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Pundit Prall Nath performing wilh La Monte Young and Marian Za:f'f'la on Tambollrlu. 
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Corpy Fisdlcr ill r('/If'IIfI'lIl. 
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COREY FISCHER 

Transitions 

The fact that OUT theatre company is working in a sound scu lptu re mileau says something about 
the changes that have occured in how a lot of liS I)crcci\'c and prac tice theatre. 

Through most o f the twentieth cent ury, the psychological models at the basis o f western theatre came 
from Freud and Slanislavski ; the structural model s were mostly literary: narrati\"c plo ts, analyses of 
social behaviour, characters who were representative of soc ieta l pressures: th e legacy of Chcko\'. Ibsen 
and Shaw handed down to OdclJi, MjlJcr, Williams , Osborne, etc. 

The first break with these modds came from playwrights like Samuel Beckett and Eugene Ioncsco. In 
their plays event followed event without causality. Their structures were more often cyclical rather 
than linear. T heir characters were not "real peoplc" in the sense of verisimi li tude. Their language was 
paradoxicaJ and extra·verbal. 

The second break began to happen as t he practitioners of what came to be the " new" theatre -
Grotowski, the Becks. Paul Si lls, Joe Chaiken, Peter Broo k, etc. - began to look to th e work of Artaud. 
Brecht , Jung, Reich, Levi·Strauss for a new orientation to the processes of theatre. 

T hus, variolls aspects of theatre whi ch had been left in the background but which, in fact, pre-dale most 
of the concerns of "traditional" western theatre, bcg-dn 10 emerge inlo the foreground. T hese aspects 
are: Theatre as 'event' (thc whole genre of " Happeni ngs"), Theatre as 'play' (most ob\'ious in the work 
inspired by Vio la Spolin's and Paul Sills' notion o f theatre gallles and improvisation). Theatre as 'ritual" 
(the Living Theatre) , Theatre as 'confrontation' (Grotowski), Theatre as 'procrss' (possibly the most 
common aspect in all current experimental thcatrc) , 

As our idea of the human psyche changed to accomodale a vicw of self as discontinuous. transfonnation­
al and irrational, the Stanislavskian notions of " th e through line" or "spinc" of a character no longer fit. 
From the work of Spolin , J oe Chaiken. Pau l Sills, etc. , the concept of the transformation, as a tool for 
the actor, emer~d. T he actor on the stage, as the actor in the street, was free to switch masks as often 
as he needed. 
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As we began to examine our bodies and voices. we discovered a \';lS l potenlial o r li on-verbal interaction. 
In man y cases the lines betwecn th ea Ire. ther.tI)Y and ritual became hard 10 dr-.n\'. Wh:11 is esse ntial here 
is si mpl y that ror the rirst time in a grea t while. the actor was o nce aga in rreed rrom the straight-jacket 
or socialized behaviour (which is not to S:ly that he won ' t rind other straight -jackets). The actor no 
longer had to convince the audience thallhey weren't Ihere, lhal he was 110 1 an ac tor. that this was not 
a theatre. He could begin to explore the act or perrormance and at the s'lIne time reveal the process or 
his ex plor-d tion . He didn ' t have to "act natural." He was rrce to take on the sh.lpes o r animals, angels 
and demons, rree t o talk in tongues. 

This brings me back around to the idea o r l)Crrorming CROW, a "theatre.piece" as part or a sound scu lp­
ture exhibitio n. Sound. Sculpture. The body is a ft.-sonator. Voice: is brealh relc;tsed as \·ibralion. The 
texts arc te lUplates , I:!byrinths, pathways. patterns through whi ch we arti culate that vibrat io n. that 
energy. As \'o ices fill the sl)ace:. shapes are rormed. Our races, our mouths. tongues. throats. spines :mel 
stomachs echo th ose shapes. We are sculpting on both sides o r our coq}oral bo undries. We ,Ire reeling 
our voices and hearin g the ir echos. The rcelings awaken associations; the score givcs us a palh t hrough 
th em. 

These co lliding and connecting elements - sound , mo\'ement. reeling, text - rorge, in the act or per­
rorm ance, something which exists only while it is bei ng made and is not complete unless witnessed. 
T oday, words li ke Art , Theatre, Religion , Music, Scu lpt ure, arc melting. We can't contain thcm with 
closed definitions any more. Sculpture can move and make sounds and destroy itsclr and tr-dnsrorlll 
itselr and transrorm the \vi tness. So can theatre. Sculpture is tactile, audial, Ol raclory , visual: it 
works with th e senses. So does theatre. What~er you wan t to call these various acti\~ties - theatre, 
music, dance, painting - they all come down to 1}Iaying wilh, and articulaling energy, and they ronn, 
in relationshil} to each other, a continuum o r chllnging maleri:t!s, dynamics, structu ring, etc. They 
exist - not to be analyzed, abstracted, or otherwise rragmcntcd - but to be eXI:K!rienccd. 



JOHN GRAYSON John Grayson was bom in Windso r, O ntario 
in 1943. Ouring the mid·six ti es he worked 
under artists HalTY Partch and Charles 
Ma llox. Since t hen he has been constructing 
"arious sonoro us sculptures and cn\·ironments 
at a £arm o n Vancouver Island . 
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"(H'flf (wd IIO(h' ,wu"d ('(J/I(J/ldiflg: lOlli '" i!i 1111' I 'IH', 
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/)i.wfJ/ 'I',ifl~ 1111' I'III"!!Y ill (I rI'M)f/fllilljC body, 
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Devdopiflg Ihe cars. loueh. fwd (Ics/iblliur tOflsriO!l.mf'ss: sp('"cliflg (I duy blillclfolded. 
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Fim/i"g 10M .~O lltle/S. forgollf'" sO/we/s. 
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rOfl/' (,fltr(l tin~ attcnd;flg li!/elling 
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Li sh!ningJor 111(' loudl oJ t'mUl/nUlIa/1> rl'(llily. 
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PART IV 

This section provides a cursory look at prllcLical, largely tried and tested. ill uSlrath,c descriptions of 
innovative and creative applications of everyday materials for usc in the creation of sound scu lpture. 
The guideli nes, examples, methods and ideas presented by the various contributors wi ll be of lISC 

not only to those we ll .1Iang the path , but to any individuaJ just beginning to explore & experiment. 
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WILLIAM COlYlG This essay shows how a harmoni ca ll y rich en­
semble of so unds can be inexpensively made 
through th e imaginath'c utilizatio n o f commo n, 
everyday contemporary materials. There: arc: 
literally thousands o f shal}es and kinds of 
materials all aro llRd us, producLs and by·pro· 
ducts o f o ur industrial culture which nc\'cr 
bdo re have bee n 3V"d.i1ahle to man and which 
are wa iting to be "discovered " and used as 

vehicles for so und sculpture. 
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A Western Gamelan 
The co llection o f tuned metal e1emc:nts making UI) the South east·Asian Gamclan makes lo \'c1 y music as 
sevcr:aI people: play 0 11 il. The composer Lou Harrison and I decided to make O ll r own Western G:lll1 clan 
(cf. rig. t) based in ge neral on the traditional ones but not cOI}ying anything for the sake o f authenticit y. 
Our primary co nsidera tio n was to makc bea utirul so un d: our primary purpose to build a usable musical 
instrumcnt ro r which new serious music could be composed. (Eye appeal is \'cq ' iml)ort.lIIl also ill 
musical in struments. so (hal was kc pt vcry much in mind when des ignin g o ur Gamcla n.) Various pcnl a. 
tonic (5-toned) scal t-S lire uscd much in the world and C,III be tuned w;lh I}crfcc t harmon),. whereas our 
wes tern "tempered " scale is onl y .ac tuall ), in lune in its octaves. T he Gamelan Clm make usc of unusual 
(unings very ni cely since it can be lUlled ncar perfecti on then ca nnot be played ··oul-of-Iune."· The 
principaJ clements in the traditional Gamelans arc casl me tal bars w;lh b'lluhoo resonal o rs and round . 
be ll ·sounding, " upside-down " hro nze gongs, a ll suspe nded with lea ther fo r fr L"C vibra tion . Using Wes tern 
materials, our Gamelan is a "hal}!'), hybrid" o f I}ipes (d. fig. 2) and hars and mc tal resonators (d. fig. 3.4) 
and rubbe r mountings fo r th e I}ipcs (d. fi g. 5) and woodell stands (d. fig. 6.7) 10 hold cverything up. 
The o nl y " traditiona' " materials used arc leather ro r mounting the bars (cf. fig. 8) and , of co urse. wood. 

Here are a few no tes on construction : T he steel upper "sopra no be lls" arc I ·i nch trade-size thillwall 
elcetrical condui t; the "tenor bells," I -~·in eh trade-size electrica l cond uit. The a luminum "sopranos" 
arc I·inch outside·diameter furniture tubing and the " tenors" arc a luminum lube sized th e sam e as the 
I -~-inch clec trical co nduit (d . fig. 7). The bars for the lower tones are a ll aluminum with sizes ,!arying 
as found in a scrap meta l sto re (d. fig. 8). Mostl y th ey a r!' about 7.2 mm (,A·inch) thick and 90 mm 
(3~·inches) wide. The resonators for the bars are soldered together " bill y cans," i.e ., No. 10 food cans 
availablc at any res ta urant back door ( 176 111m high, 156 11111\ dia.) (d . fi g, 4). The boltom is le rt on 
thc bo ttom can . The tonc will 1I0 t sustaih if th e coupling is too light (resonator too l}Crfcc tl y tuncd ). 
All pil}CS and bars arc mounted at their nodal po in ts - 221h% of thei r lengt hs from each end - thc pipes 
with medi cal rubber t ubing on nai ls (d. fig. 5) and the bars hung on leather shoe laces from 20d size 
double-headed construction na il " pos ts" (d. fig. 8). Lumber used : 'A.inch pl ywood and '/i-inch Il ine 
bo ards. The bea ters fo r playing: ~-inch x 15· inch dowel sti cks with 2-inch di a., %.inch thi ck round 
woodcn heads padded with stre tched·on slices o f motorcyele tube . 



The tuning of any instrument is determined by its usc:. In this case, our instrument was built to be com· 
posed for by a composer so its tuning was specified by that composer (Lou Harrison). Certainly it could 
Ix: made with "sharps and nats" and all tuned up out-of.tunc Western sl)'le in 12 equal tones so you 
could play "Stormy Weather" on it. Why bother? We already have pianos and marimba phones. etc. , to 
play our favorite tuncs on. Marvellous new (to us) sound sensations can be achieved by trying different 
musicaJ modes in "jus t intonation," the expression used for ralionalluning. O nce a mode is set up, you 
can either improvise or seriously compose your music for it. Although the pe nta ton ic sche me is basically 
the most harmonious, other tones can be filled in with good resu lts too. The Western basic 7-tone 
CMajor scale, juslly tuned, is a good place to start with musical experimentation. We tuned ours in D. 
based on A-440. T he pentatonic involved here is D-E-F sharp-A-B and the ratios simply: 

A ~ D, 3,2; A! E, 4,3 ; Dt F·,harp, 4,5; F.,h.,p tn, 3,4. 

Metallic sounds are compli cated, so are difficult to lune by ear. A modem electronic tool gives our 
modem GamcJan precise vibrations perhaps nc\'er before possible. The oscilloscope pictures 3 sine 
waves against 2 or whatever and the builder filcs away untillhe w,n'es stay put (d. fig. 9). If a bar or 
tube is cut 100 short, bolts, nuts, and washers work fine for lowering the pitch (d. fig. 10). The above 
ratios are given as used with the oscilloscope. The hfill_in" tones for a complete "major" scale are G and 
Csharp tuned 0 G, 3:4 and F·sharp C'sharp, 2:3. What we come out with here (\vith our "major" 
scale sounding much like the O-major scale as sung by a choir) is "Ptolemy's Diatonic Syntonon" or 
"stretched diatonic" scale. Its note-to-nole ratios work out: 

9 10 16 9 10 9 16 
D- E Fsharp- G- A- 8- Csharp Is D 

8 9 15 8 9 8 

Starting with A·440 vibrations pcr second , 

10 8 9 8 
-x 440 := 488 - for B - x 488 - = 550 for C sharp, etc. 

9 9 ' 8 9 

Very good minor pentatonic modes are available from this scale starling from F-sharp, while a pelog­
type pentatonic mode starts from B. Olanging ratios for one or more toncs wi ll make other modes to 
play in . We have made one for some compositions that first sounds \'ery strange then becomes qui Ie 
glamorous upon further hearing. Using the 7th and II th harmonics we ca ll it the "7- 11 " sca le. Its 
pentatonic: 

Tone-tone ratios 
7 

A-
6 

"C" .!. 
7 

9 
D-

8 

II 
E-

9 

12 
"CU -

11 
A 
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1 7 4 3 " 2 - -
Ratios to b".sc tonc 1 6 3 2 6 

6 7 8 9 " 12 - -
6 6 6 6 6 6 

Experimenting with lIlany different modes can be done easi ly on a mo nochord. then th e mo nochord 
CiUl be used to tUll e any instrument, includi ng the Gamclan. The oscilloscope is recommended. howc\'cr, 
for transferring the monochord tones to mct:lIlophonc clements. 

OUT bars range from A-55 (787 mm long) 10 D-293-1 /3 (294 mm long). Our pipes. both steel alld alumi. 
num sets, go from A-220 (636 mm ) to 11-977- 1/9 (479 mm ) on th e big o nes and A-440 (636 mm) to 
E-2607. 1 1/27 (25 1 mm) on the sma ller ones. 

Much experimenting ca n be do ne with dc\,clol)ing the Western G:unclan. The lubes could be resonated 
(here bulk may be a Ilro blcm); the tubes co uld be bars instead and resonated ( that 's a celeste); usc 
other metal such as brass; wood (xylophone), etc.; the big bars (slabs) could be adjustcd in width to 
give cOllso nant overtones (5th - 3:2. o r octave - 2: J . most desirable); nil sorts o f arrangements could 
be mnde to mOllnt the clements and embelli sh them for visual beauty. 

Whil e building our very own repertoire for our Gamelan let us 1I 0 t forget the very extensive existing 
Asian onc. An evening's IHogra m cou ld include Balinese and J avanese selections and something from 
the Philippines. 



fil!llre 2 
P,,,, I)f /JifJ (,'u/nj;'s ·UI·.d 1°'" r. alllrlfm '. 

figure 3 
/Jjll Colvig pltl.n SOliII' uf IIIr df'CP buss IOIH'S of ',;,s 
'lI'es l t'rtI Catl/e/ull ' . 
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f-- Fi~lIr(> I 
0(' /(1;/ ()f til(' mid-rill'!!!' btls. /OIl('S. 

I·~itfllr(' .') 
This i.~ (1IYllinl/ hllSf ' SIIUU';'IJ! flu' rubbl" lubi" 1{ UpO/l 

II'lIil'l,,,,,, moullted lI,c ',wf'ci /II('I(/lll/bf'.~. Ti,Ls IHw' 
i.~. ill 111m. ,l/lIt'l'd IIJJO/l fll(' I/'oodl'/I d(lIId shrJ/l' " ill 

Fil!UfC' 6. 



F'igurl' 6 
A typical WOOdf'tl stand. TIH' /ittir holl's 
are for iml)roued sOll nd dispersal. 

Figure 7 II typical sectioll of pipes (with a rubber mallet 
resting on tile celltre top of til e pipes) silting 
on the wooden stand as showl! ill f'l5l1re 6. 167 
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Fi/!II r (' 8 
IA'clilter hiki"l! boot dlOl'·/flcrs /it,d 10 IIII' tl(li/.~ 

{Ir(' IUf'd for //Iuttl/lillg lilt' 1IIt'lllf bflr.~. 



Fitwrf' 9 
Till' oSl'illos('opl' control! (UP S('/'tl in the 
IIpper left COrllf'r. Till' microphotlf, i.~ 

S('f'lI to the lefl of Ihe IfIPtat pipl'S. 

Figure J 0 
Various bolls, nuts atld washers are 
used for lowerillg Ihe pilch of u 
metal ,ube. 
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Sounding Space 

(. Sf' II-;!!' f,l ' rtl/ i ";!, IHI r/ i" ip(' fI/ -m od lilt. / ec/ f" "f'l.ru" i" / (I('QII ,~I ;"(1/ t' f" ' i (()11m I ' III fI' l,ipl ' I'. 

If work l ' ff 'fl ll ·d IlIr /III' I lW I'OU"I'r I rl (;" II(>ry, 
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PAUL EARLS 

Sounding Space· DraWing Room Music 

"Sounding Space" is a sdf-generating, participant-modulated e lectronic/acoustical clwironmCnlall)iecc 
which allows a space to ge ncr ... te some o f its own musicul l)Otential, as well as allowi ng I)articipants the 
rare opportunity to hear and modify the standing w·.wcforms of a room . It represents:1 new develop­
ment in the field of environmental art and demonstratcs the creative application o f conventional equir>­
men' and knowledge. 

The idea for "Sounding Space" grew from two other projects rece ntl y re;dized at the [\1.1 .'1'. Center for 
Advanced Visual Studies, wilh \\ hich I ha\'c been associated since 1969. In March. 1972. I completed 
two sds of audio tapes of elcctronic music for the Colombian installation of a collaborative fire I}iece 
entitled "Flame Orchard ." A \cn ion of that work is in this exhihition, and is the work of the Dircctor 
of the M.I .T. Cente r, Gyurgy Kcpcs. 

"Flame Orchard " consists of a sound-activa tcd field o f fire which makes usc o f the rcsonant character­
istics of enclosed spaces (much like sound boxes), co upled with the vibrational patterns o f fixed pl:lt cs 
to generat e ChaidOlY figu res and Ucssel fun ctions whi ch modify the activity of th e living names. They 
change shape, co lor, sizc, or IlCrsonality in a li vi ng rela tionship with the music. 

Music for this piece rc(luired 100me re:ll-time electronic compos ition. as I soon learned that the extern;a! 
environment (te mper-Hure, humidity, and harometri c pressure) co uld significantl y a lt er the n:spo llse 
of the hoxcs, and th at theoretical calculations were no t va lid under a ll co nditio ns. Indeed, th e rI ;lIIH. .. "S 

themselves modified the emirollmenl an d changed the characte ristics ove r time. My music. to he 
effective, was pre-composi tiunally limited to those events determined by the ph ysical char;lclcri1oli cs 
of the sys tem, including its eccentrici ties ;lIld intcr·ac linn with its environment. 

The lin kage of musical sou nd with spa tial position and movement w· ... s a t the hc-.ut o f the "Sound 
Floor" devised for the 'Dia logue for the Senses' ex hibition opening the W"dsworth Atheni um 's Tactile 
Gallery in Hartford, Conneclicut. 'I hat unit, conceived and realized after it suggestion hy Gyorgy Kepes, 
was completed on ly one week prior to th e first prese ntation of "Sounding Space." It is part o f ;1Il 
enviro nment for unsighted artistic perceptio n, and co nsists of specially constructed musical ins truments 
placed in a false floor which arc activated by stepping through lhe area. 'I'imhral systems arc linked 
thro ugh chess moves. Here my role as a composer was in the design of rruitful se(luential ,md simul· 
taneous possible combinations which were made avai lable for participant assemb ly. To play the 
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instruments both hearing and total physical timed movement were employed, linking the ancient re­
lationships of music and dance in a more contellll)Oraneous field effect structure. It also brought to 
my mind the concept of a person's position generating or modifying a sound. 

The theorctical basis of "Sounding Space" is the additive erfect of acoustical and electrical feedback. 
H any complex signaJ, such as speech, is repetitively re-recorded by miking its ampl ified delayed 
playback, the resonant characteristics of the room, and to a lesser extent the equipment invoked. 
will act as a comb filter, quickly rendering the words incomprehensible and transforming the original 
signal into an amplitude and harmonic-partial modulated pitch cluster. 

Thc process of delayed fccdbaek has interesting and powerful aesthetic conceptual ill1l)lications. 
Norbert Wiener speaks of it as "a method of controlling a system by reinserting into the system results 
of its past performance .. . if the information which procceds backwards from the performance is 
able to change the general method and pattern of performance, wc ha\'c a process which may well be 
caJ led learn ing." 

Only a handful of artists have exp lored this area of real-time living with your own past : Alvin Lucier 
and Karlheintz Stockhausen arc composers who have done so, and J ames Seawright '5 TV works arc 
impressive examples. "Sounding Space" a lso relies on both the physical process and its philosophical 
position. 

My work uses the familiarly shunned phenomenon of real-timc microphonc feedback as the primary 
sound generating system. As is wc ll known, any coupling of an open microphone with the amp lifi ca­
tion of its own pickup will generate an osci llation in the clectronic c ircuitry of those systems which 
quickly goes out of control: it howls and squeals to the discomfort of a ll. The tuned circuits are 
resonated beyond their load limits if the amplification continues, as the signal is perpetually additi\'e. 
This effect has its counterpart in conven tional musical instruments : when the sensitive resonances of 
stringed instruments are O\'er-stimulated buzz and 'wolf' tones appear. Some Rock performers ha\'e 
made a limited use of microphone feedback for 'weird, - special effects. 

Standard formulae for obtaining the spectra of room resonances (Eigcntones, natural oscillations) in a 
rectangular space predict , for instance, that a 6x9x 12-foot room wi ll have approximately (weh'e such 
oscillations at 100 Hz., 18 at 175 Hz., 25 around 250 Hz., and O\'er 30 at 280 Hz" with the number 
steadi ly increasing as the frequency bandwidth rises. "Sounding Space-' concentrates on the lower fre­
quencies, by the use of filters and resonators. 

The Eigcntolles of 1\I.I.T.'s Hayden Art Gallery were combined with circuitry oscillations to produce 
the first installation of "Sounding Space" for two weeks in May, 1972. All of the primary audio sig­
nals in the room were resonated by controlled microphone feedback. Two other optional sound 
sou rces were ineluded in the M.I.T. installation : a \'oice-activated sampling of electronic music pro· 
duced on a EMS Synthi-I, and the amplification of participant singing or talking. Neither are necessary 
for the success of the system. They were included to provide an extra measure of participation and as 
a means of triggering and encouraging potential vibrational modL"S. Only the voice system is used in 
the Vancouver installation. 



1 

Each of the microphones in the room is dually coupled to a specific resonator and loudspeahr spread 
throughout the room. These resonators include organ pipes, hollow open cylinders, and paraboLic 
misslc CO\'crs. In the Hayden Gallery one mike was attached to a sail that moved it across differing 
organ pipes by air currents. One microphone is placed in a hollow partition at head level with a grilled 
access so that people can sing or speak into it. It feeds a loudspeaker at anolher end of the room. All 
of the other microphones are suspended from the ceiling and ate not directly accessible to the 
participanu. 

The standing wa,rdorms existing in the atca belwccen the microphones and loudspeakers detenninc 
the fundamental pilCh clusters sounded. The actual partial sounded of each series is selected by the 
microphone resonantors and other signals existent in the room, including the activity of all the other 
channels and added signals, such as singing, speech, handclaps, etc. Most signiricant is the presence 
or absence of a body at a crucial nodal point of a standing wave. At M.I.T., a modem dance class spent 
four hours profitably using the system to generate their own musically choreographed movement. 

The electronic multipliers shown in the logic diagram are indispellsible to the success of the system, 
as they control the amplifiers and prevent the continuous locking-on of any single pitch. These circuits 
output the electronic product of two input signals, retaining the arithmetic property of outputting 
zero (no signal) when either input is zero. In this case, one of the multiplier inputs is a variable low. 
frequency (.2 - 2 Hz.) sine wa"c, producing a continuous smooth swelling and fading of the pitches, 
as the sinusoidal alteration of the oscillator is ac ting as an automatic gain controller. When the 
polarity of the controlling sine wave changes, another partial of the same series sounds. Thus each 
microphone-loudspeaker produces at least two differing, aJtcmating pitches. Other pitches are sounded 
when other conditions chan~. At the first installation I counted sixteen different pitches occurring 
within twenty seconds. A minute change in the oscillating rate has a tremendous eHect upon the 
system, as some modes take longer to seule into oscillation than others. The Vancouver installation 
allows participant influence upon the oscillator/multipliers. 

Changing atmospheric and crowd conditions during the course of any day not only produce new 
results, but also transform the system so that the same dial readings wjl! not produce identical results 
when the room is empty and other conditions are as elose to identical as possible at the start of the 
day. Is some kind of automatic, electronic learning taking place? The room remains stab le only when 
empty, when up to 40 seconds can pass without an exact repetition of e\'ents. 

This incongruity perhaps derhres fTOm the tOlal cybernetic qualities of the system: all the sonic 
activity and waveform patterns arc inter-active, and a change in allY part of the system alters the entire 
unit which in turn provides new data for the system. The c \'ent has true evo lution capabi lities, and, 
in my own mind , it takes on a real and living personalit y during the course of an exhibition. Closing 
it down the final day is like an act of homicide. 
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As mentioncd above, aU of the resonators and filters are adjusted to suppress high frequencies. It is 
rare that a pitch abo\'e 400 Hz. (midd le 'c' is around 260 Hz.) is produced. The majority of the 
pitches should be between 30 and 300 Hz. The limiters are set to take effect just before the hard dip­
ping level. and they output a near.triangular wa\'eform (the closest acoustical instrument equivalent 
is a elarinet, but they're not normally used in that range). The net effect is of a complex, slowly evolv· 
ing work for a choir of trombones which mysteriously mo\'e about the space. 

The ear easily accepts a relatively high \'olume of sound in the bass region, as the ear is most inefficient 
there, particularly if the amplitude and slope of the signal are gradual. Even though the actual decibel 
level is relatively high (up to 100 db) in the room, the combination of smooth amplitude and fre· 
quency waveforms (sine to delta) mo\ing through a harmonic array of low frequencies (even though 
some series are 'dissonant' with othcrs) can produce a plcasing sonic environment. Perhaps these 
principles can be used where intrusive noise is a problem, not by trying to eliminate the noise, but 
transforming it to a format more acceptable. 

The appearance of the environment is calcu lated to enhance its quiet, monochromatic, contemplative 
oasis·like qualities for leisured exploration. The controlled lighting is simple, emphas izing the different 
shadow values of the resonators, loudspeakers, and microphones. They are the only \'isible pieces of 
equipment. Their cords are tacked to the walls and ceiling leading to the \,jscer.t. of tile system hidden 
in another room, something like a Wizard of Oz arrangement, with the magic concealed and the room 
itse lf a mystery. Yet the real sound.producing instruments are truly only the microphones and loud. 
speakers, and the performers arc the participants. 

The equipment used is a hybrid of high quality home hi·fi units and a few spt!ciallaboratory items. 
At M.I.T., AKG condenser microphones, a Sony mixer/ preamp. Marantz anlpLifiers, and Bose 901 
loudspeakers were lined wilh some relatively inexpensive and easily crafted circuit.s. The matrix 
mixer is not a generaJ ly availab le piece of equipment , though it is extremely useful for any electronic 
presentation, and I have made up a special 4x4 unit for the Vancouver installation. Voltage.controlled 
oscillalors and multipliers are, in a different formal, basic synthesizer modules. I adapt my unilS from 
circuils used at lhe M.J.T. Research Laboratory of Electronics, as well as building my own. 

The possibilities for the use of this system in urban environments, private homes, and lheatcr/dance 
are obvious and are being explored. It ofrcrs a composer another way in which he can simultaneous ly 
assume a generous. inviting stance to a public whi le retaining his speciali zed and sophisticated role 
wl1h others who become. like him, performers, creators, and audience. 
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The Amplifying Clavichord 
Ivor DaITeg has been inventing new musical instruments since lhe thirties. One aspect of this area of 
his endeavours well illustrates the fact that a good deal can be done in sound by using only what is 
immediately available in the environment. This is what Daneg does. 

As onc example, the frame for Darrcg's Amplirying Clavichord shown here (c.r. Page 177) is con­
structed out of a reinforced bcdframe and contains an abundance: of parts from what would nor­
mally be: considered the most unlikely of "surplus" sources. 

"The Amplifying Clavichord was built in January, 1940 and is now 
being n=buill to have four sets of pickups (or dirruent timbr~. An 
extensive: series of experiments was conducted with different 
typcs of pickups. it was found that what works well on electric 
guitars is not very suitable for clavichords. though it might be 
for harpsichords. 

"The tangents and all strings are stee:! instead of the traditional brass. 
Having no soundingboard. the tones last longer than they do in the 
conventional c::lavichord. The individual vibrato is much greater than 
that on conventional clavichords, and fuUy wlder the player's ex­
pressive control. The strings are 8-feet long in the bass to avoid 
would strings as much as possible. 

'"Three years ago, during the rebuilding phase, it was used as a giant 
15S-string psa ltery and dulcimer, tuned to an overtone series. 
With the strings free to sustain, the instrument fills a large room 
with sound. I also discovered at that time that hitting the metal 
frame with a mallet products a curiously hollow, long-echoing 
drum-like sound." 

Among Ivor Darreg's other instruments are : an electric keyboard drum, an electronic keyboard 
oboe, an amplifying five-string ctllo, a thereminvox, and a special electronic organ with automatic 
tuning and the: ability to play in different tuning-systems. Besides these, he has re-fTelle:d guitars 
to the: 19- and 22-tone systems, and uses the 31-10nc guitar of Ervin Wilson and the 19-tone: Schafer 
Undevigintivox. 
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Tony Price 

A Musical Carillon 

This sound sculpture sta nds 011 a remote sec ti o n of sc rub land 1101 f ilT frolll Santa Fe. New ~Icxico. 
On I)agc 178 it is being played with clappers activated hy ropes attached to th em, which s trike th e 
metal cy linders. The wi nd also plays it. The cy linders can be manually sw ullg agai nst each other. 

Part of the artist's concept includes the C\'clll ual mounting o f soleno id strikers which he would OPCr:ltc 
frolll a control board from lhe ncarest back porch O\'er a half·mile awOl)'. The mel:1i cy linders an' unique 
si nce they were If.tlhered from the sef'''I} y.ml of the Los A lamos A Lomie Energy Testing G found. 

179 



A Concert of Factory Siren & Steam Whistles' 

180 

A new idea for proletarian musie developed in post re"o lu tionary U.S.S.R. during the early I 920·s. "The 
new music had to embrace alllhe no ises of the mechani cal age, the rhythm of the machine, the din o f 
the great city and the facto ry, the whirrin g o r driving-bel lS, the clattering o r motors, and the shrill no tes 
of motor-horns. 

·'Therefore. th e Bolshevists very soon proceeded to co ns truct special no ise instrume nts. to fo rm noise 
orc hestras, to ghrc th e public a 'real new music' instead o f the usual o ld bourgeois, indi,'idualisl ic 'patch. 
work ,' and in this wa y to prepare the collective soul for th e revelation of lhe ho li cst. The y imitated all 
conce ivablc sounds rrom industry and tcchnology alld united th em ill peculiar fugues. ill which a whole 
world or noise deafened the car. In increasingly extended rorms th e new 'machine music' made itself 
felt , and soon noise symphonies, noise 0l)eras, ;md noise festi\'e l)Crform all ccs were composed. Perro rm ­
ances of this kind were carried out wilh a serious ness and a devo tio n which resemble religio us mys teries." 

The 'symphony o f factory whistles' which "was lIsed by preference at a ll great communist fesli,·.tls, was 
due to the untiring revo lutio nary poe ts, Ga.~te,' and Maiako\'s ki . They po inted o ut that l)rolet:ari:UI 
music should no lo nger be confined to one n:arrow room. hut that its audience should he the l)olHalation 
of a whole di strict. The factory whistle was, in their opinion . best adapted to he th e new and prodomi­
nant orchestral ins trument , for its tone co uld he hea rd hy whole quarters and remind tIlt." proletariat of 
its real home, the factory. It was no t long be rore theorelical discussions were put into prac ti ce; as earl y 
as 1918 eXI)CrimenlS "~lh faclory whistle sy mph onies of this kind were tried in J·e lersliurg and later in 
Ni z.hni-No\'gorod . But the first pcrfOrl1l11IlCC on ;llarge sca le took pl:tce in Uaku o n 7th No\'cmher 1922. 
The foghorns of the whole CLS pian Flcet, ;111 th e factory sirens. Iwo batte rics of artillery, !>c\'eral infa ntry 
regiments , a machine-gun scction , re.11 hydro plancs. and fin all y choi rs in which ;!Ilthe spectat or!> joined, 
look part in lhis performance . The festival is s;lid to have been very impress ive ; it is not surprising that 
lhis music co uld be heard rar beyond the w'dlls o f the town o r Baku ." 

"' from : vrhe Mjnd and Face of Bols hevism' hy R. Fulnp-'lillcn, G. P. I·utnam and Sons, London & New 
York , 1927 



The eondul'tor of the cOllet'rI of factory Sift'IIS 
and Steam II'lli&//t's. 

TIl(' &/PfWI lI 'hi.dies if! adioll. TIlt' conductor 
f"fJn bp .,"f' /I U/I 11,(' ruof. 
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I,,,i& FraflJ!plla with a .mbsl'diufl Ms('mbl." of 'Rajll Husi!: IJ ' 
(drumhead.,. aluminum. 1IIf'llIl/mllll!. IJit'x4t ltus, rubbl'r bru iers). 



Luis Frangello 

RAIN MUSIC I I 

Luis Frangclla . an Argentine artist currently working with 
M.I.T.'s Centre of Advanced VisuaJ Studies h:u developed 
m any interesting large scale sound scu lptures. This is one of 
them. Rain Music II serves as a good example of a large scale 
environmental sound sculpture. 

R ain Music II is a series of drums (shown in detail all this 
and the OPI)ositc page) arranged in the shape of a roof 
to be placed in a quiet place in a city (c.r. page 184). 
The moving clements mounted above the drums transform 
the impact of rain d.,ops or the movement of the wi nd into 
kinetic energy causing the clements to stri1..c the tUlled dnullS 
wi th varying amounts of force. 

Rain Musil' lI. sub seelio". 183 
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Max Dean 

SOUND SCULPTURE 

GENERAL DESCRIPTION 

A wooden cube containing a mechanism cal}able of cutting the top off the cube. The mechanism is 
activated when the ambient sound reaches a specific level. 

TECHNICAL DESCRIPTION 

The mechanism within the cube consists of a central steel shaft supporting an electric chai n saw 
and an electric motor. The centre shaft is anchored by a metal cross piece to which is atl;:tchcd a 
second electric motor. The saw, positioned so that the blade is parallel with the top of the cube, 
is mounted on;1 metal bracket attached to the centre shaft. 

The mechanism is triggered by a voice operated relay located in the stand. Upon activation both the 
chain saw and all electric motor stan. The moLor. coupled by il chain to the metal bracket. pivots 
the saw dmwing it through the wall about 4 inches from the top of the cube. Whcn the blade is 
perpendicular w ith the side of the cube a contact sw itch turns off the molor while another switch 
~tarts the second motor. Thc second molor is coupled to the centre shaft and rotates the saw through 
the rem;lining three hundred and sixt), degrees. When the saw returns to the starting point anothcr 
I>air of contact switches cut off the chain saw and electric molor. 

After the piece is completed the mechani sm is transferred from the Cllt cube. scaled inside a new culJe. 
and replaced on the stand. 
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SOUND SEWAGE 

' The depth and meaning of new sonic explorations are being obfuscated and neutralized by th e vast and 
growing amounts of sound sewage permeating ou r environment. Recent studies show that sound pollution 
is causing many of us to lose aural acui ty continuously. This has been sho\YJl not to be the case for 
peop le who have remained une xposed to westem technological civilization. I wonder if a yo ung profes sor 
or st udent o f cthnomus ico logy, who has been raised in O UT sound polluted environment, would still be 
able to hear the subllc harmonic/inharmonic interplay that the Balinese musician hears and controls when 
playing in his traditional game)an (musical ensem ble). 

Few artists are aware of a resolution passed by the International Music Council (UNESCO) in Paris in 
J 969, the first part of which reads: 

'We denounce unanimously the intolerable infringement (through noise) of personal freedom and the 
right of everyone to silence.' 

T he sound sculptor today must take into account the danger of his work being destroyed by sound sewage.' 

In ironic contrast to the preceding sta tement which I wrote in 1969 and which appeared in the journal 
Leonardo in 1970, the following letter was rece ived from Colin Miles, an associate of the World 
Soundscape Project in April of 1973 : 

"Some of the wor ks at the recent sound sculpture show at the Vancouver 
Art Gallery were loud. We feel that the sound leve ls were potentially 
harmful to people's hearing. We therefore measured the intensity of the 
loudest works. 

Raschet 

G lass Trombone 

Von Huene 

Totem Tone I J I 
Totem Tone V .......... a ••• • 

Washboard Rand ............ . 
Rosebud Anunciator ......•.. . 

68-78 dBA 

84 - 100 
86 - 98 
70 - 88 
89 - 95 



Jacobs (large room) 

Wah Wah room 

highest 
lowest 

103 dBA 
76 dBA 
92 (average) 

"A reading in decibels on the 'A scale' most accurately measures the 
intensity of sound pressure on the human car. On February 21, be­
tween 1 and 2 p.m. wc measured the sound pressure levels of thl.'Sc 
works with a calibrated General Radio Sound Lcvclmctcr. All 
measurements were taken at fifteen feet, although we found that 
the intensity W'olS quite uniform in all parts of each room , due to 
reverberation. In the large Jacobs room the sound was continuous, 
slowly rising in volume until the peak was attained at 103 dBA. T he 
loudest ten minute segment was in excess of 90 dBA. By comparison, 
the school children, outside on the sidew'd lk, waiting to visit the show, 
were exposed to a sound level between 68 and 76 dBA fTom passing 
tramc. 

"U a light is intense, one can dose one 's eyelids or avert one's gaze 
in order to prevent damage to the retina. When one is exposed to 
intense sound one has no earlids to close and the ear surrers. One 
of the resu lts of repeated exposure to loud sounds is heari ng loss. 
It is generally accepted that prolonged exposure to sou nd intensity 
levels about 85 decibels will cause severe hearing loss and lifetime 
exposure to more than 70 decibels throughout the day will cause 
significant hearing loss, Nearly forty million North Americans 
have suffered enough hearing loss to require hearing aids and this 
is due to the noisy e nvironment. 

"In future audio-kinetic exhibitions we recommend that a sign be 
posted warning visitors about any sou nd levels wh ich might 
cause temporary or permancnt hearing loss." 

It is interesting to note that in the case of the Totem Tones, Von Huene utilizes a typical low prcs­
sure wind system and pipes no different in energy output than those used in many church organs. 
The reason, in this case, for the difference in the decibel rating between Von Huene's works and a 
typ ical low pressure church org-an (which presumably is not a danger to one's aural health) is the 
fact that the rooms in which these works were exhibited were of concrete and rock plaster -
almost totally renecling surfaces. 

One can never be too careful in mounting and designing an adequate environment, especially since 
more than 22,000 I)eople attended this exhibit in a 30 day period. 
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A Request 

Jf yo/l art.' II SOil lid seu /I,lor (lfI d would like /0 bi! induded in fu lure expullded edit.iotls 0/ this 
pu,bliculiull. p/ClUf' !wll d li S II IYfJ/·r/ df'Scriptioll a/your work contain ing ;,,!omwliofl pertuinjng to: 
holtl it [ullctions: f/wft'rials usrc/: special eOllsf.ruclju/I (llld/or lIcollslicailedwiqllcs involved: und 
references. if u/ly. H"doSf' ;!Ood quulity high Wll/msl, 8 x 10 inch photos or ink drawings of euch 
piece. Ellery con tributing artist will rCl"ril!(, t,Ult) c'/J/uplemc/I/,ary copies of rfH,;h edition il/ wll ieh 
"is work llppccm . .11uiiYOllf 11/(1/('(;(1/ to: John Gray.wl!. A.R.C. Pub/in ltia l/s. 

1'.0 . Box 3044. VtWCOIHW. B.G., Canada V6B 3X5 

The A esthetic Research Centre of Canada is a non-profit organization devoted to innovative 
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