtain the desired timbres, and a configuration of logic circuitry to
control the continuity of the music.

Extending the dynamic range was the most complicated problem, because a wide range
of sound envelope controls had to be included in the same circuitry. These
functions are completely automatic in MESA, and are achieved with four VOLTAGE
CONTROLLED ATTENUATORS (VCA) developed in collaboration with Dr. William Ribbens in
Ann Arbor, Michigan.

The general configuration of MESA is indicated in Fjgure 1. Six microphones are
used, three attached to each side of the Bandoneon. These microphones are each
sensitive to different frequency bands. Thus, right at the beginning of this
scheme six different channels of sound are being processed. For various reasons,
besides thickening the plot, one microphone from each side of the Bandoneon is
applied to the circuitry of the other side.




There are four sound processing channels. The two inner channels are of primary
importance to the music, the other two channels are outriggers. By means of logic
circuitry the control signals (indicated by dashed lines) and program signals
(solid lines) are routed from one channel to another during performance. The
processed program outputs from the VCA modules are applied directly to power
amplifiers and thence to loudspeakers at different points in the auditorium. The
outrigger channels are usually heard from behind the audience. Though not
indicated in this diagram, voltage amplification at various levels is included in
the circuitry wherever necessary.

A closer view of the interrelated sound modification functions can be seen within
one of the system blocks. The functions of one of the modifiers are outlined in
Fugure 2.

The SPECTRUM TRANSFER is a frequency shifter with equalization. The amount of
frequency shift is determined either by variable internal control signals or by an
external signal derived from the Bandoneon itself. The source and nature of the
control signal is determined by the FM LOGIC.

The MULTIPLIER translates portions of the program spectrum by whole integers and
equalizes the product.

The PRODUCT VALVE is a combination amplitude and phase modulator, the product of
which contains the output of the SPECTRUM TRANSFER plus a new spectrum derived by
amplitude gating the SPECTRUM TRANSFER output with part of the MULTIPLIER output.

The MODIFIER ROUTE-GATE LOGIC is an adder with three inputs, two outputs, and a
control signal. This control signal comes from an external ROUTE-GATE LOGIC module
and determines (1) the proportions of the three inputs (from the SPECTRUM TRANSFER,
the MULTIPLIER, and the PRODUCT VALVE), and (2) the balance of the two outputs

(to the FORMANT MODULATOR and the outrigger modifier channel).

The FORMANT MODULATOR is a class of voltage-controlled comb-filter. The bandwidths
and center frequencies of the several passbands are continuously variable by
control signals from the external ROUTE-GATE LOGIC. The passband outputs are added
and sent to the VCA,

The VCA, besides accomplishing what its name implies, includes time delay circuitry
which shapes the envelope of the program signal. The control voltage is derived
both from the original Bandoneon signal and from the external ROUTE-GATE LOGIC.

The kinds of sound delays required for MESA are out of the question by direct
electronic manipulation of the program signal. Delays at the controlled, variable
speeds which I require are also beyond mechanical means. The solution to this
problem is inherent in the concept of MESA itself, since at this point in the
system it is the envelope of the otherwise sustained sounds which is to be shaped.
This is achieved by subjecting the VCA control signals to frequency-sensitive
thermal-delay circuitry. The wide dynamic range of the VCA is due to special bias
procedures.

All of the control signals for these sound modification functions are derived from
the Bandoneon itself. Some are frequency (or phase) modulated, some are amplitude
modulated, and in the VCA module some of the bias is derived from integration of
control and program signal sums. Because of the control signals are automatically
derived from the sound materials themselves, I call the process, and the music,
"eybersonic'".

The LOGIC modules have two basic functions. The FM LOGIC controls the operation of
the SPECTRUM TRANSFERS, determining the amount of program-signal frequency-shift

by control signals derived from the outrigger VCAs. The ROUTE-GATE LOGIC modules
determine aspects of the sound modification and, in conjunction with the actions

of the Bandoneon player, establish the musical continuity.

If these logic modules are operated in their fully automatic modes the most extreme
performance situation for MESA is possible: a duo between the Bandcneonist and

the electronic circuitry. Most often they are operated semi-automatically, with a
second human performer making decisions and overriding parts of the internal logic.
Usually this second performer is myself, the composer.

During the past decade a substantial repertoire of live-performance elctronic
music has been made by other composers, in the United States, in Europe, and in
Japan. The diversity of this repertoire is already sufficient to support several
performing ensembles. Among other composers of significance in this medium are
Robert Ashley, David Behrman, John Cage, Alvin Lucier, and the Japanese composer
Toshi Ichiyanagi. Some of their works extend beyond music into the realm of
"inter-media", and include theatre, film, and dance. These are works which also
integrate their non-musical elements into configurations of electronic manipu-
lation. It is difficult not to be excited about the future of these arts.
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It is imperative that we quickly find some way for the entire level of

world human understanding to rise to a new human scale.

This scale is the world...

The risks are the life or death of this world.

The technological explosion of this last half century, and the implied future
are overwhelming, man is running the machines of his own invention...

while the machine that is man...

runs the risk of running wild.

Technological research, development and involvement of the world community
has almost completely out-distanced the emotional-sociological (socio-"logical')
comprehension of this technology.

It is imperative that each and every member of the world community,

e J regardless of age and cultural background, join the 20th century as

quickly as possible.

The "technique-power" and "culture-over-reach" that is just beginning to
explode in many parts of the earth, is happening so quickly that it has put

Bandoneon FM LOGIC primary

T

D— MODIFIER VCA

| Y ‘!‘
1 X 1
right D ROUTE-GATE LOGIC

L]
1
3 3 Y

D——{ADDER MODIFIER VCA }———>="outrigger"

-

fos - ————— - -——’

—= to “outrigger" MODIFIER the logical fulcrum of man's intelligence so far outside himself that he
_________________ cannot judge or estimate the results of his acts before he commits them.
ST B GRS | T H The process of life as an experiment on earth has never been made clearer.
: - It is this danger...that man does not have time
: e 1 to talk to himself...
n TRANSFER Y : that man does not have means to talk to other men...
) v the world hangs by a thread of verbs and nouns.
T MOUHE? FORMANT Language and cultural-semantics are as explosive
> S L e e T oo AT LV ot as nuclear energy.
: I ; LOGIC I 4 It is imperative that we (the world's artists) invent a new world language...
: : ¥ ¥ : : that we invent a non-verbal international picture-language...
:'* WUCTPLER" 41 : ! \ I propose the following:
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Figure 2.




That immediate research begin on the possibility of an internaticnal

picture-language using fundamentally motion pictures.

That we research immediately existing audio-visual devices, to combine these

devices into an educational tool, that I shall call an "experience machine"

or a "culture-intercom"...

The establishment of audio-visual research centers...preferably on an

international scale...

These centers to explore the existing audio-visual hardware...

The development of new image-making devices...

(the storage and transfer of image materials, motion pictures, television,

computers, video-tape, etc...)

In short, a complete examination of all audio-visual devices and procedures,

with the idea in mind to find the best combination of such machines for

non-verbal inter-change.

The training of artists on an international basis in the use of these image

tools.

The immediate development of prototype theatres, hereafter called

"Movie-Dromes" that incorporate the use of such projection hardware.

The immediate research and development of image-events and performances

in the "Movie-Drome"...

I shall call these prototype presentations: "Movie Murals", "Ethos-Cinema",
"Newsreel of Dreams", '"Feedback"
"Image Libraries"...

The "movie-drome" would operate as follows...

In a spherical dome, simultaneous images of all sorts would be projected

on the entire dome-screen...the audience lies down at the outer edge of

the dome with their feet towards the center, thus almost the complete field

of view is the dome-screen. Thousands of images would be projected on this

screen...this image-flow could be compared to the "collage" form of the

newspaper, or the three ring circus...(both of which suffice the audience

with an abundance of facts and data)...the audience takes what it can or

wants from the presentation...and makes its own conclusions...each member

of the audience will build his own references from the image-flow, in the

best sense of the word the visual material is to be presented and each

individual makes his own conclusions...or realizations.

A particular example....

to prepare on hour-long presentation in the "movie-drome" using all sorts

of multi-plex images, depicting the course of western civilization since

the time of the Egyptians to the present...a rapid panoply of graphics

and light calling upon thousands of images, both still and in motion

(with appropriate "sound-images"). It would be possible to compress the

last three thousand years of Western life into such an aspect ratio that
we, the audience, can grasp the flow of man, time, and forms of life
that have lead us up to the very moment...details are not important, it
is the total scale of life that is...in other words...using the past and
the immediate present to help us understand the likely future...

endless filmic variations of this idea are possible in each field of
man's endeavor...science, math, geography...art, poetry, dance,

biology, etc....

endless variations of this idea by each culture group and nationality
that take it on as a project...to be presented in turn to each other
culture group...

The purpose and effect of such image-flow, and image density, (also to
be called "visual-velocity"), is to both deal and logical understanding,
and to penetrate to unconscious levels, the use of such "emotion-pictures',
would be to reach for

the "emotional denominator'" of all men...

the basis of human life thought and understanding that is non-verbal

to provide images that inspire basic intuitive instincts of self-
realization to inspire all men to good will and "inter and intro-
realization"...

When I talk of the movie-dromes as image libraries, it is understood
that such "life-theatres" would use some of the coming techniques

(video tape and computer inter-play) and thus be real communication

and storage centers, that is, by satellite, each dome could receive

its images from a world wide library source, store them and program

a feedback presentation to the local community that lived near the
center, this newsreel feedback, could authentically review the total
world image '"reality" in an hour long show that gave each member of

the audience a sense of the entire world picture...the let us say
world's work of the month put into an hour.

"Intra-communitronics", or dialogues with other centers would be likely,
and instant reference material via transmission televisicn and tele-
phone could be called for and received at 186,000 m.p.s....from any-
where in the world...

Thus I call this presentation, a "newsreel of ideas, of dreams, a
movie-mural..."

an image library, a culture de-compression chamber, a culture-inter-com"...
my concept is in effect the maximum use of the maximum information
devices that we now have at our disposal....

Certain things might happen...if an individual is exposed to an over-
whelming information experience...

It might be possible to re:order the levels of awareness of any person...




it certainly will re:order the structure of motion pictures as we know
them...

cinema will become a "performing" art...and image-library.

I foresee that such centers will have an artist in residence who will
orchestrate the image material he has at his disposal...

and will lead to a totally new international art form...

That in probing for the "emotional denominator", it would be possible
by the visual "power" of such a presentation to reach any age or
culture group regardless of culture and background

the "experience machine" could bring anyone on earth up to the 20th
cent

As the current growth rate risk of explosives to human flesh continues,
the risk of survival increases accordingly...

it now stands at 200 pounds of T.N.T. per human pound of flesh...per human
on earch.

There are an estimated 700 million people who are unlettered in the world...
we have no time to lose

or mis-calculate...

The world and self education process must find a quick solution to
re:order itself, a revision of itself, an awareness of itself...

that is each man, must somehow realize the enormous scale of human

life and accomplishments on earth right now...

Man must find a way to measure himself, to simultaneously grow and keep

in touch with himself...

Man must find a way to leap over his own prejudices, and apprehensions...
The means are on hand...here and now...

in technology and the extension of the senses...

To summarize:

My concern is for a way for the over-developing technology of part of the
world to help the under-developed emotional-socioleogy of all of the world
to catch up to the 20th century...to counter-balance technique and logic--
and to do it now, quickly...

My concern is for world peace and harmony...

the appreciation of individual minds...

the interlocking of good wills on an international exchange basis...

the interchange of images and ideas...

a realization of the process of 'realization" of self-education

that now must occur before the "fact" of education...

in short: a way for all men to have fore-knowledge

by advantageous use of past and immediate knowledge...

Mankind faces the immediate future with doubt on one hand

and molecular energy on the other...

He must move quickly and surely to preserve his future...

he must realize the present...

the here and the now...right now.

An international picture-language is a tool to build that future...




86 5F 3 o 22

S S i3 e it 4 @Y v of A+ it ik HE

TI=F>r- -4Lrw
Gordon Mumma

RRMFBRTSH 0. MROVRBFZHRTT >, FWEP. BFIH. SV Yo F-

AT—FEMERCGBELYOBREMATEELE, ROBFELOMEW(ZI1957F (214
2N, REOYILF - P39 o/PHBORTFELORELEETFENTE LI, 2hr
b—FLALLBFEXREICF 2O TT,

FDL AR, MOBFERENHRERTIFIT 192 - FT—TEBELT 550
tonh, FRBOVFNFECELALRLCHOTIICIEESFLTEELE, &
BRELRETIFERTHI L 4L, BFI¥HBCL-> TTRLTOER41F4,
FEABE L TR T, 3 BROEHWEEDES VA I TRETLAIRFHLLH
BLEvOTY,

Wb ->TLABFERERE. oFRXLFHT 2B0—8e LTRIEEATL
27, B "ER ECAYRAESREAAGLGOIMELVOTTY, FAEANE
BOEREO(HFRRTHN VBV ET,

o "BRRES" —RBLEBFBWULOLOT, Tho 2 X8BORELOTT,
SOLIEDUHT, BRI L > THROEFHMCE, BENBFHBOMLE R 1=
FRLEA>TVET, ELLELTHEIEDY, BFIYHFAELCEBTAIE W
FIET, HBOBCIMbN BB I LRbELINTT,

FThTHLUE, BIBFRER I A EMEERBEROBH L SV CAMIFEV]
PHNEESEASHNET, RAFCF TRFHRRE) ZALBMICY LA L ¢
h, BRRI72T 192 - T—7 I ffAELTUADTH->T. £ RBRYLTVD
TT., TOAECHABMEME>T "POLET" ZEHTEH20TT, £RETIER
RBELUCEY, BELANBED, M, MYIOAD LD, AN ERDZ L 4o
TVWAHDOTT, ¥LT "POusT" BMELI40RHN A, SRELZERE. K
RERELTOTHMEL VI LBEEEHHITE, R2CHERE IR TV 2T,

HOWTRIE, B, MAORER, EXOBEEL LTORRLOBERCE (XS
SATVETY, SAZEZRASERERH LB TS EHRIBIC Rl 2" Ot ®
ATVAEATY, RRENEHCROERHELERAL L EBFIHEAHLEET IO T
T,

19665 . FARRKZW AUB S ELSOBYMOTTI—R - h=r I aBBH0 -9
EHLVEL Y - ANLIOFEFEEFRTI_L2ERWEAE L, TTERBRETOER
HOEER, F1 T4 v F  Fa—-FPOLOOESICEELTVELEOT., ¥0/
BEFLELLTRAEL. v— R A= INLA~OBRIETHZLIZLELLE,

FTOEROBRER [A—4 (%) TT, AREOEXOHEL, —2 DL Tz
BRIFEALFCHLTEVAAKEALAL PSRAMERTETEIAES LI LOL
EueBuvzL, 927371492 T—7 kAT ABART TEBTTVE L,
HAYRDEFTAF I - LoPRF—TTREHEBECERTRENE S L TT,

(A=Y |OMBC 3, THOUAERAS P LEREXOWMMBESRE X CEB T2 2

EHEEATOLELE, ZOEMEELELTE ABROZMAENRR LML 4 »
LERNBROFTHRELEB T 20, HEEBOV AL ELRE—-H—4ELT
EEOTHMEMEIIOAEBFLEEMTI0TT, 25 LT, 2OFROBERE
‘RIETREROENVENOZOOETTAHRNEMETIOA, TOZMMECRMA A
LEENFI 9 JAZ030TT, COBOHEOTRBESENEVIINCLAR- A
naMLTVwES,

FAT4IF - Fa=FPH. PA-F14YDLILTPLEYFrOER, 1K F
AFERELET, TOXBTESECE(, FLTEVARML YL EH(FI92.
LRt >TRIFERDIFEHT LA TAE2T, XU FRrF YR [A—H] D
FRCLN, TSTHBHTMEIEMCLHHNET, ThEFXS(FIv 2 LY
PELRTI_E0ES, BENEBP/I5 M E—Ca vt oTRELVEBRLE
B¥sZs, Bty —AT SO Sy JERABRE T EHYT
. 7

FATFIw I Ly ERTH I RBOMELMETLE, EVIDRERSE
AYPA=AOEVL Y CHRLARCEIATTARL LAY > 1-0TT, ShHD
W2 (=] CURLCHEDNT, @20V 2 AT S -avba—E - PyT
F=2—= (VCA)MEMMAER) CLNTELLBOTT, VCARISHINT
PAT=N=DI 4 VT L YRR ERAMBELELOTT,

[X=%] o2RMNEECE I BCRTEANTT, AANTI 2073 »o'EbA,
EETONFXFOMBCEMNFIoATVE T, choDT(2RT74 220
FhA->RBEEHBOBELL>TVET, SHLT. ZORIOVSIZARYTIE
RoliR20F v >R NDESMNBEAZINTT, BanBHZL), ~OWEE
BAatb a3 XAFXF 0@l TR Fh—ENT( 07+ 4800
OEBRCMATE>TVET,

HLETILIZ X > FNRE2HN2T, ROILZ20RBMOF v > AL BEE
NRBELTEARLLOTY, SMHO=s0F v »2 N2 HRHLELOTT,
AZy ZEREEN, a¥ Fa—LES (A8) L TRIFLES (E8) 5. R¥Edh,
—2DNFr XA LBOF v R NEEOAET, TAFAOVCALERTRYT
LHANREBELEART— - FrFCAhbh, FALHEBOVAIVELERICEIOA
RRE=A=HoBFEMEL>THTVWEEZ T, BRHLEF v YR LOEREEEIS
REROILAHEMAET, SORECRERIATVELAS, BLRLTzLTO
BERBFZORREOHSOIVELEZACHVHATVET,

COBECMESULALEREEREN L VLV ESYE 2RICREATHET,
TAREIACEF 17747 — (BER) L L2 h@F0—2%ikALEZLTT
Te

AR PATRRAATAE—-2a 4 6O MERESRTT, HENVSOR T



ZAHIA FR—=EFPALF2F 22040 6@ 5 nHBESC L > TRER
MET, ZOAXPA-ESORREEREFMA Yy JCL>TRESAET,

INTF4TTAT— (588%) BTAT5L AR P LOBFEBIZ L > TEB
L. El&EL1271XLET,

Faxsb-dray (EHH) GARREL CATEBTT. TOLRBERARY
FPATBOMALTFALT, RAT A TFATF—HOO—8BE AR P LERED &
CCNMIEBMEL > THOABHLLARI PALERATVET,

EFAT2AF— =P LAy 2RE20AH, Z>20HhHh, —ona
YrE—AEBEAS2FHF— (1T3%) T, Soar FR—MESGHASBONL—} -
AP By 2pbRV2T, (NE2DANOLE (<22 P LEE, TALTF1T5
AFP—=. ZREZ P~ Tr7hThbDED), Q=Z2OHNDRFT R (707 b
THBERHLEEFAT727ATF—  Fr 2R A260) 2RELET,

AT ERBABENB 7 LEZ—0—HTT, 20OV 20 0BBHFIE0H
R L PO L ARANIABON~—F ~FA P APy I DAY FA—-LESIZE
S THEMPYECATETT, BBRBRHDHFMALGATVCALELSAIDTT,

VCARREHMRAEE LV IBROMEET 23S, TRIFLRBEOARBRER
AT oRMESEMERATVETY, F0AXPR—ABERLEDACFRF L5
WOL—F APy IOEmEILBORET,

LZAT [A—Y] CABLEEERE V-0 RTRIFAESOHBZEOBIL
BECL> TRMEATT, AXRH BT S A TTEEEDER R, 212, #ENY
FEUEDHOTT, L2 OMBEOREL [A—Y] ZOLODBBRIAEL T
VWET, SOVATFLADEDERLLBVT, [A—H]| BEILHEREIALIETHES,
DL I CRIFBAASIBFNARTH A, HTT, ZARVCAI R —LESLEAE
MEBLREErRRCEBEAES LIt TEREABOTT, VCAD - DL
WHAF Iy LrPRFNEAAFRABCEBDIITT,

CALEREERECL>TTRTOAXPR—MEB RN Y FRFED 0D 5
BTVET,. H260OFAAN (HdVRMGE) BETHN., H5 b0 (IREEETT,
FLTIVCALBLTRAMFANH560RaAX A—=IMESLTRIFLEEOR
m#sﬂtuthayru—mﬂi#imxﬂ%msmmaEmwunruaau,
HE-0BiE, TLTIOELE, "=y =v 2’ (AIHEE) LFATVET,

ShbRPy VS EREFIE=o0RENLBENHNET, FMRZy 211}
AR MPAEBOFRAWML, BHLEVCAL»L@OAZarbA—AESIC L
T7RISLESORAENEBORERETHIOTY, T LTEARAFAT BE
NFALMEL T, EROHMEMRLET,

bLohbpPy v EXRBUAFr+FCHEMNEHRETERTIELET L,
[A=H] OB&EELRBRETHS, NAFFFBELRTFEARO-EE »°5]

BETY., 0TV OSRE. THGHEDMNCHERAL,. BEooAMOERERFBREL L
TANKRBORBILER T CunEt, A%, COB-—ORFEHFLET. 2
nzxzoffREE I DbUITT,
BEVEMIEREVTFIFRRFORBENLLA—=PY =T AYH, 3—0 /3,
FLTHFEOFHRR-BIZL->TD2(H6hTaELE, ZOLAN—}F)—DSHME
(2rnREFAGEEHT IO+ U LOTT,
SORFEOBRELERRCEAN—} - FPLab— FAT4 v F -nN=vr L3
o= FATLr N, BEOFHRE—NREBAD A TEIT #HE
DERDHLEDBELLBAT "M »2—AF17" OBEHIBATVET. FLT
BB, BRE. BELTATVET, Zhold, 31:, EEXNHER LB T REOMAL
HETHERTT, COZERORRCAFLLVCTATVIZ L BEARTT.
(FEHI3L:E- R)

'
'
left ROUTE-GATE LOGIC | !
e v '
I_L| ]

[ MODIFIER ivcn I———r:
1

Bandoneon FM LOGIC primary
________________ ) i
I__g ,
b— MODIFIER VCA :
l ' ]
A ] :
]
right - —| ROUTE- GATE LOGIC I -
: i
ADDER MODIFIER VCA “outripger®
Figure 1.

-

t MODIRER

~SIed - PrODUCT |y ROUTE-
' 1| vaLve GATE MOOULATION]  LYCA ™ out
I | LOGIC X
: - _‘ + ]
| MULTRUER [ H i :
' ) :L ;

I -

L-___J ROUTE-GATE LOGIC

Figure 2.




5&7*4?9—:At

N S 4

ARGy F—-E-212%3
#Er

wEH~0WHEE: Gate Hill Rd.
Stony Point, NY 10980 or
¢/o "Culture-Intercom," En 1204
49 W. 45th, NY, NY 10036

bhbhld, EFOAMOEROLERHL L EFHTLVAM
BRS—=NEEDBFLEIDEEER(R213 5 Z L8
LETHD,

ZORF—=(E R THDB

ZOEROENTFEHSDERS, ThZHH TS,

BEFHENT 7/ nP2—BROREL . TAVHRT IE
RREANTHS, AMEZAMEEFRBELEL AL 500
EHASLTOD eI —H AMEO 6O TH HMBLIL o
RETHIHMERLTVS,

Fo/as—0WE. BRE. T LTHAHEROETh~DWG
B, ZOF 2 /A —0BRE - HRWIBAY (socio-" logical”)
BRLELAYRSCEVELTLES,

ER. VEHFREMLY, RS oWERO—ARLT
2, TEBHIR(HHRERICHMAN T2 Z L RBICLE
ThH3,

WERENS OB TESCHRLEH TV S THFDH,

( technique-power ) & FR{banima®n i@ & ; (culture-over-reach')
2, *FORB-NFHENCLRAETHIH, AMoX
HEORBNERCAMBZOG s AN RS EIZEES

2TL23, ELTAMRADOTAOHE L. 6> THE
LEn, #RILENT A TALVLDT,
HIERETHORBE L TOLEORIEN, ShLLECE L, (S
AhtzERRLTEL,

FRERDEIUBRTH B AMHSFABCHELL S

BMAL > TULHELI Lo AMbsE A4 CELMTASE
BAt> TUHLI Lo #RE, BELRE LTS —K
DETHELTH>TULS,

BRCEMNBERL L. B3 L¥-CHELTHROTSHS
bhbh (BROZWRLS) @, FLOHRELRHETS
bl SIITITEEE EEEN. 12 —F2aFAUBEEL+RATS
- t ......... h‘!fﬂ:ﬁ!‘t-ﬁ F3 —

REROZEARETHI—
EEANCURELFB T A 2 —Fat ABBEnTHE
2L TR OMET EMET S,
REONERER+ES CHRAL. CAL:2HASbET—
DOBFAA—EL2 = h & TEBMR  (Experience machine )
$1-@ "3{eA 2 —a4( culture-intercom ) ¢efEsiz (=
1’5-—-&‘35 - t.........

RBEFAR L2 — OB e o~ o ERMRKT

Thbe 2 —THHEONBERBAERT A - Lo

FLOUSA—SBHEROBRE -

(1 x—%E, RE, FLE, ar¥Pa—4— EFFT
—7HEOERMEET - )

BEtaic, FEENTACRLELEHEASEERR TS
EEEHEHVT, H603ABUERS LUt 2cl
Wt sSE;

AL A—CFENMERECOVTONMEZHRID
CEBOMBTHETZE,

ZHLERESBOFEAERIANLZEF VNS —IUT

Th—E—- Fa—L4) EBi—oBHOME,

Th—E—+ FRa—L s A= A X2 b EERBRIC
D2UT ORI OIR E PR
HE-hALDEFALREEY TA—E—- 2a2—5AX, T
— bR FT, FOma—RRE;. T74—F/ <92,
T A =D e ST TN = rrneneens ERRRZEIZT R,

fTh—E—+ FR—4 B3RO ILMEETBHED G
BEF—LOPT, 50 2 BHANRAMBNS L —SH F—4
KAL) = DREBREE LD reeene BHER. F—LRR2
J—rDREAYLTERAL S LS, F—andhDIZ@y
STREERUIHLT, F—LanHBOBIKI-L S, WFOq
A=TH DRI )= IZBRBEE N Do I A= OW
hid, REATVAEHFNO "Ma5—Ca ) B, $1-3=>
DY TR a—tFEIY—HADEI N LOTHS
"""""" (FH 6 4 BELBNVRUOEREF—2THEE ¢
B )eeeneenns HEZ, ERr o, BRTEZL0, 5\ 3BR
Lz b AMRUR Loverrens BEABBOBIRES SHT e il
FEO—A—AD'f A—SORADSAREED THFEST, £
RMAWHTH (. WERBOWR R, R VI EEOBED
BURTOITATLUAELLY, FEYXThFhBESORE
B BORIBM A AH T,

ﬂ-ﬁﬂ'&‘—g .........
HH0MBOTANFTLY IR A A= AEHLT, T
CTPAORRS LBELLVES E TOTEELHNER £ A
AT, TA—E—- Fa—L4A,TO—BEMEb 5 LK 4 5{E
# Foida BuFrRTEL(BREIADBS T 714 22 LN,
(YL HILF A=) EEHE)ERERETHTO
1 A—CERUEZT, BE=TFTE0EEXHE, bhbh,
23 NEMES,. bhbhtroRMIC: THVEAMEBEE
BEREORNEBIBETEDILIILTRRNI b L= F LM
THZELURETH A G oereneees HREETLC, HELOR

SN EFED Ry =N TH B (RIRE AP & e S L)
FINFREDADAHYERTES LS, ARLBEENREL
AT ETHD e IOTPAFTOERROT 7T~
3H, AMEHOEDE e B, M, BmEPEe X
W, . BH. £HP®. Fao [ZDWTTHARET 3 B orereres .
OFPAFTE—2OTa s bELTRIFARLSZELL
IL—FEIVERICLIAEBO ) T—a b, THIZH
DAL N—=T I LIBREND R ETHDerrrreree
FILEAA=COFN, 1 A—CBE, ((A-CHEEE
LIEFTAS) OBMENRE. ARNEN L WENERCHT
BLOTHN, EEBROULSLICETRBELTUV (:WIC, £
3 L1 TRRERE, ORER. HOWw DAL ERINHAAE
LETAZETHAS,
ERTRLELVAMEZTORE L IEMOEM (2, BRER
DEXHLEBOERELERT 2/ A 20EL, 550
2A4% THEN., ABMEBE, ~CBEET 5

A A=2 s F4TF ) =L LTOL—=E—" FA—LAlZ
DUTHE L &, Th(d, &5 L1z TEEH8(life-theatres )
HBFORKO—B (EFFF—FLarea—-s—nigEE
A) +#AL. TOHRE. XMoo iaz=h—aviFEot
YE—ERBEARFEVCIBRTHS, Tihbb, MR L-
T. &BF—LlR, #RNLSA TSV =R b A= 4310F
BN, 2o eBHML. T 2—DE(LECALDLY
D74 —FRy 7 ERBHEBRT A TESIESG, 2
Nza—Rl) =+ T74—=Fro 21, BiED—A—Alz2H
RiglovwToBEAEA 55— a—T, 2R X
- TRR,—ubE—BMEEREh—hBoitRoit
H—L+HECERTA > ENTELS,

T4 bpS-a3aztbtpz=u 22, Thbbfioter2—
EOMBEHSFTEDbABIESS L, AETLE, BIEC L 2R
HEERHHY, BROLZH L TLRRE b, BEFATAT




TANTREEABD o oevee

b, AMRZOLBE TPAF70=2—RRE, Bo=
2= RBRE, A—E—Ia—F Lo A A= 5475Y
—. X4tBEE ( Culture de-compression chamber ). 3X{bA

CETHIC, MO, bhbhrRERRECERTAR
AROMEBREBRABKIRICZEFRTHIZETHD e
 LAAYEFNCIRBERC I LI LG (T #-o
PO ENEBIEILE LAY e
TATOADBUDL<NEBUKFILTS Z &P alHE,

Fhi@FErIC, bhbhbtHl-oTVWA L) LREOMELE
UKRFEILTHTHA § e

3t TR, EWeeee L TAA—=DALT I~
SEBEA5,

FhoNterf—n, FRTEDS A—HBEF—4 R}
SHCRAETANESHRLEME., 2(HFHLVEBENZHH
FEUC LI LB Eoerennnn

TERNLHE 2+ ERTH2T. 25 LEEROIRKE D,
SdoT, XELFRCMEL(TRTOERE 23T N
=TI BT D ENTFREIC LB &, FARTFRLT LS,
TR, 3BT <~TOAL=+H#ICIZ3E LTS
srTaLs

AT 2RO »REORKETR 22T,
SHFEORBLENICICLETHERT Beeeeeen

MAE. AB—Ry Fooreenens WHREODAM—AIZ2ETNTZ
BRAFPFHFELTVS
HRCGEHTFOALMEEEAL B
bhbhizld, CHEECLEN, BELEZDTARBME LV

#% > EOHFAZR. #RAHOBRF I, SIE, BR

ANFL2.NBOVHARELRHALGTAE TS LUV
ThbH, EAN, BBRECEIIAMOLEEZT - RBOEL
BAS—=NLEVETCAGHOFETRBEBLEGAEL W

AMii, BEELHEL, BECHEMLOoAHNCHET 5
FEERRLLTARE SR,

AMiE. B50RE. TRAWMOIMBA>SHRERHI A
[E20 6 B Lvienaninee

%g-,?_[&usg.it: ......... :(;E'E ......... 7—-9 A=
BVNHLEEDERIZH Do

BT hir—

ook, #tRo—SBOBEICRELO2HETI/ /0P

ERSEORREOS ( R IEER - HRNERE =+
RIBUDOSE DD B oo HilitRREHINEDY-

BADCOTRRRvreees

EEMNZARNMTORBROI&A8bY
AA=DETATFTOER e

HEO "RE, ONCRELZ S RXTAELLLVASHE
ri , BIZOBE-

BTHCT~TOA4H, AELBEOHBOEN LT
TFHE/IFTETH S,

Az, —FTRREE LD, RHITRAIFHIAALY &
5T, UMOIFECHEEL T Berrrerees

ASiz, T0XRLEEFTH-, BRI OEECAHLY
FRAET S A Lrvearanes
A (RIRLE foverrerns
Fhighebiw,
EfRBBERENL I UKRRLRIBETIFRTH D

ZOEFLES E WETCRRLY

e s Do
%50 PETERS EDITI[]N R
A e e

E—9—RBNRAREXKY ) —XCRTENFRARZEDNFRIEGERTULETY

Amram
Arnell
Auric
Badings
Barati

Baur
Becker
Berberian
Butterworth
Cage

Cardew
Chou

Cowell

Dahl
El-Dabh
Englert
Erbse
Evangelisti
Feldman
Ferneyhough
Finney
Flanagan
Fukushima
Genzmer

Globokar
Griffes
Hampton
Harrison
Heider
Helps
Hirsch
Hoeller
Horvath
Hovhaness
Ichiyanagi
Irino
Ives
Kagel
Kelemen
Kubelik
Lancen
Ligeti
Luening
Lybbert
Mata
Mayuzumi
Moran
Nelson

C. F. PETERS CORPORATION

Works of the following composers are included in the Contemporary Music series published in
Peters Edition:

Otte

Panni
Peeters
Penderecki
Pinkham
Reck
Reynolds
Rorem
Schifrin
Schoenbach
Schoenberg
Smith Brindle
Stout
Surinach
Sydeman
Takahashi
Takemitsu
Tcherepnin
Trimble
Ussachevsky
Wangenheim
Wolff
Yuasa

373 Park Ave. South, New York, N.Y. 10016




Your
own

thing

Wool goes to great lérgths
to make your fashioh scéfe.
Team it with léather for the
wild —and woolly -leeks of
this year’s fashion frontier.
Anything goes with wodl.
How far out depénds on
YOU!

ALL NEW WOOL

International Wool Secretariat
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