
OFFICE DE RADIODIFFUSION-TELEVISION FRAN<;AISE 

SERVICE DE ~~ RECHERCtlli 
Groupe de Recherches Musicales 
Centre Pierre Bourdan 
5, avenue du Recteur Poincare 

I 1 7 PARIS 16eme Paris, le 

RPM/ 502 

Madame, 

V.tadame Pauline OLIVEROS 
University of California 
Post Office Box 109 

La Jolla - California 92 037 
u.s.A, 

Veuillez trouver sous ce pli les elements de documentation 
que vous voulez bien nous demander dans votre lettre du 
11 aout, relatifs a l'organisation du Service de votre 
bibliotheque de musique electronique. Nous vous proposons 
done : 

1 Une notice technique sur les caracteristiques de 
notre Studio. 

2 Un bref aper9u historique du Groupe de Recherches 
Musicales. 

3 - Un depliant faisant appara1tre l'essentiel de nos 
activites au double plan de la creation et des 
manifestations. 

Les bandes realisees dans nos studios depuis leur creation, 
constituent un catalogue i mportant au service duquel nous 
nous employons en vue de son entretien, de son enrichissement 
et de sa diffusion. 

Faites-nous conna1tre vos besoins event~els• 

Nous vous prions d'agreer, Madame, l'expression de nos 
sentiments distingues. 

P.J. : 3 documents annexes. 

P/Le Chef du Service de la 
Recherche 

Andre CLAVE 

O.R.T.F'. - 116, AVENUE DU PRESIDENT-KENNEDY - PARIS-16• - TEL. : 224-22-22 - R.C. : 59 B 5498 - I.N.S.E.E. : 861 75 116 9 003 



RECHERCIIE 
FOND AMENT ALL 
sur !'ensemble des 
phenomenes musicaux . 
par un concours de 
disciplines qui vont de 
l'acoustique a Ia socio
logic musicale. en 
passant par une musico
logie general isee ;: 

- Traite des Objets Mu
sicaux ( 1966 )* 
- La Musique Concrete 
( 1967)* 
-Solfege de !'Objet So
nore ( 196 7)** 

- J ournees 
de Recherche 
(Maison de I'O.R .T.F. 
1968) 

-Conference s et 
communications cl des 
congres lnternationaux 
(Liege, Prague, Berlin, 
Caracas , Florence, 
Mexico, Vienne, etc ... ) 

* cf. Bibliographie 
** cf. Discographie 
*** cf. Programmes 

LE GROUPE DE RECHERCHES MUSICALES 

ENSEIGNEMENT por
tan t aussi bien sur les 
techniques audio
visuelles, que sur leur 
contribution a !'evol u
tion de Ia conscience 
musicale: 

- Seminaires de Musique 
Fondamentale , au 
Conservatoire National 
de Musique. 

-Stages d'initiation aux 
techniques electroa
coustiques. 

PROMOTION 
DE LA CREATION 
par une organisation 
qui facilite aux createur'-. 
l'essai de nouvelles for
mules. tant de realisa
tion que d'echange avec 
le public: 

- 13anc d'essai de mani
festations, a forme par
ticulicre. 

- Programme de 
commandes, que le 
Groupe ~tssume ou qu'il 
propose au Ministere 
des A fTaires Cul.turelles. 

-Programme de realisa
tions musicales desti
llCes au cinema, au 
t hcatre. a Ia radio
rV''''''''' . aux disques '::::: 

DIFFUSION 
DU REPERTOIRE 
INTERNATIONAL 
des oeuvres electroa
coustiques, qui deman
dent, pour etre enten
dues dans les meilleures 
conditions, un disposi
tif complexe . Les pro
grammes organises par 
le G.R.M. s'attachent 
autant aux "cbssi
ques' ' . 
!P. SCHAEFFER, 
P. HENRY, 
1--:. STOCKHAUSEN, 
.1. CAGE, L. l3ERIO. 
I. XENAKIS, etc ... ) 
,,u'aux plus rccentcs 
productions des quel
que cent s tudios 
dissemines ~~ travers le 
monde : 

-manifestations 
publiques: S.M:I.P .. 
Exposition des · Musi
ques Experimentales, 
Biennale de Paris, festi-
vals de Montreux. 
Berlin , Le Marais. 
Royan. Varsovie. 
Zagreb etc ... ) 

- emissions de radio : 
senes rcgulieres sur 
France-Musique (en ste
reophonic) et sur 
F ranee-Cui tu re . '''''' ''' 

- emissions de TV : 
participation aux 
emissions musicales du 
Service de Ia Recherche 
de l'O.R.T.F. et du Ser
vice de Production 
Musicale de Ia Tclevi
-.;ion ( Les G randes 
Repetitions, etc ... )'i''''''' 



I tineritire du Groupe de Recherches Musicales 

194X-195X- LA MUSIQUE CONCRETE 

- P.SCJ-1/\LFFER dccouvre les ressources du son capte: "A Ia recherche 
d \tn e musiq ue concrete''. 
- Au studio d'essa i de Ia R.T.F. , les compositeurs viennent s' initier a Ia 
nouvelle technique : MESSIAEN, BOU LEZ , STOCKHAUSEN, V ARESE ... 
- P. HENRY devient le principal collaborateur de P. SCHAEFFER. Oeuvres 
communes (Symphonie pour un homme seul, Orphee 53) 
- La musique clectronique prend son essor a Cologne ( 1950), tandis que Ia 
musique concrete gagne les U.S.A. ( 1952) 

- le cinema. le theatre, et surtout le ballet (Bejart) font connaltre Ia 
mu sique concrete. 
-De nouveaux studios naissent a Milan. Tokyo, Varsovie etc ... 

19 5i)- 1960- LA MUSIQUE EXPERIMENTAL!::: 

- ;\ l'esthctique "surrcali ste" de s premieres oeuvres concretes, succcde une 
pcriode experimentale. jalonnee d'oeuvres d'essai (Etudes) qui eclairent 
systcmatiquement les caracteres de !'objet sonore. 
- Techniques "concretes" et clectroniques tendent a se rejoindre, 
cependant qu'apparaissent les oeuvres "mixtes" pour instruments et 
ban de. 
- Creation du Service de Ia Recherche. sous !'impulsion de P. 
SCHAEFFER. L'ancien Groupe de Musique Concrete, devenu le Groupe 
de Recherches ~1usicales. vient s'y intcgrer. De nouveaux animateurs, L. 
FERRARI. f.B. MACHE , y rejoignent les "anciens" M. PHILIPPOT 
I. MALLC, I. XLNAKlS. 

I 960-1969- LA RECHERCHE MUSICALE 

- Des stages reguliers amenent de nouveau:\ compositeurs et chercheurs : 
F. BAYLE. B. PARMEGIANI. F . CANTON. P. C/\RSO . puis C. REIBEL, 
J-1. CHIARUCCI, B. FERREYRJ\, D. RlSSIN, R. COHEN-SOHAL, A. 
SAVOURET ... 

· - Experience du Concert Collectif ( 1963) 

- Dcveloppemcn t ct diversification des activites du Groupe. Le constant 
appui de I'O .R.T.F. lui a valu de pouvoir generaliser sa vocation 
experimcnta le et de se situer maintenant au carrefour de plusieurs 
preoccupations: le son et !'image, Ia pcdagogie et Ia recherche, Ia creation 
individuelle et le lien international, l'art musical et les institutions 
socio-cul tu relies. 
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Recherches 

Musicales 



le groupe 
de 

recherches 
musicales 

de 
l'o.r.t.f.: 

• Ia recherche sur les moyens nouveaux de faire et d'entendre Ia musique, 

e Ia composition d'ceuvres utilisant les moyens electroacoustiques d its concrets 
ou electroniques, 

e les realisations destinees a Ia radio, Ia television, le cinema, le theatre, Ia 
danse, 

e Ia promotion de concerts de musique concrete et electronique aujourd'hui demandes 
par les organisateurs de nombreux pays. 

C'est plus specialement a !' intention de ces uti lisateurs qu'est etabli ce sommaire. 

les musiques electroacoustiques ~ 
En 1948 a Ia R.T.F., le premier« Concert de bruits» de Pierre Schaeffer marquait Ia naissance d'un art sonore inoui, 
que son inventeur allait appeler musique concrete. Le collage de sillons fermes. de disques •. puis de fragments 
de bande magnetique, permettait en decoupant, transposant, recollant des sons 1soles, de fa1re entrer dans une 
composition musicale volontaire le bruit nature!, aussi bien que le son instrumental. Une poesie insolite se 
degageait de !'assemblage de ces sons dont on ne pouvait plus distinguer s'ils provenaient d'un violon ou d'une 
goutte de pluie. La palette sonore du musician s'en trouvait. en tout cas, considerablement enrichie. 

Deux ans plus tard, en Allemagne, naissait Ia musique electronique, qui, de son cote, n'utilisait, a Ia base, que des 
sons synthetiques produits par des generateurs. Mais tout comme Ia musique concrete, elle etait composee 
directement avec le son enregistre, abolissant done le recours a tout interprete. 

En 20 ans, ces deux types de musique sur bande magnetique ant beaucoup evolue, aussi bien par l'esthetique 
que par Ia technique. 

Par ailleurs, le perfectionnement des appareils de transformation (magnetophones a vitesse variable, filtres, chambre 
d'echo, etc ... ) leur a ete commun. 

Entin Ia multiplication des musiques mixtes (pour instruments et bande) incite Ia musique electroacoustique a 
s'integrer au langage contemporain sans en constituer un domaine isole. 

origine et organisation du g.r.m. 
Le Groupe de Recherches Musicales doit son impulsion originale a 

Pierre SCHAEFFER, compositeur, ingenieur, auteur dramatique, fondateur du Club d'Essai et de 
!'ancien groupe de musique concrete, actuellement directeur du service de Ia Recherche de I'O.R.T.F. 
dont le G. R. M. est le noyau initial. II est le promoteur d'un programme original pour Ia Television 
qu'il confie a des groupes analogues consacres aux recherches visuelles et sociologiques. 

Les animateurs du G.R.M. :F. BAYLE, H. CHIARUCCI, B. FERREYRA, I. MALEC, B. PARMEGIANI, G. REIBEL, 
F. REGNIER. D. RISSIN. lis partagent, pour Ia plupart. leurs activites entre Ia composition proprement dite et trois 
secteurs de travail collectif : 

• La recherche fondamentale sur le phenomena musical, dont les travaux se manifestant soit par Ia participation 
a des congres internationaux (Berlin, Prague, Caracas), soit sous forme pedagogique (stages de formation aux disci 
plines audio-visuelles) . 

• Un atelier de realisations musicales - Commandes d'ceuvres d' illustration, destinees au theatre, au cinema, 
a Ia radio-TV etc. 

• La promotion de manifestations resolument tournees vers le renouveau du spectacle musical (Exposition 
des musiques experimentales a Paris, Biennale de Paris, grands Festivals europeans : Berlin, Montreux, Le Marais, 
Royan, Varsovie, Zagreb, etc.) . 

repertoire et 

compositeurs 

Le repertoire comprend des CEuvres du Groupe lui-meme et celles 
produites par les studios analogues qui, a l'exemple du G.R.M . 
se sont multiplies dans le monde entier : actuellement, plus de 
7 000 CEuvres. 

Des ses debuts, Ia musique concrete attire les compositeurs : 
(VARESE, MILHAUD, SAUGUET, MESSIAEN, BOULEZ, etc.) 

P. HENRY, qui y consacrera exclusivement sa carriere, P. SCHAEFFER, K. STOCKHAUSEN,! J. CAGE, L. SERIO, 
I. XENAKIS, etc. peuvent deja etre consideres comme des classiques en ce domaine. 

Le repertoire du G.R.M . a fait connaitre au public les noms de Fran<;:ois BAYLE, Edgardo CANTON, !Robert COHEN
SOLAL, Luc FERRARI , Beatriz FERREYRA, lvo MALEC, Bernard PARMEGIANI , Guy REI BEL. 

D'autres compositeurs sont les hates du Groupe pour Ia realisation de commandes : Claude BALLIF, Andre BOUCOU
RECHLIEV, Earl BROWN, Wlodimierz KOTONSKI, Fran9ois- Bernard MACHE, llhan MIMAROGLU, M ichel PHILIPPOT 
lannis XENAKIS, etc. 

comment se presente un concert 
du g.r.m. 

La diffusion du repertoire electroacoustique necessite un dispositif technique complexe, que seul en France le G.R.M. 
peut fournir de maniere complete aux utilisateurs. 
A !'audition de musique pour bande il n'y a evidemment pas d' interprete visible. Subsiste neanmoins une « inter
pretation » : 

• Des haut-parleurs disposes en different& points de Ia salle se repondent, creant entre eux un mouvement 
spatial. 
Ce mouvement doit etre adapte et dirige par Ia personne (generalement un compositeur) qui, au milieu des spec
tateurs, commande l'equilibre en volume des haut-parleurs. 

• Les concerts du G.R.M . sont Je plus souvent, accompagnes d' une presentation parlee et illustree d'exemples 
sonores. Une presence scenique est ainsi assuree. 

• Au programme figure souvent une ceuvre « mixte » (ou plusieurs) et cette fois avec interpretes sur Ia scene. 
L'auditeur decouvre alors des formes musicales encore nouvelles, particulieres et parfois saisissantes, resultant 
du dialogue entre sons enregistres et interpretes instrumentistes. 
Entin des soirees mixtes Musique-Cinema peuvent souligner les parentes d'intention [entre les musiques du 
G.R.M. et Jes films produits par le Service de Ia Recherche de I'O.R.T.F. 
Parmi ceux-ci, il taut citer: d'une part les films poetiques ou de recherche, portant sur las correlations son
image, d'autre part les documents filmes sur les musicians et leurs c:euvres. (Serie TV Les grandes repe
titions» : Stockhausen, Varese, Messiaen, Cecil Taylor, Pierre Henry, etc.). 

notice 

L'apport complet du materiel G.R.M. 
permettant Ia diffusion a 4 pistes 
sonores et Ia • distribution spatiale ,. 
com porte 

• 4 a 8 haut-parleurs, 

• 4 amplificateurs de 70 watts chacun, 

• 1 magnetophone 4 pistes, 
2 magnetophones stereophoniques, 
2 magnetophones monophoniques, 

• 1 console portative a 4 a 8 entrees. 

technique 

Equipe 1 directeur du son (compositeur) 
2 technicians 

Installation : Une demi-journee. 

Repetition Une demi-journee (sauf dans le cas 
d' CEuvres mixtes, avec interpretes pouvant 
exiger plusieurs repetitions). 
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DUCRETET-THOMSON 320 C 100 -
1 e Panorama de Musique concrete 
Schaeffer. Henry, Arthuys, Schaeffer-Henry 

DUCRETET-THOMSON 320 C 102-
ze Panorama de musique concrete 
Henry, Schaeffer, Philippot, Schaeffer-Henry 

BAM LD 70-
Musique concrete-
Schaeffer. Ferrari, Philippot, Sauguet. Xenakis 

BAM LD 071 -
Musique experimentale -
Mache. Vande/fe. Philippot, Ferrari. Boucourechliev 

BAM LD 072-
Musique experimentale II -
Ferrari. Malec. Brown. Bayle. Mache. Carson 

PHILIPS 835 485 et 835 486-
Modern Music series - Panorama des musiques 
experimentales 
Berio. Maderna. Ferrari. Baronnet-Dufrene. Xenakis. 
Kagel, Eimert. Henry, Ligeti, Pousseur, Boucourechliev. 

PHILIPS 835 487 -
Modern Music series- Musique concrete 
Schaeffer. Kyrou. Xenakis. Ferrari, Mache 

EDITIONS DU SEUIL 
Solfege de I' Objet Sonora 
Pierre Schaeffer et Guy Reibel. 

PH ILIPS 836 895 -
Prospective XXJe siecle 
Fran9ois BAYLE. 
L'Oiseau chanteur, Lignes et Points, Archipel , 
Espaces lnhabitables. 

PH ILIPS 836 894 
Prospective XXJ e siecle - Concert Collectif 
Malec. Bayle. Ferrari, Mache. Canton, Carson-Marie. 
Phi/ippot, Parmegiani 

a paraitre 

PHILIPS 
Prospective XXJ e siecle 
Pierre SCHAEFFER - Pierre HENRY 
Symphonie pour un homme seul, Etude de 
bruits, Etude aux objets. 

PHILIPS 
Prospective XXJ e siecle 
Iva MALEC 
Sigma, Miniatures pour Lewis Carrol, Cantate 
pour elle, Dahovi. 



Pierre Schaeffer 

Pierre Schaeffer 

Pierre Schaeffer 

PUBLICATIONS 

Traite des Objets Musicaux 
Ed. du Seuil, Paris 1966, 670 p 

La musiquc concrete 
P.U.F., Coli "Que sais-je ? Paris 1967, 128 p 

A Ia recherche d 'une musique concrete 
Ed. du Seuil, Paris 1952, ~~0 p 

Repertoire International des Musiques 
Electroacoustiques. M.l.T. Press, Massachusetts Institute 
of Technology, Cambridge. Massachussetts et 
Londres. Angleterre, 1968. 330 p 

Henri Chiarucci - Guy Reibel 
Rapport entre Ia hauteur et le fondamental d'un son musical. 
5eme Congres International d' Acoustique , Liege 1965. B 3 7. 

Yers une musique experimentale. 1 

La Revue Musicale, Richard Masse, Paris 19 57. No 236 

Experiences musicales. 
La Revue Musicale , Richard Masse, Paris 1959. No 244 

Situation de Ia Recherche 1960 
Cahiers d 'etudes de radio-television No 27/28 
Flammarion , Paris 1960 



Fran<;ois BAYLE 

Luc FERRARI 

PARTITIONS 

Pluriel 
Editions Franraises de Musique 

In terrupteur 
Societe II 
Symphonie Inachevee 
Moeck- Verlag-Celle ( Allemagne) 

Fran<;ois-Bernard MACHE 
Volumes 
Synergies 

lvo Malec 

Guy REIBEL 

La peau du silence 
Editions Franraises de Musique 

Mouvements en couleurs 
Tutti 
Editions Franraises de Musique 

Dialogue pour clavecin ou piano 
Miniatures pour Lewis Carroll 
Sigma 
Oral 
Vocatif 
Hans Geig - Cologne ( Allemagne) 

Lumina 
Cantage pour ellc 
Dahovi I et II 
Lied 
Editions Salabert 

Balancements 
Poeme-alternances 
Sillage 
Philippe H eugel 



Lcs Freres Dagar 

Groupe de Recherches 
Musicales de I'O.R.T.F. 

PROGRAMMES 

I - Emissions de Television 

de R. Blanchard et F. Bayle 

Les Grandes Repetitions 
Serie d'emissions musicales de L. Ferrari et S.C. Patris 
Et expecto resurectionem mortuorum (Olivier Messiaen) 
Momente ( Karlheinz Stockhausen) 
Quand un homme consacre sa vie a Ia musique 
(Hermann Scher~~) 
Hommage a EJgar Varese 
Cecil Taylor 
Mauricio Kagel (diffusion en 1970) 

Le Groupe de Recherches Musicales 1968 
de R. Kahane 

Pierre Henry 
de F. Weyerganz (en preparation) 

Contribution aux principales productions du Service de 
Ia Recherche : 

Les Shadoks 
de J. Rouxel et R . Co/zen-Sola/ 

Le Socrate 
de R . Lapoujade et B. Parmegiani 

J e tu elles 
de P. Foldes et B. Parmegiani 

II - Emissions de radio 

En 1 969, deux series d 'emissions regulieres sur France-Culture : 

'~Nouvelle musique, nouvelle ecoute" 
"En direct du Groupe de Recherches Musicales" 

A p~1rtir de 1969, series regulieres sur France-Musique en 
stereophonic : 

Le trnisihne samedi de rhaque mois. de 17h d 17h30 
le premier dimanche de chaque mois de 23 h 15 d 24 h 



B.A.M. LD070 

B.A. M. LD07l 

B.A.M.' LD072 

PHI LIPS 836.895 

PHILIPS 836.891 

PHI LIPS 836.894 

PHI LIPS 836.889 

. PHILIPS 836 .885 

ERATO STU 70.431 

WERGO 7570 

BARCLAY 80.380 

PHILIPS 

DISCOG RAP HIE 

Reedite c/o disque AZ (B.A.M. 5070) 

Musique Experimentak 
Maclze, Vandelle. Philippot. Ferrari, Boucuurech/ieJ' 

Musique Experimentale II 
Ferrari. Malec, Bruwn. Ba.l'le, Mdclzf!. Carson 

Prospective 21 e siecle 
Fran~·ois Ba.l'le : L 'oiseau clwnteur. l it:.//( ' \ l'l JU>ints 

L Archipel, Espaces /nlwbitables 

Prospective 2 Jl' ...;jl\L· k 

Iva Malec \1iniatures pour Lewis Carroll. Sigmu 
Cantate pour elle. DahoPi 

Prospective 21 e siecle 
Concert collectif : Mdclle. Ferrari. 

Prospective 21l' si0clc 

Maire. Ba.l'le. Canton. 
Carson. Philir>pot. 
Parmegiani 

Pannegiani : l 'iolostries. Capture ephemere. 
Bidule en n! 

Prospective 21 e siec1e 
Ferrari /!eteroz.rgote. j'ai ere coupe 

!vo Malec Oral 

Luc Ferrari Und So weiter, Music 
Promenade 

Sola/ - Rouxel : Les Slwdoks 

A paraltre 

Prospective du 21 e siecle 
Schaeffer - Henr_r 
Compusiteurs du Groupe de Recherches Musicales 

- PARU -

PHIJ~IPS 6521 .006 Prospective du 21 ° siecle 

CANDIDE VOX 
CE 31 025 

REIBEL - FERREYRA - SOLAL - CANTON 

rfusique concrete : SCHAEFFER - PHIJ~IPPOT - ~·!ACHE -
BAYLE - FER..R.ARI - MALEC - PARNEGI.ANI -



T E C il N 0 L 0 G I E D B S S T U D I 0 S D U G • R • T~T • 

L~ texte qui v c.. suivre n' a pas pour propos la description 
minutieuse c1 1 t.m studio de ElUSiq_ue electroacous"i:;ig_ue, avec les eventuels 
raffineL.1ents teclmolop;iques, e -~ les astuces teclu1.i~ues que 1 'on pour::-'ait 
y rencontrer• Ce texte ne s 'adresse done pas ~,_, des techniciens, mais plut6t 
a des . ' .... d , I ::1 • I :1 ,. • ., I i"J :] • ., ) compos~·ceuT'S ou ;:1 es e·cuct.lan-cs ~ aeslreux a e cualer, a ·cravers l'ex-
emp1e fou:r."ni par le GROUPE DE PJDCHERCHES :LIDSICALES, les di verses coi.'lceptions 
possibles d'un studio• 

Ce texte repond ~" une necessite p~:-::;tique d r inforn1s.tion ; dev2nt 
l' inter~t sus cite par no·c:t."e exemi)le, de nombreuJ: compositeurs ou inrsenieurs 
sont venus nous demander la recette du "me illeur studio"• Hous repondions, 
jusqu.1 z~ present, c~ue oette rccette n 1 existait pas, et cle l) e:nclait de lc~·:.r 

budget, des ci:rconstances de leur entre prise ; nor~s leur renvoyions la 
balle en leur demand.sw.1.t ce qu' ils atteaclaient de ce studio, ot U. quelles 
fins ils comptaient 1 'utiliser• Bien sur, le plus souvent, cette cJt18stion 
restait s;:~ns reponse, et les appl'entiS-DlUSiciens electroniq_l1..88 retournaient 
a leurs cartons. 

Le problome, en effet, est que le compositeur sait rarement ce 
dont il a besoin, d:u1.s l' ab tro.i t, et qu' il ne prend conscience de 1' in·~eret 
de ses outils, qu.' apros les 2.voir lui-r1~me manipulds. C 1 est done le role 
infiniment deliC:.:',t du teohnicien de prevoir q_nel Qera 1 r instrument lc~ Llieux 
adapte a 1 1 imagination creatrice des uti1isatet-U"S. Le probleme est conplexe' 
et J..:=3s dorrr1.ees sont nombreuses. 

On voit appare..itre un certain noubre cle notions il1.d e~J endantes, 
qui foi·aent le tab1 ~;au de la SITUA.TIO:N d. 1un --stuc1i.o : 

1 La voc~=d;ion du studio (sa situation hj_storique) 
2 Quelqu(~S principes ~t. partir desquels le studio a 6te cons-

truit. 

3 Un descriptif sommaire de 1'appareillar;e que 1'on y trouve. 
4 Eventuellement, un oxem1Jle d •utilise:cion ty:pique. 
5 Eventuel1ement aussi, les clefauts constates• 

••• / •• 2 
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II - Les studios du G.R.l\1 • coro.prl::;nnent essentiell.emc:Llt 3 studios de produc
tion, une cellule affectee [L 1 ' iU'chivage et aux 1'-!l:esuros, une cellule utilisee 
par l es compositeurs stagiai:res, et un petit studio 1 otl 1' on peut eventuel
lement preparer certains Bateriaux. Nous ne par1 erons dans cette presentation 
que des irois studios de production, qui presentent seuls une suffisante 
originalite. 

III - Le studio 57 
1) Lo plus ancien des studios, c'est aussi celui qui garde la 

plus profonde emprc::inte d ,:; l 'experience concr , d~e • C' est en effet un locc::.l 
adapte ~ l a prise de son "experiment a le" et permettru'lt 1' enre /~~istrement de 
"micro-sons" • C' est t~i'lSt,_it e tm studio de aanipulat ions monophoniques rela-
t ivement variees • C' est enfin do puis son oriR~ ine, un studio non el.e ctroniq_ue, 
et le recours ~l. C.e sources exterieures c.~lectroniques n'y est pas d'une pra
tique courante• 

2) La plupart des principes de construction de la console du 
studio 57, congue par J. Paullin, repondent au cahier de charges d'un studio 
de prise de son monophoniquo de l'O•R•T•F• ; cette console correspond done 
ds.ns une large mesure, aux specific9_tions de la radio• Avec 7 voies et 3 
generaux, elle permet le Elixan;e [;l.,U choix de plusieurs micros~ r~enex·ateurs, 

ou magnetophones • Chaq_ue voie )out etre ai,gu_illee vers un fi1tre, un cor
recteur, ou ne pas su-bir de modificettion• Cho.quG vo5.e peut etre ensuite en~ 
vo~1ee vers le gen eral princip2.l, ou vers un general auxi1 iaire correspondD,nt 
au depart vers une chaE1bre d' echo, ou E:. une possibilite de sonorisat ion. 

3) Dans cc studio voue aux manipu.ls..tions en r11onophonie 1 il est 
clair que l a. chambre d'echo (Er:IT) , les filtres (Krohn-Hite passe~bande et 
coupe-ba.nde, ou ... Ubis) et les co:crecteurs (Kloin-Hurrunel ou inseres sur la 
console D~me) f ournis sr:;nt des possibili-Ges de manipulation trap l"estreintes • 
C 1 est pourquoi 9 on y t::rouve par ailleurs 9 deux a:)lJ t..'_reils d 'un emploi cons-
tant, dans la liUSiq_UC electroacoustiq_ue 
et le modulateur d'aoplitude. 

le magnetophone ~ vitesse variable 

Dans le jargon proprc-; at.1 G.H.~,1• le premiel" s ' appelle phonogcne 
D. cou1isse, et permet des variat ions de vitesse de.: defilement, et done des 
translations de s~Jectre~ d 2:ns nne gamme tres l arge • Le l)honogcne tmiversel~ 
congu par F~. Coupigny, est une v ers ion trcs pt'3rfe ction .. l'lec du :)honogene h 

-, • • A '- I '- -, I At t I t 1 I • cou..LJ..sse, qu1. gr .J. ce a un sys·come ae -ce -es ournaxrc cs, e· en re a·c lon avec un 
syst Glile cJ. 1 entr2.inement mece.niqUG co mplexe, permet de .j oner separement SUr la 
vitesse de defilement et sur les variations de hauteur• Une 2.jJplic2tion in
teressante est lc cas oh 1' on modifie la vitesse de defiler:1ent sailS modifier 
la tessiture des sons• 

••• ; •• 3 
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Lc modulateur d'amplitude utilise au studio 57~ est appele 
"modulateul'"' de forme'' au sein du G.Il.r.-L• En effet, 1e parar~etre forme du si
gnal peut ~trG determine par detection d 'un autre sir<nal (on aura par exemple 
un son de violon avec la fo:rme d'un son de piano) ou par lecture d'une forme 
dessinee i 1•oncre de chine sur pap i cr special• Le roodulateur de forme 
compo:rte par ailleurs un mudule compross.:x~r-cxpanseur que 1 'on peut employer 
separement. 

4) On peut done i maginer, parmi de nombreux organig1•a.mmes envi
sageabl(:;s, qu 'uno banc1e monophonique pourra etre l"oalisue en suiv2.nt la 
sequence d'operations suivantc : 

1 ere pha~ • Prise de soJ..1. . Le co mpositeur se constitue une 
pale-ct:.: aussi riche que possible, de sons ttconve-
nablcs" • 

2erne J2hase - Selection et fila..'Ylipulations • Le ro mpositeur choisit 
les sons qui semblent le mieux convenir 3. son 
propos. Il les monte, essaie un cert ;::,in nombre de 
manipulations (montage , filtrar~c , r eV{;rbE§:i.:'ation, 
utilisation des phonogencs, ou du modulateur de 
forme) ·· 

2 erJe pha.§..S Premixage • Les elements manipules sont mixes et 
montes s"t,lr plusieurs voies dont le c ompositE:ur 

pprepare la synchronisation. (Il y a qua-tre ma@le
tophones et done trois voies possibles de lecture 
et une d'enrec istreuent ). 

4eme phas~ ~ Hixage final• Ces divers(.;s voi8s de m.ixage sont 
finaloment mixees a lc~ur tour ave c un soin parti
culier dans l' equilibrar:Se des ni ve ~xtx:, d, eventuels 
appoints de reverberation, et un controle parti
culier du souffle et de la distorsion. 

5) Ce studio continue ~:L r endrG cle n0mbreux services, notcunuont 
en ce qui concorne les musiques de film• T-1ais ce n' est pas un studio s .. cereo, 
et 1 'on ne peut esperer y fairc; des F1anipulations que pour des oeuvres mono 
ou pour la prGmier·e phase de premixa[;e d'une oeuvre mult:i.piste• Nous allons 
done passer au stade suiva.nt, celui de s studios r.J.ul tip:tstes • 

IV - Le studio 52 

1) Le studio 52, nst CO ill.Ill8 l c.; precedent un outil adaptc a la 
realisation de la ffiUSique concrete • J..Je studio d 1 enregistrement m~It18 est CO
pendant plu.s grand, at perm:2-G la prise de son d' cnsonblcs instrutnent2.ux de 
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moyenne im.:port ::.uJ.ce. Ccpendant, la. vocation Pc~TticnJ.. i i~:"e du studio o 1 o.ffir!ne 
a travers 88S possibilites de sps~-Gic:,lisat ion (st s.;."'eO 4 pistes ). 

2) La console du stu.dio 52 congue par J .a. Lal-L er:le:"Lnd, comporte 
seize voies repartit~S en quatre p;ro ,,_p es de quatre, VOUr le "quat:L'"' C:3 :Qistesrt) 
qui peuvcnt ~tJ.:• e ~l. l eu:~ tour regroupes par deux ou par qu::YCI'e potlr la s-Ge~teo 
ou la mono. L'un d~2s pri:::J.cipt:;s essentiels de 1 a concer.Jtion de c ;tte con
sole, est c1ue l. e s sources cle r.1odulation ( m:·.r~netophones~ micro8, pick-l:.p, 
geners..teurs) :n.e son-G pas directernent :"c=.:liees ~1 d ::·~s ent:t."'scs de voi ~.:; s, nais 
arrivent en coupure sur la console• On doit done dicorder la source de
siree sur 1 'entree de voie c~o son choix • Ceci pcrmet une R;I'ande souplesse 
dans les operations dQ n ixar;e . On peut eg2.l c;.-Jent p2.r ce biais l"ep::c·ouper 
certaines modulations auxquelles on v .3ut f .~ _ ire subir un cert a in type de 
manipulation. 

Le second principe original dans 13. concep-tion de la console 
est qu 1 une source (monoyhonique p2.r exer11p1e) pout &tre r -~~nvoy6[j 2" 1 'en-t ree 
des voies homolo{~ues des autres go u.pes et a insi ~trc I'epa.Ttis, avec le 
dosage <iesire, entre les quatre haut-pal"1 e\.lrs. 

Il s 1 agit encore c1 'u.n s·cudio :real ise confornement aux norL.1es 
de la radiodiffusion et l es C6tail.s du reste de l'installation sont clas
siques. Ch2.qu8 voie pent ~tre envoyee en pa.l"tie ou en tota1ite en rever
beration ou en sonorisation du studio~ Le dosa~e de retour de r~verb~ration 
es+ re'all. s6 ..... u ··,lo"', 7'e~n cl t,n -.,o+onJ_l. o·· .. '"\ 2...,+-ne ,,.. , ~.,,... c:-~,"0 ' --()e v C o, L ./ . .. vi.. .'._J v ''"' u L-v- v.l. .- .tJ<:J .. ..!.. ;,c, - l)_.t' _, f et l a modulation 
directe ou reverbeTee peut 8tJ.."e elle i.~1Sme renvoyec sur un filt:;:.,c ou sur 
un correcteur (un par groupe)• 

Disons cnfin c~ue le controle do niv~;2J_l est Tealic3e au moyen 
de quatre VLl-metres, e t que 1a j_)hasc; est indiquec au moyen d '~n oscil
loscope• 

3) Le studio comport e 5 ma..g:r1c t opho:nes st e:J:-o eo Belin, un ma
gl'letophone 4 )istc:;s Studer, 2 p ick-ups stereo SchlnElberger ~ horrais l.es 
correcteurs sur l n console, il cxiste deux filtres p2sse et coup e b ande 
Kro~1n-Hite, et deux co:rroct eurs IQoi:n-Hummel• Enfin, deux chambres d' 8cho 
sont affectees au st;uc1io? en pe·r mane:nce, deux aut res ~; euvcnt etro c ommutees. 

4) Dans une ut il i sa.t i,)n typiquo, on retrouvGra SS:i.J.Siblement 
les phc:~s c; s decritcs 0. propos du studio 57. Hear.JJuoins, lo composite1..,1,r du 
G.B .• M. essaiera le plus souvDilt c7t.c cons r:; rvc:r l.es cffe-cs stereo obt onus a 
la prise de son, et il accordera une i n1porta.nce prirnordiale a la pl1ase 
finale de mixage, lYu.isqu' il s • y superpose lc; proble rri ~'3 c:;.e 1 '8quilibrage des 
modulations entre lr;:;s :~~ene l"'aux, · c' est 8. dire de; la spa.ti c:~Jis .::~tion. 
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5) On peut const atoJ:-o qut=;lques insuffis2t.r1ces au nivec:~u des res
sources manipulat oir2s . Un 111ap~net ophone ~"-- vit c;sse vaJ.."i2.ble 9 queln"u.es ;cr,ene
ratcurs lJOUJ..'"'rai.:~nt r e:.1dre dc)s sl3rvicos, mais 1' option de la spatial.iss.tion 
,just ifie Ul'lt:l ccrtaine simplici t e de 1 t e:J.semblo. Le ~Jilaa du studio e:st done 
tres posit if • 

V - Le studio 54 
1) La vocation essenticllc;rncnt differentc du studio 54 2. ete 

deterr:1inee par plus i eurs fe~ ct c~urs historiqtF~s et tccbJ.1.iques : c1 'une p2.rt, 
le desir du G.R•M• de sc doter des :1oy(:;n s df:: lo. c.us ique "electroniq_ue n, 
d' autre part, poul" obtenir des sons suffis2.iJ.mcnt riches dans ce domaine 
si longtemps cont es·ce 1 ls. possibilite cle reclaJ.."s CL u:n program1-1ateur (en 
anglais "sequencer"). 

2) La console du studio 54, congue par H. ChiaT11cci et l"ealiseo 
sur plans pa:r EHI, l'J2rt du principo oppose ~i celtli du stndio 52 ; cet te fois
ci -Goutes lcs sourcos ( i21agneto~JhonDs 1 pick-up, 1 r onsemolc c.tes generateul~s,. •) 
sont directer;1ent racco:rc1eos 3. uno voic ~Jarticuliei'Q de la console. Dans le 
cas d 'une utilisation non st ::~.ndard, 1es conne ctions peuvent eti·c detruites 1 

et :rcmplacees par d ' aut:rcs . Ceci est possible grace 2~ un tableo..u de oolmec
tions oh paraisscnt en coupurc toutes l os entr~cs et toutcs les sorties 
des amplificatours ct appareils dive~s do la console, au niveau co~nun de 
0 dB. En utilisation stereo standard, les amplis tranches tons ident iquos do 
la console sont repartis de la fa9on suivantc : vingt voies de r!1el2nge, ot 
six generaux, groupes deux par deux, pour le direct, le depart vors la re
verberation ot lc r etour do revr;;T'beration. rJiais on pout dire que s ur los 

t . ,. I' ~ , • • t d t '1' . , qua re premlors generaux , cteux son-c IH'J.nclpaux c c;ux son aux1 1a1.ros 1 e"G 
il serait possible d' cnvisagor une utilisation 4 pist~3s du studio. La mo
dulation qui entr.;~ clans chaque voic pcut ctre aigt.lilleG v~; ::·s lc3S generaux 
prL"lcipaux gauche et droito~ e.U moyen d 'un selec-G•3Ur a quat re positions • 
Tout ~-:·gauche~ tout 8. droite, autant de r..1odulations 2t gauche y_u •a droite, et 
dosaR;c continu entre r~auche et droitc; • De ;-11~me pour les generaux auxiliaires. 
Cette console comporte do non-::brc~uses ~)o.ssibili tes 1 Elais ccs q·l~:.clquos ex
plications dovraient suffirc EL s ' en fair~3 'll ... "lG idee sur J.r-J plan du princi:pe • 

Abordons mc.intcnant 1 t enscnble de generatE-;u:rs electroniquos 
const:ruit pal" I\. Coupir:;ny~ ins·cal1e c1an.s des logcaents speciaux au dessus 
de la console, et r a ccorc1e b, 1:;_ COllsolo par quc.t.trc voios do sortie. Notre 
objet n' est pas ici do donner uno des cript ion exhaustive do ce-G ensemolc. 
Disons qu'il comport o des nodules comprcaant unc entree signal, une entr8e 
auxiliaire (de synchl"onisation)" une sortie:; signal 1 et unu sortie synchro;, 

••• ; •• 6 
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Les moc~ules comprem1ent dE";G g ene:;:·a-t ours BF ou TBF ~ des I:J.odv_la
teurs d 'amplitude, lm modulat cul~ on anncau, dos uni et multi.uvibrateurs, 
po1J.r obtenir dos IOI\rres d I ondes ell v erses, des corroct c;;urs, e-G des ampli
ficateurs. L 1 cnsernble de-=-~ COrl.I"J.Gctions C)Etre .los [J0cLUlt3S ost realise au 
moyen d ' un pc:nncau nr.,1at1"'icicl" ~ qui effectue done aussi los mixages • Un 
systeme a fiches de different as couleul"S 1 poro.ct de relier lG tyi_J8 d 1 entree 
et de sortie quo 1 1 on desire en utilisant lG o.eme point du pa1mea.u. Enfin 
il existe un pror<rarnm.at cur 0. fiches, qui pernct en quelque sorte do des
sine::L'"' unc fo:rme d 1 onde en don.nant ]}our vinf{L~ points successifs la duree 
du segment S1)_ivant, et la pen-Go dy:1amicp; de CG segment cL.:.W.""lS une echellG non 
lineaire • Ce progrc.r:..ma-ceuT' peut 8trs lltil ise pour comme:1.,ncl.cr c1 1 aut res modules~ 

ITotons sur le plan du ~)rincipe que 1' introduction d' l.-1ne seconde 
tension d r entree pour chaq1..1e modul.e, apporte on quclqt:.e sorte une so conde 
diraension instl'"'Umon-Gale au studio 54 • J.J(3 J?TOgrammateur est "lill e1erJent de la 
reponse C.evant la trop :grande virttlosite exigee du C01L1positeur pour lc 
temps reel. Il permet de predetcri."Iliner un certain l10 i!1brc de })8.:C8.iiletres et de 
rrun8ner la virttlosite necossaire c .. des lioites r a. iso:L1ne.bles• 

3) Liste de materiel• Appareillag~-accessoire. 
Pour le contr8le c~t lcs mcsures, l.a console du studio 54 

comport e de lllanie~'"'e perm2nE~:r1te des cr.Jtcnetres Telef1.u1kcn, un oscilloscopo 
a doubl e t:..:,ace, un chi'onoi:1etre ENI et un cor.1pteur digital Venner • L' arsenal 
manipu.l3.t oire du studio est asscz richc 1 puis que · on y trouve, en plus des 
filtrcs classiqu.::;s, un ;?;eneratcur a lTObulation VJave tok, un hacheur General 
radio, ct quclq_ues elements do l.utherie l\Ioog qui a.pport cnt' 2.. travers l es 
ressources du Volt ~?)?;e-Co:.1.trol, un eo,_uilibre entre la conception du studio 
electroniql:to convcntionnel 9 ot celle plus dynamique, i11ustree pe,r l' en~ 
s emble des generateurs docrits au pal"' ~-lgraj)he precedent • 

4) Il ost encore trop t8t pour pr6clire une utilisation typique 
du studio 54. Il n'est pas dout cux q_uc-; des techniques nouvelles ent:raineron-t 
des methodes de travail l10UV~~llos ; qr!.i ellos-ill~f.18S lJOUSSoront le tschnicien 
a mioux ada~ter le oate:riel aux desirs du composit cur. 

5) Il n'ost :pas d 1tlS3.f{G ~~ la naiss&nce d'un studio de diagnos
tiq_uer ses failles futures • IT8anmoi:ns , il me seoblo in.teres sa...nt , en t:;uise 
do conclusion, do presagc r 1 'orientation de l s. technologie des stuC~ios elec-
t . D I" "' . U S " ·- L -· ' ' 0 t . t ronlques • eJa, aux ., • .L-:\.• 2. onc~rcs c-c a d -ockholi~1, les cor.o.p os1. eurs 
devenus incapables de contreler manusllcment tous lt:;.s J? ::.: r ~._m8tres DC:tnipu
latoiros de leur a11pareilla,'SG, ont ou 1 'jdee de s ' adx·ossor ~t. 1' ordinateur 
pour effoctuer cc cont:re5lc. 

• •• / •• 7 
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Un programme de refloxion su .. r ces quc~.stions est 8. 1' etude au G.R•M• 
9 

et 

nous ne doutons pas que so it la 1 1 oric.i.1tation la plus f0rtilG en pos
sibili-t es di verses. 

F• REGHIER 
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Le doyen Blume, les professeurs Anhalt et Pedersen 
devant /'assemblage de 24 generateurs sinusoi'daux 
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N.R.C. Bank of Sine-Tone generators 

Doyen: le professeur Helmut Blume 

STUDIO DE MUSIQUE ELECTRONIQUE 

Directeur: le professeur Istvan Anhalt 
Professeur invite honoraire: le docteur 

Hugh Le Caine 
Assistant: le professeur Paul Pedersen 
Technicien: monsieur Jack Krabbendam 

HISTORIQUE 

Le studio fut fonde en 1964, sous Ia direction 
du professeur Istvan Anhalt, avec l'aide et les 
conseils du docteur Hugh Le Caine et de Ia 
Division de Radiotechnique et de Genie elec
trique du Conseil national de recherches du 
Canada. Depuis sa fondation, il a toujours 
ete- et continue d'etre- partie integrante 
de Ia Faculte de musique de I'Universite. 

FONCTION 

Actuellement, le studio poursuit deux buts 
essentiels. II permet aux compositeurs, qui 
sont membres du personnel de Ia Faculte, 

ainsi qu 'a certains compositeurs venant de 
l'exterieur, de creer des oeuvres de musique 
electronique. Et, a compter du mois de 
septembre 1968, date a laquelle les deux 
programmes de MAiTRISE ~S SCIENCES 
MUSICALES de Ia Faculte (Composition et 
Musicologie) entreront en vigueur, le studio 
aura aussi un role d'enseignement a remplir. 
Des seminaires concernant Ia theorie et Ia 
pratique des differents types de musique elec
tronique seront offerts aux etudiants gradues 
a temps plein ainsi qu'aux etudiants qualifies 
qui poursuivent leurs etudes a temps partie!. 

LOCAUX 

Le studio occupe un petit edifice adjacent a 
!'edifice principal de Ia Faculte de musique. 
II comprend deux studios d'enregistrement, 
un bureau, un atelier de techniciens et des 
espaces d'entreposage. On prevoit aussi pour 
1969 l'amenagement d'un studio supplemen
taire, reserve aux etudiants. 

EQUIPEMENT 

Le studio dispose actuellement d'un assorti
ment d'appareils conventionnels pour studio 
de musique electronique tels que: des gene
rateurs d'ondes sinuso'idales, rectangulaires 
et en dents de scie, un generateur de bruit 
blanc, un generateur "tone burst", un genera
teur d'ondes en escalier, un filtre passe-bande 
variable, un modulateur en anneau, des cham
bres d'echo artificiel, des consoles de me
lange, des microphones, un Novachord. II 
possede aussi les magnetophones suivants: 
un Ampex 351 stereo a deux pistes, un Ampex 
AG-350 stereo a deux pistes et un RCA Victor 
plein-piste. Un Ampex AG-440 a 4 pistes est 
en commande et nous pensons acquerir un 
second modele de ce type en 1968-69. En 
plus de tous ces instruments, le studio pos
sede encore les appareils suivants, con9us 
par le docteur Hugh Le Caine et construits au 
Conseil national de recherches du Canada: 
un contr61eur d'enveloppe, un jeu de filtres 

d'octave (a six pistes), un magnetophone re
producteur a 20 pistes (avec des contr61es de 
·vitesse variables, de maniene discontinue et/ 
ou continue, dont le registre et l'etendue sont 
regles par un bouton poussoir, avec un dis
positif de vibrato reglable quant a l'etendue 
et a Ia frequence, avec des contr61es d'ampli
tude individuels et groupes, et plusieurs mo
dalites de sortie dont l'une utilise un clavier 
sensible au toucher), un assemblage de 24 
generateurs sinuso"idaux avec un clavier de 
contr61e, un appareil spectrogramme (un sys
teme photo-electrique programmable, a 24 
canaux), un generateur de mixtures de sons 
qui consiste en 13 oscillateurs sinuso"idaux 
contr61ables par voltage, un filtre contr61able 

Paul Pedersen et l'appareil de spectrogramme du C.N.R. 
Paul Pedersen with the N.R.C. spectrogram apparatus 

par voltage et un oscillateur supplementaire 
contr61able par voltage. Un generateur de 
structures serielles et d'autres pieces sont 
actuellement en construction et l'on doit ache
ter en 1969 un Synthetiseur II Moog. 

OEUVRES PRODUITES 

Les oeuvres majeures suivantes ont ete reali
sees au studio, depuis sa creation: 
P. Mercure. Forme des chases (piste sonore 
d'un film). 1964. 
P. Mercure. Element trois (piste sonore d'un 
film). 1965. 
R. M. Schafer. Toi (Loving) (partie sur bande 
d'un opera pour Ia T.V.). 1965. 
I. Anhalt. Cento on Eldon Grier's "An Ecstasy" 
(Cantata Urbana) (douze recitants et ruban). 
1966-67. 
R. M. Schafer. Piste sonore d'un film pour le 
pavilion du Kaleidoscope, Expo '67. 1966. 
R. M. Schafer. Visual Illusions (piste sonore 
d'un film pour le pavilion !'Homme et Ia Vie, 
Expo '67.) 1966. 
P. Pedersen. Themes pour !'Ancien Testament 
(avec projections). 1966. 
P. Pedersen. Fantasie (avec projections). 1967. 
I. Anhalt. Symphony of Modules (parties de 
!'oeuvre sur bande). 1968. 

Pour obtenir des renseignements et des de
mandes d'inscription aux seminaires, veuillez 
vous adresser au: 

Directeur 
Studio de musique electronique 
Faculte de musique 
Universite McGill 
3500 rue Redpath 
Montreal 2, P.Q., Canada 

JUIN 1968 



par voltage et un oscillateur supplementaire 
contr61able pa.r voltage. Un generateur de 
structures serielles et d'autres pieces sont 
actuellement en construction et l'on doit ache
ter en 1969 un Synthetiseur II Moog. 

OEUVRES PRODUITES 

Les oeuvres majeures suivantes ont ete reali
sees au studio, depuis sa creation: 
P. Mercure. Forme des chases (piste sonore 
d'un film). 1964. 
P. Mercure. Element trois (piste sonore d'un 
film). 1965. 
R. M. Schafer. Toi (Loving) (partie sur bande 
d'un opera pour Ia T.V.). 1965. 
I. Anhalt. Cento on Eldon Grier's "An Ecstasy" 
(Cantata Urbana) (douze recitants et ruban). 
1966-67. 
R. M. Schafer. Piste sonore d'un film pour le 
pavilion du Kaleidoscope, Expo '67. 1966. 
R. M. Schafer. Visual Illusions (piste sonore 
d'un film pour le pavilion !'Homme et Ia Vie, 
Expo '67.) 1966. 
P. Pedersen. Themes pour /'Ancien Testament 
(avec projections). 1966. 
P. Pedersen. Fantasie (avec projections). 1967. 
I. Anhalt. Symphony of Modules (parties de 
!'oeuvre sur bande). 1968. 

Pour obtenir des renseignements et des de
mandes d'inscription aux seminaires, veuillez 
vous adresser au: 

Directeur 
Studio de musique electronique 
Faculte de musique 
Universite McGill 
3500 rue Redpath 
Montreal 2, P.Q., Canada 

JUIN 1968 



THEATRE DE LA MUSIQUE - 16 MARS 1970 

HETERO-CONCERT 

luc ferrari 



DISQUES B.A.M. - Musique Experimentale II - LD 072: 

B.A.M. - Musique Experimentale I - LD 071 : 

CANDIDE VOX - Musique Concrete - CE 31025: 

PHILIPS - Prospective du 21 " siecle - 836.885 DSY : 

WERGO - Luc Ferrari - WER 60046 : 

En preparation : 

Deutsche Grammophon << AVANT-GARDE >>: 

,, SOCIETE II , 

ET Sl LE PIANO ETAIT UN 
CORPS DE FEMME 

,, PRESQUE RIEN No 1 , 
LEVER DU JOUR AU BORD DE 
LA MER 

" T AUTO LOGOS I , 

" T AUTO LOGOS II , 

" TETE ET QUEUE DU DRAGON , 

,, HETEROZYGOTE , 

'' J 'AI ETE COUPE , 

'' UNO SO WElTER , 

'' MUSIC PROMENADE , 

photos Iibert 



j 

THE AT R -E DE LA MUS I QUE 

Lundi 16 Mars 1970 

Saison 1969-70 

L'Ensemble Instrumental 

de Musique Contemporaine de Paris 

Solistes: 

Gerard FREMY, piano 

Sylvio GUALDA, Jean-Pierre DROUET, 

Gaston SYLVESTRE, percussion 

DIRECTION 

KONST ANTIN SIMONOVITCH 



II est malaise de definir un compositeur. 

II est possible d'analyser une ceuvre. 

II est facile de determiner l'organigramme d'une ceuvre mathematique. 

II deplairait a FERRARI d'etre defini. Une analyse classique d'une de ses 
ceuvres le laisserait indifferent. Un organigramme d'une de ses compositions lui paraltrait 
impossible en l'etat actuel des chases. 

Dans les trois cas - viendraient-ils a se produire - FERRARI - d'une 
pirouette - esquiverait !'indiscretion du biographe, de l'analyste ou du mathematicien. 

S'il laisse entrevoir une influence subie c'est pour le plaisir de !'affectation, 
c'est pour tendre un piege . II se veut hors d 'atteinte et se met hors d'attei nte en propc
sant a l'auditeur, c;a et Ia, le plaisir d'un repos , d'une reconnaissance, d'une securite . 
P1ege Ia encore . Alibi. 

La musique meme lui est alibi. II se dirait volontiers c ineaste, homme de 
television . S'il consentait lui-meme a se designer ainsi. D'un autre, il refuserait le juge-
11lent. II se veut a cote, hors de, au dela, en dec;a. Ailleurs, a Ia moindre tentative de 
localisation. II n'affirme qu'en musique et refuserait le mot musique appliquee aux obj ets 
sonores qu'il propose , qu'il juxtapose, qu 'il ensem ble , deduit, oppose a son gre . Mais 
refuserait le notre . 

II lui faut consentir a l 'ecoute de l 'auditeur. C'est sa seule analyse possibl e. 

Notre premiere grande experience commune se place en 1960. Man Orches
lre etait devenu I'Orchestre Experimental du Service de Ia Recherche de Ia Radiod iffus ion 
et Television Franc;aise. Le but de !'experience etait de reintegrer dans l 'orchestre un 
ohjet sonore prealablement enregistre . A son tour !'orchestration enr ichissa it I' :J bjet 
integre. Ainsi s'etablissait une dialectique dans Ia confrontation . 

L'experience suivante etait une improvisation collective. Improvisat ion de 
nature tres particuliere . II s'agissait en effet , d 'une improvisation " ordonnee " · On 
demandait , a Ia verite, aux musiciens de l 'orchestre de produire directement - c'est ce i:J 
I improvisation - une musique que l 'on aurait pu ecrire - c 'est cel a l'ordre. 

A cette fin, on commenc;:ait par enseigner aux musiciens les el ementaires de 
Ia musique serielle, leur donnant ainsi Ia possibilite de faire naltre des series de ·i:out es 
natures. Series de frequences , de rythmes , de couleurs .. . 

Familiarises avec !'analyse de l 'objet sonore, habiles a l 'ecr it ure seriell e 
(( directe >> provoquee par le chef d'orchestre, repondant a des signes , a des gestes , les 
musiciens faisaient apparaltre une structure sonore aussitot orchestree , transformee , 
n10uvante. La succession des transformations de Ia structure affirmant l 'ordre de l'ceuvre 
et !'application automatique des principes mis en ceuvre pour agir sur cette structure -
le caractere improvise de Ia musique. 

ICS. 



Je lis dans une vieille autobiographie que: 

"Je suis comme man nom l'indique, d'origine italienne ... '' 

Jc ne sais pas si c'est vrai. 

" Toutefois en passant par Ia Corse ... '' 

C'est une hypothese ! 

" Mes ancetres , etc ... '' 

Suivent dix pages de texte, ainsi que Ia iiste de mes cousins. 

"Sous Napoleon, les Ferrari ... '' 

lei viennent s'introduire quelques notions d'histoire corse. 

" Man arriere-grand-pere etait tailleur de pierre de moulin ... '' 

C'est ce que I 'on dit dans Ia famille. Je n'ai pas verifie. Je n'ai 
vu aucun moulin dans Ia region . II est vrai que j'etais si jeune, 
peut-etre les moulins sont venus apres . 

" Man grand-pere maternel etait cornet a piston dans une 
caseme de douaniers a Marseille. '' 

SOrement pas vrai. Ce serait trap beau. On me prendrait enfin 
au serieux. 

" C'est de Ia que me viennent mes dons musicaux ... '' 

il fallait s'y attendre. C'est peu vraisemblable. On n'a pas des 
dons comme c;a . 

" Je suis ne a Paris le 5 fevrier 1929 ... '' 

<;a n'est pas vrai non plus. 

Alors a pres vient un long texte dans lequel j 'attaque I 'acade
misme en general . Je ne sais pas ce qui m'a pris ce jour-la . 

Je trouve que l'academisme c 'est tres bien. D'ailleurs tout en 
France est academisme: I'Academie Francaise, I'Academie des 
Inscriptions et Belles-Lettres, I 'Academie des Sciences Morales 
et Politiques, I'Academie de Medecine, I'Academie des Agricul
teurs de France, etc. , alors, si c 'etait pas bien, il n'y en aurait 
pas autant. C'est ce que je me dis maintenant. D'ailleurs on ne 
peut pas passer sa vie a etre contre tout. 

Ensuite je dis : '' Un jour je suis parti ... '' Je ne sais pourquoi 
j'ai dit c;a, c'est drolement romantique. Non. Je crois que ce que 
j'a i voulu dire, c'est que j'etais aile ... 

Et apres, j'ai voulu reecrire cette autobiographie, et j'ai ecrit: 

'' Je ne suis pas d'origine italienne, je ne suis pas non plus un 
Latin. En fait je suis un Nordique ... " 

Puis je parle de Ia culture, je ne sais pourquoi, et je dis: 

" .. . je n'ai pas en rnemo;re d'avoir appris quoi que ce soit, et 
d 'ailleurs c;a se sent." 

Je trouve cette affirmation absolument gratuite. 

Ensuite je parle de mes reuvres et de mes Preoccupations 
lntellectuelles : 

" En 1960, probablement lasse par Ia musique basee sur Ia 
variation inconditionnelle, mes recherches se sont tournees vers 
Ia repetition, de Ia sont nes les Tautologos .. . " 

C'est faux, culte de Ia personnalite, pompe et verbiage. La 
meilleure preuve c'est que j'ajoute : 

" En 1964, j'ai parle de Ia musique Anecdotique ... '' 

Pourtant, c;a c'est vrai , meme que personne n'y a cru a ce 
moment-la. 

Et puis, suit une liste de titres. Je trouve c;a assez bon. Quant 
a savoir si c'est vrai, c'est une autre affaire . 

'' 1956 : Visage 1 (piano). 2 (instruments). 3 (quatuor + voix). 
4 (instruments). 5 (bande) . 

i 960 : Tete et Queue du Dragon (band e). Tautologos 1 et 2 
(bande). Flashes (instruments). 

1964 : Societe 1 (instruments et public). Heterozygote (bande). 
Und so weiter (piano et bande). 

1967 : Symphonie inachevee (orchestre). Societe 2 et si le 
piano etait un corps de femme (concerto pour piano). 
Societe 3 les jeunes filles (film). 

lnterrupteur (instruments). Societe 4 mecanique collec
tivite individu (orchestre). 

1968 : Music Promenade (bande). Societe 5 participation or 
not participation (instruments et public). Societe 6 
liberte liberte cherie (public solo). Tautologos 3 vous 
pla!rait-il de tautologuer avec moi (instruments). 

J'ai tort j'ai tort j'ai man tres grand tort (chreur). 

Promenade Musique No 2 pour un minimum de 10 ins
truments. 

Presque Rien No 1 lever du jour au bard de Ia mer 
(bande)." 

Je crois que malgre le peu de vraisemblance de ces vieilles autobiographies, 
c'etait tout de meme utile, pour ce programme, de les citer. 

La prochaine fois j'essayerai d'ecrire quelque chose d'original. 
L.F. 
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societe 2 
et si le piano etait un corps de femme 

pour 4 solistes et 16 instrumentistes 

interrupteur 
pour ensembl e de chambre 

symphonie inachevee 

4 rue Drouot - Paris ge 

pour grand orchestre 

tautologos 3 
pour ensemble instrumental 

REPRESENTANT EXCLUSIF 

BOOSEY & HAWKES 

S.A.G.E.M. Tel.: 770-73-44 



A partir de 18 h 30 

jusqu'a 20 h 30 

A partir de 20 h 30 (salle) 

Piano: 

Percussion : 

Orchestre : 

Direction : 

Sono: 

Sandwiches-Concert c foyer) 

Music Promenade 
Version Permanente 
pour 4 magnetophones 

(creation) 

Promenade musique no 2 (creation) 

pour un minimum de 10 instruments 

Tautologos 2 
pour bande 

lnterrupteur 
pour 9 instruments 

Und so weiter 
pour piano electrique et bande 

Piano : Gerard FREMY 

Tautologos 3 
Vous plalrait-ii de tautologuer avec moi ? 
pour quelques instruments 

Societe 2 
Et si le Piano etait un Corps de Femme 
pour Piano , 3 Percussions et Orchestre 

Gerard FREMY, 

(1 ,.,. audition en France) 

(creation) 

(1''' audition a Paris) 

Sylvio GUALDA, Jean-Pierre DROUET, Gaston SYLVESTRE 

Ensemble Instrumental de Musique Contemporaine de Paris 

KONSTANTIN SIMONOVITCH 

Max AUER « STANDEL » 



Music prornenade 
Music Promenade a ete realise en deux temps. Une periode de prise de son qui va de 1964 a 1967, 
et une periode de montage qui va de 1966 a 1969. 

Done une conception qui parcourt cinq annees est egale a une absence totale de conception. Ce qui 
a pour consequence de recevoir un titre use et insipide, et de n'avoir aucun caractere formel-stylis
tique-esthetique . 

Ceci pose, 

Promenade , c'est d'abord un certain nombre d'annees de voyages magnetophoniques. 

C'est ensuite , au stade du montage, un voyag 3 du souvenir a travers ces elements restes plus 
ou mains realistes , ou devenus plus ou mains abstraits. 

C'est encore des ponctuations, empruntees a mes propres realisations anterieures ou a des musi
ques rencontrees . Et ceci non pour leur valeur musicale, mais pour leur fonction de rupture . 

Promenade c'est Ia finalite. Fabrique pour fonctionner en permanence sur 4 magnetophones inde
pendants, de sorte qu'aussi longtemps que Ia chose dure il ne peut y avoir de repetit ion exacte, 
et destine a l 'env ironnement ou l 'envahissement d'un lieu de passage, c'est le public qui se 
promene a travers . 

Promenade enfin, a travers les studios specialises d'electroacoust ique, ou traditionnels de radio, 
pour Ia realisation. 

Stockholm , Hambourg , Paris , Amiens, Baden-Baden, Luc Ferrari. 

Promenade rnusique no 2 
Commence en 1967 a Grunwald, 
et acheve en 1970 a Ia Contrescarpe. 

Extraits de Ia partition : 

. . . . . . . . . . . . . . . . . . . . . . represente !'instrumentation minimum obligatoire, 
on peut soit doubler . . . . . . . etc . .... . .. .. .... .. .... . " je trouve 
tres curieux que . . . . . . . . " . . . . . . . . Ia partition comporte .. etc ... .. . . . . 
. . etc. . . . . . . . . . . . . . . . . musique doit se jouer en bougeant ... .... . .. . . 
. . . . . . . . pendant que . . .. ....... . ..... .. ... sont en coulisse . .. .... . 
le chef .. . . etc . .. . .... ..... . .. . mais aussi . . ... . .. . . .. ... . etc .... . 
. . . . . . . . . . . . . . sur !'instrument a l'aide de pinces Monseigneur ... . . 
. . . . . . . . aucune publicite . . . ... .. .. ...... . . chaque objet donne lieu etc. 
. . . . . . . . . . . . . . . . tandis . . . . . . . . . . . . . cycle individuel . . ... . . . 

. . . . . . . . " je trouve tres curieux que ... . , .. . .. . . .. .. .. . 
toujours .. .. . . ....... .. ... ... . .. ? ..... . .. . . depart de l'objet .. . .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . etc .. . . .. .. . . . . . . .. .. .... .... . ... . 
quant aux elements , c'est assez complexe . . nous pensons qu ' il vaut mieux ne 
pas expliquer . . . . ... . . . entre parenthese . . . . ( . . . . . . . . ) . .. .. .. . 
. . . . . . . . . . . . choix heterogene etc. . . . . . . . . . . .. .... . 
invariable sauf dans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . peut-etre 
variable dans Ia duree .. etc .. . ... . . . . . . . ... . ... . 
Promenade . . . . . . . . . . . . . . . . . . . . on peut toujours 

....... . " il lui semble aussi curieux que , ..... . ... ... .... .. .. est joue 
une seule fois ... . . . etc .. .. ...... . ..... . un petit verre .. . .. .. .. . 
. . . . etc ... .. . .. . .... le chef calcule etc ... . .. . .. . .. . .. ! 
... .. ... . .. . . ... . . .. voir schema ci-dessous. 

schema 11° 14,a 

debut : Fin. 



Tautologos 2 
compose au Groupe de Recherches Musicales 
du Service de Ia Recherche de !'Office 
de Radiodiffusion-Television Fran<;aise, 
en 1960. 

lnterrupteur 

Je l'ai dit et repete que cela n'etait pas Ia peine. 

M . et Mme Albukerke me l'ont dit aussi et repet e maintes fois. 

D'ailleurs pour Tautologos I, c'etait pareil. 
1960, c;:a fait a peu pres dix ans . 
Je me le repetais deja a ce moment Ia et Mile Annie, Ia marchande de poisson avait a l'epoque 

te lephone a son pere pour lui annoncer Ia nouvelle. 

Elle avait repete seule et avec moi , toutes les nu its pendant huit jours, car a ce moment-la, je tra

vaillais a Ia Recherche taus les jours pendant Ia nuit. 

La-bas aussi on repetait. 
Mile Jl.nnie ne repetait jamais avec eux, il y fais :lit trap chaud disait-elle. 

Alors moi, je lui ai dit je vais maintenant repeter tout seul a Ia Recherche et j'ai fais la-bas Tauto

logos II en copiant soigneusement Tautologos I. 

Je parlerai tout a l'heure de Tautologos II I. 

pour ensemble de chambre (1967). 

lei c'est tres serieux. J'ai marque dans Ia partition : (c'est marque aussi Kammerensemble), 

j'ai marque : 
" Cette ceuvre ... , 

Cela fait tout de meme un peu curieux, que moi , !'auteur ... C'est comme "auteur"· auteur de quai ... 

a quelle hauteur plafonnez-vous monsieur? ... moi, du point de vue humour, j'ai tres mauvais gout. 

D'ailleurs, le bon gout qu'est-ce que c'est, et le gout tout court? 

Car, outrecuidamment, quand on veut dire bon gout, on dit gout. 

On dit aussi : gout-auteur-ceuvre ; et puis on permute. 

Alors, dans Ia partition j'ai marque : 
" Cette ceuvre ... , 

Je ne peux pas m'empecher de penser a autre chose. Car non seulement j'ai mauvais gout, mais j'ai 

!'esprit mal tourne (si on dit: j'ai !'esprit tourne, c;:a veut dire bien tourne ?) . 

Je trouve cette analyse beaucoup plus serieuse que les precedentes. 

Alors done, dans Ia partition j'ai marque : 
" Cette ceuvre ... , 

et c'est tout ce que j'ai marque. 
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Und so vveiter (1966) 

Cela veut dire : et ainsi de suite, en somme, etc . 

EXTRAITS DE PRESSE : 

le Barbier de Ia Gauche. 

un jeune compositeur de talent dont nous saluions les premices ... quel dommage qu'il se 

soit laisse aller a cette manie de Ia soi-disant avant-garde, a deformer triturer ablmer, 

c'est a decourager les meilleurs. Finalement, je ne vois pas de differences entre ces 

assemblages " savants " et les bruits de casseroles (quand on sait qu'il s'agit d'un 

piano ! ... ). Tout ceci n'est pas tres serieux. 
signe : Verdure. 

le Proletaire Bien Pensant . 

... enfin l'avant-garde se popularise. Mais helas, il y a loin des propos de Luc Ferrari '' qui 

veut faire une musique experimentale pour tout le monde '' et le resultat, aussi obscur 

que dans des dizaines d'autres musiques actuelles ... 

Moment . 

... evidemment c'est un dangereux gauchiste, c'est un rouge sinon un nair. On sent qu'il 

veux tout faire sauter, ne serait-ce que par le niveau sonore. Et les chants d'oiseaux de 

Ia fin ne trompent personne ... 

le Voyeur Nouveau . 

... rivalite fougueuse entre Ia bande et le pianiste (le merveilleux Gerard Fremy) qui 

procede d'une ingenuosite prodigieuse. Cette soif de violence vient confirrner ce que 

j'avais deja pressenti, a propos de X et de Y, comme Ia naissance d'un nouveau 

romantisme ... 



Tautologos 3 (1969) 

On peut lire dans Ia partition 

Extrait du chapitre 1 

Peut etre realise dans une salle de concert traditionnelle, peut etre realise dans une salle 
de concert non traditionnelle. II est done facile de trouver un Tautolocal. 

Ainsi on peut dire de nouveau, comme aux premiers ages de Ia terre : vous plalrait-il de 
faire tautologos avec moi ? 

Extrait du chapitre 2 

... C'est pourquoi le tautologisme pourrait devenir une attitude de masse, et un moyen 
d'egalisation des hommes par Ia demonstration du precieux et de Ia banalite de Ia condi
tion humaine. 

Extrait du chapitre 3 

... mais Ia realisation en concert n'est qu'un exemple ... Tautologos 3 doit se continuer et 
se ramifier a I 'infini com me un arbre geneatautologique. 
De cette maniere , il appartient a tous, et est !'action de tous. 

Extrait du chapitre 4 

... L'auteur laisse aux realisateurs le choix des moyens de sentir le temps. 

Done, Tautologos 3 va de l'individu au collectif. 

Extrait du chapitre 5 

... voir schema ... 

Extrait du chapitre 7 

Comment doit-on lire ce qui precede ? 
Comme il vous plalra. 

Par certains cotes, c;a ressemble a une farce. 
e'en est peut-etre une. 

Pourtant il y a des choses qui ont l'air serieuses ... 
alors, c;a doit etre serieux. 
Ou plutot pretentieuses ! 

- Ou'est-ce que c'est que c;a. 
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Societe 2 
et si le piano etait un corps de femme 

concerto pour piano, percussions et orchestre. 

Par manque de chance il n'y a rien d'ecrit dans Ia partition, ou presque rien. Aussi je vais 
etre oblige d'inventer, ce dont je m'excuse. 

Ce que j'ai voulu a l'origine, c'etait faire une musique erotique et meme franchement 
porno . Je dois bien me rendre a !'evidence que de ce point de vue-la, c 'est completement 
rate . 

Ce qui d'ailleurs n'enleve rien a Ia qualite musicale qui est excellente . 

Mais, tout de meme, comme je tiens a mon propos initial , je veux repeter ici que, c'est 
une musique erotique meme si elle n'en a pas l 'air . 

Car, 
Ia partition est parcourue de frequenc es reparties en structures agogiques, lesquelles 
symbolisent par leurs rapports psycho-combinatoires des situations erotiques sublimees . 
En outre, l'intensite de ces phases complexes cerne plus precisement encore (si besoin 
est), Ia fonction parametrale des fluctuations spasmo-dynamiques . 

On peut , sans vouloir pousser trop loin !'analyse , situer ces moments comm e suit: un a 
Ia page 16, un autre a Ia page 23 , mais celui-la est un peu entre parentheses, car il y en 
a tout de suite un autre a Ia page 28 qui prend aussi Ia page 29, et enfin un dernier 
page 39, qui fait en fait 39-46, celui-la c 'est le plus gai. 

Je me suis permis d'apporter ces precisions pour ceux qui voudraient suivre sur Ia 
partition. 

(Tous les textes d'analyses ont ete ecrits par moi, avec toutefois l'aide d'un 

sociologue qui a prefere rester anonyme.) 

L. F. 
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de Musique Contemporaine de Paris 

extraits du catalogue 

I EMI I 

111 
sous Ia direction de 

KONSTANTIN SIMONOVITCH 

* 
X E N A K I S Album 1 

Atrees (pour 10 instruments 
Morsima-Amorsima 

avec Georges Pludermacher - piano, Jean-Claude Bernede - violon , 
Paul Boufil - v ioloncelle, Jacques Cazauran - contrebasse 

ST 4, par le Quatuor Bernede 
Nomos Alpha , avec Pierre Penassou , violoncelle 

eve 2086 

X E N A K I S Album 2 

Polla ta dhina pour chreurs d'enfants et petit orchestre 
ST 10- 1,080262 pour 10 instruments 

Akrata pour 16 instruments a vent 
Achorripsis pour 21 instruments 

* A PARAITRE: 

V A R E S E Album 1 

2 c 063-1 0011 
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Miss P. Oliveros, 

BRITISH BROADCASTING CORPORATION 

DELAWARE ROAD MAIDA VALE LONDON W9 

TELEPHONE 01-580 4468 TELEGRAMS BROADCASTS LONDON TELEX 

CABLES BROADCASTS LONDON-W1 TELEX 22182 

6th October 1970 

Assistant Professor of Music, 
University of California, San Diego, 
Post Office Box 109 
La Jolla, 
California 92037, 
u.s.A. 

Dear Miss Oliveros, 

Thank you for your letter telling us about the Research library of 
Electronic Music which your department is establishing. 

I regret that there is at present no system wherepy tapes containing 
our work can be made available to other studios, but I would advise you 
that a long playing record has been issued by the B.B.C. Enterprises, 
entitled B.B.C. Radiophonic Music REC· 25M which is available commercially 
in this country (my information is that it is not available in the shops 
in the U.S • A. ) • 

I enclose some information on the history of our Studio, and wo uld 
report that we are not normally involved in concert activities. 

If I can be of any further help, please do not hesitate to get in touch 
with me. 

Yours sincerely, 

Desmond Briscoe 
Organiser 
Radiophonic Workshop 
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RJU)IOPHONIC WORKSHOP OF THE BRITISH BROADCASTTITG CORPORf~TION (LONDON) 

Facilities available in exner~ental music studios 

I. Tone sources and electro-acoustic signal generators 

II. Manipulation facilities 

III. Recording, reproducing and mixing facilities 

IV. Measurement and analysis facilities 

v. Sound projection equipment 

Sub-division of sections is into 

a) Standard broadcast facilities 

b) Special facilities 



WORKSHOP I. 

I. b) 

II. 9.) 

- 1 -

6 sine/square wave generators (Advance), 

associated with keying unit giving adjustable 

rise and decay cha racteristics (1·Jorkshop construction). 

1 sine 1:·rave genera tor (Airmec) 

Frequency counter (VennGr) 

Sine 1:1ave genera tor rri th fre9-uency modulation 
lBruel&Kjoer) 

Bass guitar l·Ji th electroni~ pick-up. 

Reverberation plate (ElliiT) \·Ii th remote control 

4 high/low pass filters vrith 9 cut-off frequencies (BBC) 

2 variable frequency response control units (BBC) 

b) Octave filter 

3 ring modulators (BBC) 

14 response selection a r1plifiers (BBC) 

Frequency shift device (BBC) 

Electronic metronome pulse stri tch 

Reverberation generator (spring) ( ~·forkshop construction) 

Vibrato unit (rJorkshop construction) 

/Cont. 



- 2-

\'iORKSHOP I. (Continued) 

III. 

IV. 

v. 

a) 3 Tape recorders~ 7t and 15 i.p.s. (Philips, EL 3503) 
with remote controls 

Tape recorder, 7t and 15 i.p.s. (Fe~rograph) 

Disk-playing equipment (BBC) 

It n II (Stereo) 

b) Specially deBigned transistorised mixine console, 

with BBC constructed light controlled stepless fader. 

Each charmel can accept high or lo~1 level inputs, 

has a pre-set attenuator, and may be suitched to one 

of three groups '-rhich can be associated w-ith different 

filters. THo types of reverberation ar9 available and 

acoustic fold-back facilities are available, together 

"t'Iith remote control of three tape recorders. 

~1in-track tape recorder, 0 to 40 i.p.s.(Leevers Rich) 
(Continuously variable s~eed and two octaves stTi tched 
in semi-tones). 

Peak programme meters (BBC) 

Lovdspeakers (BBC) 

Prevost film viewing desk for 35mm and 16mm film. 



- 3 -

WORKSHOP 2. 

I. 

II. 

b) 

a) 

12 sine/square wave generators (Jason) associated 

"t·Ji th keying unit and ad jus table rise and decay 

unit (Workshop construction) 

High stability decade sine wave generator (Huirhead
\·Jigan) 

Sine wave generator with frequency modulation 
(Bruel & Kjoer) 

Square "t'lave shaper (Muirhead) 

Zither and guitar 't'ri th electromagnetic pick-ups 

White noise generator (BBC) 

Reverberation plate (Ei!IT) t•ri th remote control 

4 high/lou pass filters 'tvith 9 cut-off frequencies (BBC) 

Variable frequency response control unit (BBC) 

b) Vibrato unit (liorkshop construction) 

Frequency shift device (BBC) 

Tierce filter (Albis) 

2 Response selection amplifiers(BBC) 

Octave filter 

Reverberation generator (Spring)(\rJorkshop construction) 

Electronic metronome pulse suitch 

/Cont. 



\\TORKSHOP 2. 

III. a) 

- 4-

(Continued) 

Tape recorder, 7t and 15 i.p.s. (EMI, BTR 2) 
with variable speed 

3 Tape recorders, 7t and 15 i.p.s. (Philips, EL 3503) 
l·ri th remote controls 

Tape recorder, 7t and 15 i.p.s. (Ferrograph) 

Disk playing equipment (BBC) 

b) Specially designed mixing console with 20 channels 

IV. 

v. 

each with a pre-set attenv.ator. There are 8 high 

level input channels; the remaining 12 are low 

level input charmels, ~·Ti th S\'li tching facilities 

making available three types of artificial 

reverberation. Each channel may be independent, 

or sl·li tched to either of t"t·ro group fadurs ~ssociated 

with different filters. Remote control of four 

tape recorders and acoustic fold-back facilities 

are included. 

Tape recorder 7t and 15 i. p.s. (EMI TR 90) fitted with 

time and pitch regulator (Tcmpophon) 

Peak programme meters (BBC) 

Loudspeakers (BBC) 
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I:JORKSHOP 3. 

I. 

II. 

III. 

IV. 

v. 

b) Sine wave generator (Advance) 

Sine ~·rave generator l·irith frequency modulation (Davre) 

1 Spinetta Electronic Organ 

a) Reverberation chamber 

Reverberation generator (ltorkshop construction) 

b) 2 High/lo't'T pass filters vii th 9 cut off frequencies (BBC) 

1 Response selection amplifier (Quad/BBC) 

a) 

1 Octave filter (Leevers Rlch) 

3 Tape recorders, 7t e~d 15 i.p.s. (Philips) 

Tape recorder, 7t and 15 i.p.s. (Ferrog~aph) 

b) 11 Channel mixer with monitoring facilities 

Twin-track tape recorder 0 to 40 i.p.s.(Leevers Rich) 
(Continuously variable speed and t"10 octaves sv.ritched 
in semi-tones). 

Peak programme meters (BBC) 

Loudspeaker (BBC) 

/Cont. 
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OTHER FACILITIES: 

Library and listening ar-ea each oquipt vJi th 

1 RGD and 1 Forrograph tape machines. 

s~all studio used for recording sounds, speech inserts 

and treated piano lrli th direct crystal pick-up on sound 

board. 

Large studio, ~1i th piano, used for recordine percussion 

and other musical instruments, also equipt tli th tape 

recorder 7~ and 15 i.p.s. (Ampex) for demonstrations. 

Organ room, with American Organ, Harmoniw.n and specially 

designed Nulticolourtone Electronic Organ - this con be 

connected electrically to any of the ~vorkshops ._ 

Area for the design and development of technical 0quipment. 

There is complete flexibility of interconnection bet1-reen 

all equipment in the Workshops, the Studios and the 

Organ Room. 

Desmond Briscoe 
Organiser, Radiophonic Workshop. 
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11 THE BI3C B.ADIOPHONIC WORKSHOP" 

by Desmond Br:i.scoe 

Organiser 

BBC Radiophonic V.iorkshop. 

(Ccpy of article published in the 

September, 1965 edition of the 

Europec..n Bro <:.tdcnsting Union Review) 



THE BBC RAJ!IO_PHOfflC \r-iORLSHOP 

The Eadiophonic korkslwp ·\·j<:.s Ol ened J.i1 1)58 e .. nd is the firs t of i -~s 
kind in Bri tr:.i:c1. It wa3 S(;t up af ter interesting possibilities b.i.".cl been 
demonstre.ted. ·oy c ·Jrta:.Ln experimentc:~l progr:::.rmnes t!ltt t haC. been madu in 

normsl studios equipped -vrith their 0\-~:11 t e .. pc recordin:.; equipment; i n fact 

it ~.vas th<~ introduction of ·::he tape recorder genorally in the BBC Uw::.:, 
allovmd rc~~l exp~::."'iwent aimed t o broaden ·the radio c.i.rama. tic canva.:.:. 

In radio drama e.ttempts had been ma.c:e to use e:;c:i.Gting recordlngD of 
m·,lsique concrete anC. electronic mu sic as :'tncidente.1 rrnJ.sic. These 1:rere 

not successful bec ::.use this type of sound or li1l.Wic :.:1eeds to be m:_::;_de vcJ:-y 
mucl.1 for the part~.cular programme and if3 not C.C;:_Sily trc::nsferred i'rom one 
use to anoti·1er. 11 1::..11 That Falln, by Sa mu c:: l Beckett, cormnissionecl by t.~l.e 

BI3C T~1. iro Programme Jn 1)'56 aJ".d fl.rs·L, t·roadca~:.:t in 19;7 7 i.;<:-~ s the first 
radj o play :Ln ltJb.ich a nevJ sound convr:mt.iou ·w2.;3 at .. tem_t:; t cu r <·- l::h!Jr th -.:cn using 
mus:~c in its normnl form. 1'he pl-'ly is l <:.:cgcly <1 monologue, and n conventio:a 

H8. S needed -vrh :L ch g:.;:..v8 the movement of r:.:::1 o~d 1 8.d.y between :ner home and the 
r<::.ilwuy :Jt~1tJ.on. This Has done by stc.~rti11b 1v-j_th n~~t-c.r ::.i.1 foo t s -GefJ S 1'1L.ich 
\'/ ere t&b3n up by a ;:3ourl.d rhy t21rn .:::.nd ulH-.::aevEn" this mu.3ic.: ... l shorU1 ,~~nd vm.s 
heJ.rd the l:Lst. :.~11er knr:;w tha "'c the old l £lc:,.y v-n:~ ;:_{ on U1 c 1r·o·ve. She is a.1x=;orbed 
in her ovn1 thoughts n .. nd from time t o t:l.me re<::.lity v'ill i!ilpin~~e on he~~· in 
the ;;h .~-l~lc of psople sh ·;:; knor,,;s ~ 1-·rho mnet h e r on the wa;;•. Their e.pp ro ,: .ch is 
indic ,~ .. ted by strange .. ~md urn·eD .. l sonnci. G ~vjJ. i cil 7 c. s .shs becomes <:-..•H&re of them~ 

m::: ... teriL~ .. i :M.; into t he r oa l sound. of, .::u? , n. donkey co.rt or o.n old motor C('.:c. 
The exp ~::ricnce g :::,.ined J.n c~Lo:Lng this p:co c;:carnm~ l c~d to ·,.1le e:-:._[>1:J:i_icD. cion of 

simil::Lr techrti ·.::~ues Lo c_ ver;;i different. :cttdio p l s.J , 11 1'he DlS~Lgre eEi.ble Oyster11
, 

by Giles Coope::c. This '.'Jc .. S >J. comody; .:;_ f ,:m tD.SJ, S(:3t in r_:, re'll Horld, i:u. 
which re :..1l things sudds a1y becmlle :· __ n uni\':i.mi2..L-:.r 11igh tnk.~re. :I.: t d s ln<.·.nde·.-5. 
extrerae s -tyl:i_ ~_; .::_t tion :Cl r e.dio e oLui \'·c lej:J.·c of t L.e c :.rt,;cn f i=Lm. 

A "r:::.c1..i.ophonic poemn i'o1lmJed , ~T.d tl:L3 1. •.•.S ·TLl ~l t l:.smpt to t~ .. ke v-:onis ~ '.J.1cl 

sound::: c.s 1. ;ri ttEm =~nd d.e ;3CY'J_bed by < ~n c.~J. ti.-J.or ;Jp:Jci -.ll.J f or the pt~rpos 1:;, 

o.nc_ to b1:j .. l d up somet::d.ng t::1 ~·d:, co ~tld not o.:,d c t on the pri11ted p~ ~g e 

a pi.: ttern of Ford;:.; spoken by o.c t or.s, ·,,,rord s whicD. v c.n ; mo.nip1..1l -0. ted ~~j1d 

sounds which i.llus Lr:: d:. t.~d the vJOrcts. rl.'i1C result \•,"[:.8 ' perh.:.:.pf:l 7 th,~~t Y..J8 

fini:-:-L.H~d up b;y s o.ying evory Un ng t ll rs <J time c ~ the \vords s . ~i.d it;; the 
tre :1.. t ;nc:-1 t of the •Hords Ga id it., :.nd the ,301-tY!d :.:J illus t 1· ·.ti::,_ g t he \:mrds 
,:-:.lsc s.:--.i.6 it. But neverth81ens the::-3e exper·iments ~~:.nd o t hers led to the 

sett·J.;~t-; up of ·Lhe RcJ.d:Lophonic \':iorkshop vlith t ,he c,_im of C.::Erv-oloping technic~u0s 

of producing el e: ctronic-::..lly tlH; opecic.l sounds c.nd J.nc].dc;nt:-J.. music 
rGl.lUired for rw:·.ny sound .:.-~nd teJ.ev:L:Jion prod.uct:L.onso 

The so·;_md ::;.nd HlUE1ic ml..d e in the R~..,cdiophonic ;.;or·ksLop is produced by 

the electronic m .. ,nJ.pul!l tion on t:~~o of :..11 sources of ::5\)u nd, includ:i.ng the 
n.:::. t:.ur .~.tl sounds used b~;.- the origin. ~>.J.. crec .. tors of H1"'...lSiqu.e corlcrc ·~.e :-:.nd t~1c 
:Jou.nds \lfhich :-:-. r ;:; deriv;.;d fro.ih t-;lectronic generc.:.tors, D.s used in pure 
electronic music. Tne sound of mu.sicc .. l L1strumen t.s is eel so vsed -.~r1d is 
e:L ther r ;_c o r d ed no:r:m.:lllf ovor -~ .. he microphons or, in t~1 F! cc se cf ins truments 
such D.S el8c t i·onic orgn.n G or elec ·i~ric gu.itr .. :cs, th e r Gcording is m::.de 
el ~ . .)ctric~-.ll:y· dirGc·L on to the t:.~p8 machin0. A11 t .l1es e S01}.n d s c .... n 1x~ 

subjected to VL~rious tre<..""t.·l~lr1en. tf3;; they c L~ll be i.'i 1 tex·ed \tiThich r t·::-moves 

some of the frequencies; they can be r~l tcrod by m:~nu :.:.l tu.pe m:..:.nipn.1 : .. tio:w; 
c:.nd other r8co:::ding procc;ssc:.}3 c :.~n be Uf3ed., such '-~ S reducing :.nG. incre:.:.sing 
the sper;;d. cmd C011tinuous1y vr.rying tht;; speed in either dix··ection. ,~ipoed 

chLnge h ;.:. s the Gffec t, rJf coarse~ of not 011ly chc.nging t he pi teh of -~he 

8()1J.nd tnxt :::-.lso t~1s.: c;_u~~·.lity of the sound . Usinr-; tr;.pe it is v·ery e:.sy ~~o 

revers e .: :. sound, ::··.nc). c.l s o U':3ing the vn.riouJ sy;3 toms of' t ape reco:cdi.ng one 
c -~'. Cl superimpos e: the sonnd on i t::;elf or rr::p er.d:. J.t ~~. f t:.oT c:.-:. tJ .mccl d olc;.y. 
ri'h •3 t..:-.;.pe c8..n be edit ,Jd .. ~.nu c·i.lt to sh .. --jx~ '-nd both t:u; ~3il~~~H~ of tho sound 

c,_nd ths r hythm1c p .-:~.tterns cc~n be c:.l_ tere(~. In ::-.. ddi t ion c.ll t h e norm.:.:Q 
tecl•ni.qt1 (:?-S of r r.c1.io mi ~;:::.ng, :>.cJ.<i L1g oi c..:r "iL.: .. ci,-~1 rev2rbor:1 ti.on of v :1r:.ous 
types, stc. :.rc US·::d. 
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The tocb.niqucs lE·.ve reached c point v..rhere, v1hile one hc .. s got £1.1most 
complete control O'ilG:C t11e sound olem .. ::mts 3 this '.rCTY cont rol t(HJ.ds to 
uninteresting results. The :imperfection~-; th~·-.t occur J.n a .. ll n :·'.. tur:-Ll things 
o.nd in music produced by convE:'ntionc.~-:_ mcr .. ns hc.-,.ve to be co1wiuorod. '1'h:Lnf)J 
of beauty th::<.t occuT in nnturo - the I'oSe.? .-for insti.~nce ·-· ~:.re beTL.ltiful 
bec( ·.~.lSC: of the i.mpe:C'i'cctions; the co~ .. our, shc.pe ~' .. nci. t exturu m~~·-Y be different 
from one pc-!.:, ·:..1 to another (or even -v/i. thi:n n p c t .= .J..) , -;,.nc1 it j_s -;.-;hcse ·d·~ j_ch 
make the diffE:;re;nc e:: between the rose ancl its r)l .~'..;3tic imi·L::~tion. {:;ilmilarly 
-r,·r1_th sound '.•.nd v.;i::1l !nu::dc the pure tones, ho:,,:uve:c cleverly put tcgethor, 
do not necess:.:..ril;r produce bs~c.LU tif\:_l re[ml ts. ::L t is when con trcllt:.d 
imperfections o.re introduced t~v:..t t.l:.erc is tJ.1e possibility of mz...ki;i.g 
beautiful sounds wb.ich cornm.unicc'.te. 

Th0 c.ctuo.1 p:roc8SS of com})Of3ition is ,-_ dc;liber,· .. te .:,:nd intcrprot,'ltivc 
process vJhich must be moti v :'.ted by cre~·" tivo intc.:nt,icm. The selection {tt 

r o..ndom of contrived sounds bui1 t, empiric -=~lly into ;:_., mont:.1go docs no t, u;:;u,i.lly 
produce :.:..D. :LrJ.:j_stic or ::-,_es tb.etic r8Gul t , a nd -.,~~;hen sv: ... ln:.:d=,ing electronic 
music i t .. i::> perh.':.ps c<.-~ GJ to be t:: .. kan j_n by tb.c: cl~:;vcr technicinn \iho produces 
:.=:. s trint, of possibly interc.::<dJ .. ng i3oun(; s , gi v,_:;s his tape :.~ title :~md decl .~_!_r cs 

it. t o be: -~ piece of alectronic J,Ir.s1c. ~~ince ou:r. own VJork is 11 inci(Ierrt:...-..1 11
, 

in the 3ense th -~1. t it is in1.·'a riably :::"pf_:,Jied to othc;r progr1mmcs, -LJJ.·3 electronic 
Hu.sic h c.~S to doc" specific job-- to creo..te :1n r.trnosphere or to ill1..wtr:~,ts c.. 
si--cu~:.tion .· This is o. diffi.cul ·t·, · c,:~s l·:: o.:rid it rricr.ns th ~1 t very clo;:.: E"; 
co-oper.~'.'G~. on o.nd. underst;.::.nd:ing bet\\rscn. prociu.cer :--"nd ~.1uthor .:::.l1cl t!1c crercti ve 
st~ff is essenti2l. 

The vv'ork;3hop is perhc,ps lJ.YJ.ique o.m.on~; experimf.;)nt :::.l music s tudios j_n 
providing n continuous su:cvicc for f.:Jound r c.dio ~'-nd tcl~·!vis~_on pi'ot:;:t::::.mm8s. 
I ·L, is .s .. 1so signif:Lc.::m-1;:, that most of tb e oritincLJ_ think:Lng is done O;)/ -:~he 
staff vv-ith~~n the unit}/ (..lncl althouch other composers arc occL:~s_i_ono.llJ 
contracted this is 2. difficult medium for the cowposc:;:c to ·.-mrl~: in unleSf3 
he i}3 1.villing c:.nd able to give up C:t lot of tiii1G to exploring i ~~s possibil:Lties. 
It is obv:Lous thJ.t the people uho ,_;.rc working contimJ.ously with these 
technique.::> and elements wi11 h<;-.ve -time:: to do this f .::r mo:ce d.eeply thd1 a 
composer '.rho is only c:·bl e to \,-TorL on i t. for.' .:::. feti' (_;·ee.l<.s, D.nd the f\:Lc-c. tlLi. t 
ouJ:' cre~!."Live workers do mucb of -~rl ci:c m·n1 work din:.Jctly on ths tapE::: is G.n 
i'TI.port<:-.mt f <.:teto:r .:J .. nd does something to hur.a<1nizc H!'lat C<"l.n otnt~rv.'iBc be c.. very 
dehumanized a nd sterile type of sound. 

Thoug~1 the techniques of both electronic mu.sic c .. nd mc.~s:Lqne concre ·c.e 
.~',rc used, the V.Jorkshop does not produce :.rn.J.sic to stCt.nd on its ov•:n as s.sps.:co..te 
woTks ( ,_..T:;. -th the exception of [3ome signr~.ture tunes) hat r D .. ther the music: 
or sound forms :ln integrt::1 p :::-· .. rt c)f :..:~ pro~~r:~_mmc to h.:_·j_gh·'.:,·::m the inttmsi ty 
end m'.~c~ning. The work l.s commissioncc~ hy the st~Lff producers c .. nd ~l lengthy 
discussion with the producer.q the author or the 6sf.3igner is usuc..:..lly tlJ.c:: 
fiTs·!_ , step. It is e: s sc..nt].:~ ,l th:--.t the pGr~~on "..;ho is go:ing to undcr·::.cJ\.e the 
cre:.,_t i vs v.ro rk fully undc:rs t :.Lucis -.Jl'-'.t p ·-...rt it is E;o i:n.~ t o plu.y in the progrunme; 
thc-.r'e m::::.~ :- .:.l ;::;o be film or d :c<Yid.ngs to ses , ~~.nd. v;hE-:n thL::: h c.s be c;n <:lo:]e ~nd c. 
gr:Dc :i.~ c~l i•J.e:.:L of ·vihc .. t. i::: r· ~x~u::.rod if1 <.tva:i.l:=:.blc ·Lh::..n -~b.8 de tL.i1ed work of 
c~ompos 5. tion ~o..n stc .. rt. lf the prc.Juc er h .:1 s st,rong idc:: s ;.:.nd c :-:~:n des cribe 
th8 sm21d q11~llit;y he require c:1 , tht-;n it is pos:)iblo to prodl.lce thi s ; in mos ·L, 
c ~:se s though the creative r~~.diophonie vvorkcr' i :, g~~ven consider~-~ ble i'rcedom 
to 1nterpr9t, :: .. ccording to the scri pt, the producer's Vji C-Jhes au.d. o.ny o ·i~l J.CT 
Y'Glev:::.nt ~-11formc. tion.. In so!Ile cc..;.:ieS :J if the elemen·~s to be -used c.re fc.i~l::.li ~~.r, 
·c.1.1en the composition cr·n be vTrittcn immodj_.~..ttol.y. ;~;orne of the st.:.f'f ·ur:Lte 
it on music m:'1..nl.~scrip t JX .. l..per, soiT'o 'lloj ork vd .. th i.'igure[-; of :C:cequenc .. i.e,:.:; ~ formul :-:~s 
~1nd. du:cn .. tions, .:::· ... nd some do j t v6. t.h dio..grrun.::.; ii thL~ metl.toc\ depends on -~·,b e 
indiv:Lduc .. l u .. :ud on the type of commitment . Tl1e :rc:::tlis ,:~ti on in t erms c:f GOl!.nd 
then folJ..ot.-vs. If c. ne\'i 8onnd is to oo used - pc~rh~:tps sugge uted by some 
el,::nnent in the g:!..'"'·.lphic des~Lgn - then this ne1-; sound nn ... s ·l . ~)e u::--cf.llored 
before the compos.-t tio~1 c .. : .. n s tc.rt . 
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If it is 1. siDsle no t e produced, 08.Y, from -'-.:.h e sound of .... ,_ h (_··.nci !.!_j_t,t,j_ng 
the top of :.:. bot,tJ. e 'j then this not.e mus t be t uned on the v:'..rl:'.bl s 
speed t ·;~p e m~:.chines -~_hrmJgh possih~y ·tJn'ee chromr~t:Lc oct:.-,7(-:8, emu 1t 
must be li ;3tenecl to cr:Ltic ~:,l1y 3ince "i:Jte t ona l qurJ . .J_tJ uj_11 obviously 
chr~nge with n chc.ngc of pitch. Only o..fte1· th:Ls explor2.tion c ::.:.n the 
piece b(~ written, be~Ting in mind the syr1chronif n. tion with the graphic 
design on film. The work of re::Llisation then starts and th:Ls cctlls for slmv, 
pai.ns tuking .:.'..nd very ::Lccur:J.te work, ec:.cn notG ·vdll h :...~.ve t rJ be cut o.nd 
joined to tho next, due nccount be::.ng tc.Ken of t,he l ength of the note 
and the shc"..pe , the form oi' at cc.ck <'.Dd ths r.~ te cf dec c-.y required. vlhen 
the variou~; lJ.nes of the mu~3ic h ·2V8 been }:'8t:.llised , they o.ro tJ:1e:n plc.ycd 
together ir1 synchronisation c.tnd the mixture is recorded. Th e beginnir.Lg 
of c. sound or note (usually c.'~.lled the 11 L1.ttnck1') gives it i t s 
recognis;Jble qtl.~lity. kLth a :.ny musiccd. instruElents the f:l.r:3t momunt:J 
of n note ~re no·c in f a ct of th e pi tc:hed sound nt ::..11, but cf noise. 
VJe have therefore oxp8rim:.;nted -by int:roducinc; (·· .. moment of noise at the 
b eginning of a sound to give :::L rvJ.rticul r~r sort cf o.t t o.ck. 

There are undoubtedly 111::my sublirrd.il·:ll effects on the ::.uu.J_cnce 
11hr.:m usint; r.:1diophonic sound :.·:.p:J.rt fro~n tl1e me:re obvious use ;~~ or' 
rhyth;.n;:; which either reflect or oppose the n~l turc;.J_ rhythms of life , 
of the h e :rt 7 the brc~in, et,c . I -G is ~c.lso possible for sounds to affect 
::::.:n :J.udience phy;3ically ~ p.:trtic1.J.<..rly "Aihtm they .·1r 2 of o..n u.n_f'c.mili -:Lr 
ns.ture. 

vJJ:u~n the work is cccpleted, t he producer is invi·Led to viEd t the 
\tJ orkshop .J.gain to he!lr the reErul t. It is trU(; to s 2.y th<." t in most 
cases the produc er, \d1:Lle not alwo..y;:; nec8SSaTi ly he:J.ring ex::'.ctly- vJhcc t 
he e:x-pcc ted to l;.eJ.r bec c.use of tho interpretative elcji 0nt in t he v!crk , 
finds t.h:.:;. t the roalisc.-sio~1 is right for hi.s produc·i~io:Q. The finc. l 
result eith•.:;r goes to tne scund studio on t~~pe to b (; p1[:.;yec1. illto t h e 
product:Lcn, or is transferred to film tl'c>. ck 0..nd lo.id vL. th t he; film 
for tel6vi s ion, or of course it c··x1 be pl 1:1.yod in from a t.:;~pt.: .Iu.chinc:. 
in th8 t ol evis5.on g L>..llory. If the pro(tuction is n cor:1plex one c.nd if 
the producer feels it vrill holp, the c :cc.~ tor of the r :tdiOI.)hord.c vv-Qrk 
wilJ. go to the studio n. s ndvi ser.; h8 mnst 2..lso b e propc red -:~c m:·.ke 
<.llterr_;.tio:ns , if necess r.ry , t o -t.~G Hork he h:..t.s rn:.:.de . Attend<-.nce .:-:'.t the 
studi.o ic...; , oi' cour::!e, of to,Jo- -v-:-<'.y benefit - since tho en~;:~ ti1re \Jork is 
done ;-: .. :w::..y from ::'"'ctur:l prcduction studios it heJ.p;:: t.o kee:;:) thu crcc.tivo 
vmrker in touch \d. th studio pro1lG111S -:.nd. pi'<:ctic t-; i l' h e visits :::~. 
prcducti cn occn.sionally .J.nd cc ssi~; ts in this V·iO..Y. 

The BBC R::.diopho;1ic Hor kshop ~J.rorks eq_u~t.lly fo r sound c~nd "tklev:Lsion , 
for regionc:.l bro ;:;.dc :~sti~1g ~nd. for t he DBC Extern~: l Service~~. The 
Work 3hop h[:t S so f a r u.nd.ort.:.::.ken vJOr:~ for evsrJ 6.ep :::. :.r t~ncnt oi' the BBC from 
HeJigious B:r·o.:2.dcc:.sti ng to Light Enter-t:.: inmGn t . It iD i nteresting to 
note t.~hut during l :::..;Jt year vihtJn ~1l1nos t 200 COJ:.lui tinents 1.rcre und.c rt0.Len, 
the largust proportion were for educ .--c tiorL .. '.l progr.'~.lru11es : .. >.. t t:Lll l evel::: . 
'.i.,hesE; coumi t1,1ents c etn r clnge frcu [·linrp=. e si.ngle special souuds fo r, 
perh.':'.pS, r. .. schools t pl.:·.:.y , to lon2: ·.:~ .. ud complex -;.-.:orks of c~.n experimcnt.~:.;.l 
n~:. ture , whGre the whole prosro.rili.le is r;1o..de in its entire ty '.:t tne 
Wor.icshop. A gre8. t dc:;2..l c,f tho i'·mrk is 1XJ.sic::~~, ;:.'.nd n gre:::d:, de~:l.l of 
this is in the form of signature t-c.nos i'or progr~mwes. In f2.ct m:1ny 
of its longest running pieces of vJOrk, ningLl.tu:I.~e tunes , h 2.ve b e':...'n r:1<.~de 
for th e Extern~:,.l Services, .:..1:nd in t.l .Li fJ typ o o~:· ·viork tlle preci,s0 control 
or.e hcs ovGr sound !Jleo.ns thu t t} .. pi sec; c;J..n be designed to pcnetr ::.'. te the 
b:J.ckgx'ou11d int2rference of short-w, .. ve bror::.dcr.0ting . Science fiction 
of course also hu.s its pluce but is :~·~ co!:lpur~:ti:v·ely sr,w.ll section of the 
work. 
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Hhethcr the work be for ;3our .. d or fur television, whether it be musico.l 
or just .:1. speci::.~l sound, thE:! o.im is c.lwc.ys to help in the communication. 
Abstract sounds which m~'-Y in themselves be; pleo.sar.t or decorj_tiv8 ::..re 
of no value~ if they do not support the p:~ogn:..mme mn terinl. It is 
-i_nteresting to note tho.t n number of times during t:ne yeo..rs tl:~~ t the 
Hadiophor .. ic vJorkshop hcts been in existm ... ce cortc.in :I. tems of its work 
hr·.ve become popul:·.r vli th the public in c;enoral.:~ populu.r in the sense 
of being issued comn1erc:c..lly o.s :1 record of popv.lr~r music . 

The Ro.diophonic Workshop i.s si tu.J. tee~ Clt the BBC 1 s r~usic studio 
building in London 1 s f·1o.ida V <.~e . The origi nc..l ~Jorkshop was on(-) l c.rge 
roor11 w-=i.t"l1 a s;·1v1ll o..nnex usod cs ~ stud5.o ~ Thc..t one room Wi.lS orj_gin:l.lly 
equipped vdth lc."J.rgely sub-stu1dc..rd SGl~1l-professionnl equipment, until 
the success of u· .. e cuq;eriment ,,.J~S provcc..l. It w:=-LS soon found, hm.-,!·ever, 
th::'.t sub-standt1rd equiprnnnt l:.ro.f:3 not sui t.::..ble for this sort of 1-.rork 
bec .~.~use so mc..ny of the r ecording processes are r(;peti tivo c:md the 
cumulc,tivo effects of lim:itcd r esponse-; c.nd distortion restrict t.hi:J 
rr.nge o.nd qu,_Lli ty of the work. If <:1 sound picked up by o. microphone 
is to be used J.S r:. basic el ement , this sound has to be v ery cc.refully 
recorded bccurwe nny extraneous D.oise ( .:::.nd cert.:..1.inly o.ny surf~ce no]_se 
fror11 o. r ecord) \1ii1l beco:..;:-n:. pz-.:.r-L of th8 soand .::~ud any mnnipult.'..tion tho..t 
t;:: .. kes pL: .. ce 11rill al so nffoct this unwr.nted noiso. It is often fo·u.nd 
that in ordor to get tho essentinl sound - the t.:ssenti o.l sl".lip 1 s siren, 
.for instc..ncG - it is fc.r bettor to synth€sise thi3 from electronic 
sounds th.::;.n to use the roo.l t1::.ing. Tho synthcs1. soci sch.tnd is vTithout 
2.. tnosphere, 1d t~1out E-JxtrllnGouu :noise ~tncl cnn be handled :'.nd ch.t..'.ll6 cd 
much more eD.sily. 

The :8.~1diophonic l~iorkshop includes three s2pr.:.ro.te work:Lng nrccts 
w.\ere sounds ccu1· be mnnipu.latod <lnd put together. In addition to tho 
originr:..l mna.ll studio there is no·vl c. l c..rgcr listening room in 'i·.-hich the 
"~:!ork c.::.m be plcyed and diDcussed, and illi s room i:3 al[:JO us cC:. r.s a 
studio for tl".c locc:.l rocorci:..ng of bc~sic soundS\. A sepc.rr..te room 
houses two electronic org:~.ns , c:.n Ame:cic.<_,_n orgr~n, n httrmor:dum nnd a pio.no. 
The equipment is sorviceci rmci mc.:i.nt~_ined in o. tc;chnic:.u workshop where 
T,~1e engineering st:.ff of ths "'J.J.'1it cc.1n c~lso devi Ge , dove:lop o..nd builci 
thosG spec i c .. l pieces of nppJ.:;. ... ~:.tus thc:.t ::.r2 roc1uired .for the work. 
The 11 composi tionr: V.lo::ckshops ·:.J.10H1SE~l v·es ~1ro Gquippod w:L t..~ high qa2lity 
t~.po m::tchines, e:.nd ns f.::.~r as possible each roora ho..~3 o.. t lenf;t thr~:e 
ffi ~_"L Cb.ines of E;XO.Ctly tJF; c;:.nne type .J.nd chc.rr.;.ctoriDticS SO that it is 
easy to copy from one ~;1nchine to G.noth cr wit.l:.or,:t 1.111WD..nted minute 
chcmgcs of speed and pitch: s5 .. milnrly, three trELck.s can be run together 
with tl1o neces s:>.. r;~r speed c::nwL1ncy foT' synchronis.'ltion. Vari atle speed 
ta:re mo.chines are QlGo used :.nd can be ve .. ri ed from about tMc inches per 
~.econd to 40 inches per second : such mc.Lchine;3 nre essential, J.X:rticulo.rly 
for produc1ng the moru music,_:.l type of work. ?~t.:.ch rouDl i s a.lso provided 
wi +:;t1 f'. mixing dssk to "i'-'hich e~1ch source of' s ound can be directed u.nd them 
11 trv.ttedn by sv.Jitching!l filtorings, ;::ddi.ng reverber ation, etc. Sour<.:es 
of sound in th e form of el ec tronic generc..tors of VG.rious types are also 
provided, and these produce ..lchc puro ;3ine tones, S(IUG.re 1·mve to~es rich 
in harmonics and 11 1.v:ui ten noise 1.vhich is a mi~{tur <::; of all frequencies, 
rather c.s white ligh t ~LS CL mi x ture of ·1ll the colourn of the r:~:.inbo\'i-. 

This \vhite noise c ~.n be f:Ll.tor ... ;d do\vTl into nnrrm:J b:.1nds to produce nm·r 
workine elements. \\fo f'clso h c .. vo c. number of locculy-pi'od.uced rl.evices 
fc1.ders oper<:-..ted by light-~Jensi tive: ceLls ·vrhich vlill fade pure tones 
smoothly without cr::--.ckles or steps, various vibrato devices, spGcinl 
t.y:;_Jes of reverberc.tion, metronomic switching units c.ncl locally-mo.de 
electric guitars :-:.nd an electric autoh:.:rp. 
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Approxirn..;.. toly 50% of the tot~~1 effort of the unit is for television 
and of this a larger pnrt is conc erned 'IIlith film; equipment is nuv: on 
order ·which w:Lll. eno.ble the st:::.ff to view both 16 o.nd 351am fil111. Tho 
vJorkshop is also to havo .~" sepc..rn tc magnetic film recorder, so th:.t t 
mixed trc:~cks cc.n bo supplied to tho f:i l1n ecii tors. This is important 
becc~use the mixing of the vnri.ous tracks i~-) L'- po.rt o.f tho c:reo. ti vo 
renlisfltion end it is not c~sy or sn.tisf:::.ctory to dolegc.te thi.s to 
o. busy dubbing mixer. 

Ths technique of cron ti vcly mo.nipul.o.ting sound requires tecl1nico.l 
instinct combined ~~ri th ei thcr musicr.-..1 tro.ining or 2. dro.ma. tic 
interpreto.tive ability. There :Ls u. good deal more art than science 
n0eded, nnd though tho m~.'.ch:ires used Qro import.J.nt so fc.r as the 
technical qua1i ty is concerned , th'-; ingenuity <.-~nd creative invention 
of' tho peopl<:; doing the vvork is th8 import~:tnt factor in producing 
satisfactory radiophonic sound. 

Any series of sound~3 St;lected and org:.'.nised Hill tend to resemble 
rausic - p~~-rticul;:."rly if tl11.:: org~'..niS~1.tion is done by somobody Hi th music:o.l 
sense. If one t!:.tkes sounc1s which rn·o org.~~nised within thPr.lSsl vcs, in 
fo.ct rausical sounds D.'1d not noise, c..nd t.i.1esc :1ro org::tnised in G. .Luusico.l 
m:inner, then music will b0 prod11CGd. It i~> inturestine; to note thct 
if one t:1kes sounds 1...ffiich nre noise o.nd troo.. ts the1n in the Sclme ..,,rf!.y, 
i:Jhile on0 co.n g.::;t n series of pitch chr'.nges o.nd d:.!..fferent lengths of 
sound, 'I!Jhich ca.n be controllod in just the st~LK~ \'lay u..::; the org ~1nised 
sound, tho result 1.rlll tend to be ccmic. Cowedy in fact if:i one of 
th o things which wo found it 1,vn.s comparatively ec.sy to a chieve, boco..uso 
of th0 control tho.t one h.2s ov~:-r the sounds, s.nd it is o:~sy to ·-Lccc!ntu[.~.te 
the norm:=:.l c'Jmerly devices of timing ~:lnd contrc-.st. 

It is dlfficul t to describe in this <".rt:L c:lo tht.: qua.lity of the 
sounds c.nd of' the contribution mo.do to progrum!H3S o.nd it is equ.~J.1y 
difficult t.z'J doscrlbe in worde the coruplex techn~~r.pJ.LS vihj ch ere applied. 
t-.Jhrr t st~1 ted off 8.S u sirnplc attempt tc crer.~te new a tmosphcric sounds 
l'.o.s becomG , with time, a sophistic.:J.ted crec.ti vc proGt:.SS. In -t.~is neltl 
fiel0. of croc~tive a.ctivi.ty, t;he musici :.m, the me. theme:. tici~<n nnd tho 
instir1ct.i-.r~: \,vorkcr w.:l.th fWund cJ.l h<.:.ve o. [JJ.rt -c,o pluy. Wt.~.ilr.:: technico.J. 
o.ssistuLLce i8 :1l·~v2.ys nvcd.l<:.·~ble; in tho H.o.diophonic VJorkshop, it is 
essunti:1l tno.t tho cren. ti •re workers combine o. strong technicJ.l ins tinct 
wi. th their intorpreto. ti vc; t.t.bilJ.ty. The worl::. tends to bGcome more 
musicct.l; in the co.se of r c.diophonic music the dehumanise .. tion whicl1 
stcLrted with the o.bsence of n performer ic beginning to dis:. .. ppenr as 
the teehniques develop. In the fie;ld of ulectronic music some people 
f<~')el that whatever humanity is not alrcr~dy inherent. in n r.msict.i.l work 
cannot bD revealed by interprot:.: tion. It is porhD .. p~3 ro. ther ironic 
th~'.t the composers who r ep1o.cod porforElers by m:-l.chiw:;s might be rc~pl n.ced 
themsclvos oy computers. For our ro.dio~Jhonic nppl:Lco.tions 110 do not 
consider the:; coBputer; in fact legi~;J..~.tion Ghould, porh.2ps , be introduced 
to impo f:>o h(?c.~r.;r pono.lti e;:.:; on those who invito the electronic computer 
to usurp a.ny of mo.n 1 s moro plco.sur~:blc~ nnd satisfying functions. 

Deumond }3:c:L;3coe. 

(., :~·/~::,\ -'·,.1 '-} .,1/ 
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An exciting two-hour collection of 
award-winning new experimental 
documentary, and comedy films. 

"A remarkably good collection of new 
cinema!" 

Los Angeles Free Press 

EXCLUSIVE SCREENINGS! 
THURS. AND SAT. - JAN. 21 & 23 

JANUARY 21 @ 8:30 PM; JANUARY 23 @ 
6:30, 9:00 & SPECIAL MIDNIGHT SHOW 

ALL SHOWS AT U.S.B. 2722 
UNIV. OF CALIFORNIA, SAN DIEGO 

"A brilliant collection of short and 
honestly experimental films!" 

Claremont Collegian 

STUDENT DISCOUNT! 
Students-$1.00 General Admission-$1.50 

"Overall, it is more than worth the 
money!" 

Kansas State Collegian 

Presented as a special attraction by 
Friday Night Flicks 





JULIUSZ NARZYNSKI, representative of 
the 30-year-old generation, demonstrated 
the independence of his imagination 

The shrewder observers of young 
Warsaw painters made note of his 
name .shortly after his debut about 
four years ago. There were no grounds 
for enthusiastic .prai,s·e - it was just 
that Juliusz Narzynski's paintings 
seemed different from the usual 
standard, and nothing new seemed to 
be happening in the art worO.d at that 
time. As a matter of fact Narzynski 
hadn't anythtn:g important to say 
either; but the contradictory abnega
tion of his pictures somehow com
manded attention. This was no mani
festation of ugliness, which we call 
anti-aestheticism and regard as a 
very avant-.garde featuPe. It was on 
too small e sc"lle. These ca.nvases vvith 
their "tobac·co juke" tones affected 
the onlooker like :dark gateways dec
orated with obsc·enities and other 
commemorative inscriptions singing 
the praises of the .heroes of the .sub
urbs. Narzyn.ski painted just this sort 
of figures in angular jackets and also 
added inscriptions. The only differ
ence being that they were written in 
the Russian alphabet, but this eas•tern 
accent was more because the author 
liked making his works obscure than 
due to the influence of Babel's writ
ings (Babel was the sensation of the 
season at that time), or perhaps be
cause of a subconscious desire to pay 
homage to Chagall, the father of the 
"peripheral theme." 
"The per,ipheral theme" has some 
fine tra•ditions in this .country. On the 
one hand there is Wlodarski and, on 
the other, Lebensrtein (in his early 
works), who demonstrated its possi
bilities. And it was somewhere here 
that Narzyn.ski was to be placed. So 
there was much wondering and delib
era.tion when his next series of 
1paintings appeared, for there was 
pra1otically no sign ·of 1he "theme" and 
in its place we found fantastically 
twisted swirl-s of matter, nebulous, 
sophisti·cated studies in color, "nau
sea" worthy of Goerg's range of colors 
(several such pictures were exhibited 
by Narzyn.ski at the Paris Lambert 
gallery during the 4th "Youth Bien
nale"). 'That change w.as only strange; 
the next .seemed a'lmo st suicidal. Na
rzynski produced some surrealistic 
work.s, and he did this "with premed
itation;" thereupon inva,ding an alien 
domain an:d taking over certain 
iconographic elements, introduced 
and used with careful consideration 
by Zbigniew Makowski, an artist not 
much older than Narzynski, but al
ready very well known. But it is dif
ficu1t to say whether he was fully 
con1sdous of having "borrowed" any
thing. He was then very absorbed in 
formal problems, tackling the job 
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of constructing the "great p icture," 
he made progress in workmanship, 
and that saved him. Then he began 
to apply various illusionist tricks, 
cleaned up his palette and endowed it 
with an .individual character. 
Then something unusual happened. 
From spring 1ill autumn, Narzynski 
painted several dozen large canvases, 
showing great technical skill. Anyone 
else, and he him:self not so long be
fore, would have needed two or three 
years to do this. But this was some
thing exceptional. It was as thoug.h 
a spark had ignited all his previous 
artis1ic output and smelted it all into 
one. Narzyn•ski ·demonstraterl the 
originality, the independence of his 
imagina1ion. And this was not just in 
one sector; he was a conductor, as it 
were, who brought every instrument 
in hi's or.chestra into play. 
Of course, this was no momentous 
turn in art, this was no event to be 
remembered as one that "opened 
one's eyes." We have followed the 
proces:s of the crystallization of an 
artist, but the artist himself can be 
placed with·out any trouble in the file 
marked Po.Ush "metaphorical paint
ing," which is reserved for the phe
nomena of magic, the hermetic, the 
oocu1t, the a ~·trological. But with one 
reservation. There are very few art
ists filling that dark file who have 
such a iliking for tdialectics. And in 
Narzynski's pictures - if there is 
geometrical purity, then there is also 
biological vagueness; if there is some
thing holy or sacred, then there must 
be a slaug1hter house and a dissecting 
room. The inner glow of deep violet 
is paired with muddy tones. Medieval 
romanticists are seen reflected in a 
modern 'S'ignboard in a provincial 
town. Maybe this is precisely the 
speciality of the artist, and in this, 
per haps, lies his strength? 
The road traversed by Narzynski, 
abounding in inconsistencies, can be 
compared to the endeavors and as
pira·tions of the whole generation of 
thilrty-year-olds. This generation has 
long known it must renounce its ha
bitual aestheticism and ins-tinctivism; 
it has been .searching for imaginative, 
narrative •art for a Jong time. But this 
generation wants to find solutions 
that would not undermine their al
ready deeply rooted sense of personal 
dignity and local ties. The change is 
required in the so-called "situation" 
but this generation can no longer 
moderni21e itself to suit every new 
trend from the West; this would be 
too ea·sy. Narzynski will not be looked 
upon disinterestedly by his genera
tion; however, in this case, a tertium 
datur is not out of the question. 

• 
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Electronics 
expert goes 
to Russia 

John Kieffer of Cupertino, an elec
tronics specialist at the Linear Acceler
ator Center (SLAC), is in Serpukhov, 
Russia, where he is part of a scientific 
team carrying out a joint U.S.-USSR 
experiment with the world's largest 
particle accelerator. 

The American group, which in~ 
eludes five UCLA physicists and one 
from Princeton, is the first to go to 
Russia under an exchange agreement 
negotiated last summer by the U.S. 
Atomic Energy Commission and the 
Soviet State Committee on Atomic 
Energy. 

The proposed experiment requires 
use of_ the 76-billion-volt proton ac
celerator at Serpukhov's Institute of 
High Energy Physics, near Moscow. It 
generates twice the power of any other 
accelerator now in operation. 

The exchange agreement also calls 
for reciprocal research opportunities 
for Soviet scientists in the U.S., partic
ularly at the new National Accelerator 
Lab,oratory in Batavia, Ill. There the 
AEC is building a giant accelerator ex
pected to produce 500-billion-volt pro
tons. 

Kieffer's task will be to tie a Hew
lett-Packard 2116B computer into 
the -Russian system for data acquisi
tion. from the experiment. Together 
with a group of Polish technicians, he 
~11 be responsible for setting up this 
f apparatus to operate smoothly duting 
~he six-month research period. 
,.. He also will be provided with direct 
communication to SLAC through tele
type terminals installed at Provotino , 
near Serpukhov, and at the Stanford 
Bookstore. Donald E. Farwell of Sara
toga, another electronics specialist , 
will serve as Kieffer's communication 
link and backup at SLAC. 

Dean of Law 
will resign 

Law School Dean Bayless Manning 
has told President Lyman that this will 
be his last year of deanship , and that 
he plans to resign later in the year, ef
fective during the summer of 1971. 

The president s_aid Dean Manning 
~rt givet1 long advari'GC' fho'tice beuatme·· 
he feels strongly- thi t ' his successor 
should be designated as soon as pos
sible so as to permit him to be intra
duced to the work of the deanship 
during this academic year in advance 
of taking office. 

Dean Manning, who is 47, was de
signated dean in 1963 and assumed 
office in 1964. The dean has not re

his future academic or 

Student composers at work 

A computer akes music 
Paul Hertelendy, music critic of The Oakland 

Tribune, is the author of the following story, 
which appeared in The Tribune this .fall. Hertel
endy, an accomplished cellist and holder of a 
Ph.D. in acoustical engineering, was a Professional 
Journalism Fellow at Stanford in 1968-69, during 
which time he took the course about which he 
writes. 

It's 5:30 a.m. and a beetle-size car rolls through 
the still dark streets of Palo Alto, eventually mean
dering up into the winding roads and wooded hills 
behind the Stanford campus. The air is fresh and 
fragrant, the meadows verdant, the grazing horses 
and cattle nearly dormant. 

The sounds are silence. 
Barely ten minutes from the Stanford Quad, 

the car passes ranches and wilderness before rolling 
up to a well-lit all-night think tank known as the 
Artificial Intelligence Computer Laboratory. In 
this strangely and beautifully isolated setting, the 
car, and others like it, disgorge the young compos
_ers who work regularly on one of Stanford's most 
offbeat graduate student projects. 

Instead of working with man-made and man
played instruments, these composers harness a 
PDP-1 0 digital computer as their "orchestra." 

During the early dawn hours when the PDP's Profs. Lelansf ~~ith, left, and John Chowning, front, put computer to work as musician. 
multi-million-word memory isn't busy thinking , i 

about other problems, the composers load their found himself in the untJSUfll position of teaching 
compositions into the machine which reads them, the complex collection of :programs and subrou-
interprets them, converts them into electronic os- tines to his professor, Leland Smith, who eagerly 
cillator signals and pl_ays them through a series of jumped into the project. Wjth their continued col-
loudspeakers. It does virtually everything short of lab oration, Stanford became ' one of the first uni· 
writing a music criticism of the fmal result. versities in the world t<f dffer a course in com-

The computer is by far the most versatile of the puter-generated music. To tlate some 60 students 
many sound synthesizers (like Moog or Buchla) have taken the course, some of them coming from 
which have been developed to date, and also the as far away as Boston, Montreal and Hawaii for 
most costly and time-consuming. Digesting type- special summer institutes. i: · 
written specifications regarding frequencies, dura- In the early days when it came to making mu-
tions, amplitude envelopes , and other parameters, sic, the digital computer was often all thumbs (no 
the computer follows the instructions to the letter. pun intended). But since then Chowning and 
It compiles the "play" program typically in about Smith have greatly refined the programs and in-
two minutes computer time in order to play a creased the versatility of the computer. Using 
20-second segment of music, which is recorded on quadrasonic loudspeakers fixed in place, Chowning 
tape for eventual assembly. can "move" the sound souree all around the audi-

The sound textures often sound like those of torium and vary its apparept proximity, using a 
the Moog. Flute, clarinet and harpsichord sounds combination of phase shift& ·and reverberation ele-
can be imitated nicely. Violin, piano and the hu- ments. - · 
man voice are much less successful, as they require Smith meantime has ,..·perfected a totally 
an extremely complicated and constantly varying mechanical metronomic control over the perform-
frequency spectrum. ance, in essence "building" a'"series of instruments 

By way of demonstration, the composers de- and having them "play" with mathematical preci-
light in having the computer perform Bach's well- , sian. He has also introduced the option of human 
known Two-Part Invention in F, the score of factors of control, wherein· a human conductor 
which can be fed into the machine just about as keeps the beat by tapping on a switch. The com-
fast a,s it could be written out for a live pianist or pu~er a1:1tornatically follows the most minute varia-
h(#'psichorq~st ysi~g co~ vent!?~~ staff p.o~~~~o~. f r • :>" l t~.91)~ r it\: ~~~t:! t~wpo, , 'speedi~g up and sJqvqn~ ' 

The music of , PDP Bach 1s JUSt one gt:Q.Jpucky .. down \;Vlthout a, c{lange of p1tch (unlike a 'tape ~ 
application of this amazingly versatile medium, recorder, which changes pitch with each speed 
comparable perhaps to having W. H. Auden write change.) 
you a limerick. Smith eagerly demonstrates the possibilities by 

In general, the composers prefer to use the PDP sitting at his switch "conducting" a performance 
to dig after new sounds, microtonal intervals, un- of Bach's Three-Part Invention No. 1, or Chopin's 
plui?bed .textures and various effects that can be Mazurka, Op. 17, No. 4, a¥d have the computer 
achieved m no other way. play back its high-fidelity p~rformance right after-

The computer music project began several years ward. For demonstrating p\Irposes, parts of the 
ago when graduate student John Chowning initi- music were played many '' times faster than a 
ated it as his doctoral dissertation. Chowning, who human pianist could. 1 

has since joined the Stanford music faculty, then Smith sees these programs being used in the 

long run for electronic sou~d environments and 
for film scores. 

It could however be ·adapted to the faster, 
newer computers of today such that a key tapping 
conducting assistant in a concert hall could 
synchonize a rhythmic electronic score with a 
baton beat of a symphony orchestra's conductor. 
The assistant would feed the signals through a 
leased transmission line to ~computer many miles 
away which would transmit the synchronized 
rhythmic sounds to the concert hall immediately. 

This music project, one of the most advanced 
of its type in the world today, has already pro
duced several prerecorded tapes used in films and 
in concerts. A recording of a computer sounding 
like a bassoon was used in a concert duet with a 
live bassoonist last March in Smith's composition, 
"Machines of Loving Grace," played at Dinkelspiel 
Auditorium on campus. 

Recently Smith has also located the long lost 
score of a work by the late West Coast composer 
Henry Cowell for a solo rhythmicon and orchestra. 
A rhythmicon was a short-lived electrical e)q)eri
mental instrument (since vanished) which could 
play three-note thythms against five-note rhythms 
against seven-note rhythms against anything else, 
in a way that no human can do accurately. 
"' '· }he~]?DP, ~owev~_r, finds this sort of'·thlrig to be 

,chiJ.d~s play. Jt\S!Hhe~ other 'daY' we liear·cr if clear Its 
transistorized throat and ' perform the long Terry 
Riley-like cadenza opening · Henry Cowell's half
hour-long concerto, "Rhythrnicana." Perfectly, as 
usual. 

Plans are already being made for a professional 
orchestra to give the concerto its American debut, 
39 years after its first (and only) performance. The 
PDP will be the star soloist, and a highly coopera
tive one at that. Even if the reviews are all raves 
the PDP won't come in to ask for a raise the next 
day. 

Hoover 
meeting 
on UN 

Page 7 · 

The current president of the United 
Nations General Assembly and two 
former holders of that post are among 
the internationally known public serv
ants and scholars who will speak at a 
.conference on the UN Jan. 11-13, 
1971, sponsored by the Hoover Insti-
tution on War, Revolution, and Peace. 

The three, and their topics, are: 
Edvard Hambro, now presiding at 

the Assembly's 25th session in New 
York, Norway's Ambassador to the 
UN and son of the last president of the 
League of Nations Assembly; 

Charles H. Malik of Lebanon, As
sembly President in both 1948-49 and 
1958-59, former Lebanese Foreign 
Minister, renowned philosopher and 
educator, presently teaching at the 
University of Beirut; 

Carlos P. Romulo, Secretary of For
eign Affairs, Republic of the Philip
pines, Assembly President in 1949-50, 
r'ormer president of the University of 
the Philippines and 1941 recipient of a 
Pulitzer Prize for distinguished corres
pondence. 

Keynote speaker for the three-day 
conference will be Henry Cabot 
Lodge, U.S. Ambassador to the UN 
from 1953 through 1960, twice Am
bassador to Vietnam and former chief 
U.S. representativ-e to the Vietnam 
peace talks in Paris. 

Other Americans who will partici
pate include Inis L. Claude Jr., Edward 
R. Stettinius Jr. professor of govern
ment and foreign affairs, University of 
Virginia, author of the widely used 
text, "Swords into Plowshares"; J. 
Harlan Cleveland, president of the Uni
versity of Hawaii, Assistant Secretary 
of State for International Organization 
Affairs (1961-65) and U.S. ambassador 
to NATO (1965-69); and Charles Bur
ton Marshall, Paul H. Nitze professor 
of.international affairs, Johns Hopkins 
University, and member of the Policy 
Planning Staff, U.S. Department of '' 
State, 1950-53. 

Among other scholars and officials 
from· abroad who\vill ~eak-is Profes .. . 
sor ·Peter Bauer of the CUor1i:lon Schobl"" 
of Economics and Political Science, an 
economist specializing in the problems 
of development. 

Chairman for the international · 
meeting is Dr. E. Berkeley Tompkins, 
senior fellow at the Hoover Institution 
and lecturer in the University's Depart
ment of History. His book on some 
early soul-searching in American for
eign policy, "Anti-Imperialism in the 
United States: The Great Debate, 
1890-1920," has just been published 

the 
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Lehrgebiet Kommunikationswissenschaft 

Prof. Dr.·lng. Fritz Winckel 

Technische U niversitiit Berlin 

Mrs . Pauline Oliveros, 

l Berlin 12 November 3, 1970 
Stra6e des 17. Juni 135 
Fernruf 
Durchwahl: (0311} 314 2236 
Vermittlung: (0311) 3141 
Fernschreiber : 184 262 tubln -d-

Assistant Professor of Music, 
University of California,San Diego 
P . O.Box 109 
La Jolla, California 92037 
USA 

Dear Mrs. Oliveros, 

You have asked me for some tapes from my studio and 
the work of the studio staff. Attached to this letter 
you find a documentation about the history of our studio 
and also a list with the electronic music we have produced 
since 1962. Just now I have published a book about 
experimental music. You learn the contents from the 
attached prospectus. 

Unfortunately I cannot send you at the moment the tapes 
of our studio because we are changing our tape co~lection 
for cassette recorders. We hope that we can send you at 
the beginning of the next year some cassettes in the 
international standard with examples of our studies in 
electronic music. 

ordially, 
) 

}dJ;:tJ-1~ 



The Center for Electronic Music 
Technische Universitat Berlin 

Director: Professor Dr.-lng. Fritz Winckel (founder), Dipl.-lng. Manfred Krause, Ton
meister Rudiger Rufer, and Professor Boris Blacher (composer and consultant). 

The experimental studio of the Technische Universitat in Berlin-West was founded in 
1949. During the subsequent reconstruction of the main building, a lecture hall for 
300 students was equipped with electroacoustic devices, and a sound-control room 
for musical and acoustical experiments for the education of ,Tonmeister" (sound
control managers) have been established by the university in co-operation with the 
adjacent Hochschule fOr Musik. 
A universal 4-channel mixing console for the production ·of electronic music was 
constructed in collaboration with Tonmeister students (see also ,Eiektronische Rund-
schau" July, 1958). 

With the completion of the technical requisites, Professor Boris Blacher, President of the Hochschule 
fOr Musik, started work in the studio and undertook several musical experiments in co-operation with 
the studio group. The results up to now consist of about fourty experimental compositions of various 
electronic arrangements. The chief production has been the opera by Boris Blacher ,The Emergency 
Landing" (first performance in Hamburg Opera House, February 5, 1966). 

The center provides all sorts of sound productions with electric generators, sound processing devices 
with voltage control, and the electronic processing of instrumental music structures. As basic material 
for electronic rearrangements serve tapes of music and speech, as well as li f e perfo rmances. 

With the establishment of electronic laboratories in 1964, the T. U. Studios were enlarged. Another 
sound-control board with eight channels and with many new facilities for the mixing of sound and 
audiovision was installed. 

In this center work is also done on experimental studies of speech and music structures in collabo
ration with international research in speech and mus ic. A complete list of publications is available. 
Special studies have produced an objective method for the testing of the quality and ·efficiency of 
the singing voice. Additional research is concerned with tuning systems and other problems of musical 
acoustics. · 

For example: Studies are made as to the architectural acoustics of best concert halls and opera 
houses and for the arranging of ,space music". Additionally the center is working out plans for elec
troacoustic studio equipments for concert halls and opera houses, in order to facilitate the performan
ce of experimental operas. At the suggestion and through the collaboration of the T. U. Studio, the 
principal theaters and concert halls of Berlin and some other cities have been equipped with elec
troacoustic devices for the multitrack reproduction of music and speech. The result is that experi
ments with various kinds of new music have bee.n encouraged. 

In 1968, the fourth T. U. Studio was constructed , adjacent to two lecture halls, one of them serving as 
music recording room, the other as reproduction room with a variable reverberation time adaptable 
to the respective purposes. This plant serves as the Central Control and is connected with the other 
three studios in the same building by a communication network of sound and video control lines 
which guarantees exact synchronisation. It is thus possible to combine the music of several distantly 
placed players on the central 8-channel sound-control board in the main studio. There is also a con
nection to the Auditorium Maximum (200 feet away) which has a separate control booth with a 4-chan
nel control board. This hall which seats 1100 persons has properties favorable for a concert hall 
and is t,Jsed for performances of experimental music as well as for audiovision experiments on a TV-
Eidophor screen. -

In the Technische Universitat various computers are available which are at times used for the analysis 
and synthesis of music and speech. Several methods of producing music are studied. The studio is 
available fo r experi ments and is conce rned with +he ~ roblems f art in our t ime. 



Guest c~mposers 

For example: Studies are made as to the architectural acoustics of best concert halls and opera 
houses and for the arranging of ,space music". Additionally the center is working out plans for elec
troacoustic studio equipments for concert halls and opera houses, in order to facilitate the performan
ce of experimental operas. At the suggestion and through the collaboration of the T. U. Studio, the 
principal theaters and concert halls of Berlin and some other cities have been equipped with elec
troacoustic devices for the multitrack reproduction of music and speech. The result is that experi
ments with various kinds of new music have bee.n encouraged. 

In 1968, the fourth T. U. Studio was constructed, adjacent to two lecture halls, one of them serving as 
music recording room, the other as reproduction room with a variable reverberation time adaptable 
to the respective purposes. This plant serves as the Central Control and is connected with the other 
three studios in the same building by a communication network of sound and video control lines 
which guarantees exact synchronisation. It is thus possible to combine the music of several distantly 
placed players on the central 8-channel sound-control board in the main studio. There is also a con
nection to the Auditorium Maximum (200 feet away) which has a separate control booth with a 4-chan-

. nel control board. This hall which seats 1100 persons has properties favorable for a concert hall 
and is used for performances of experimental music as well as for audiovision experiments on a TV-
Eidophor screen. -

In the Technische Universitat various computers are available which are at times used for the analysis 
and s9nthesis of music and speech. Several methods of producing music are studied. The studio is 
available for experiments and is concerned with the problems of art in our time. 

Heinz F. Hartig, Roman Haubenstock-Ramati, Milko Kelemen, Ernst Krenek, Bernard Rands, Hermann 
Scherchen, Makoto Shinohara, Robert F. Taylor; Werner Tharichen, Jannis Xenakis, student com
posers, and Samuel Beckett. 

Electronic compositions (Extract) 
Boris Blacher and T. U. Studio Group ,Zwischenfalle bei einer Notlandung" (Hamburg Opera House, 

February, 1966) 

Roman Haubenstock-Ramati (with F. Winckel and R. Rufer) ,Amerika" (Berlin Festival 1966, 
Opera House Berlin-West) 

Fritz Winckei/Rudiger Rufer ,Anastasia", introduction to a hallett, (Berlin Festival 1966, 
Opera House Berlin-West) Choreography by Kenneth MacMillan 

Boris Blacher/Rudiger Rufer ,Ariadne" (Duodrama) (Berlin Festival 1968, Technische Universitat) 

T. U. Studio Group, compositions with speech processing: ,The Astronaut" (with Marianne Hoppe)
,Faust II" (with Ernst Schroder) - Scene by Beckett (with Maria Wimmer) 

Film music (picture/camera: Ernst Reinboth) ,Wasser" and ,Aleph" (November, 1965- Akademie der 
Kunste Berlin - and Berlin Festival 1968, Technische Universitat) 

20 additional compositions of the T. U. Studio are listed in the , lnternation·al Electronic Music Cata
, log" by Hugh Davies (The M. I. T. Press, Cambridge/Mass. USA) 

Performances with internatio~al symposia 
,Music in the Technical Age" (Congress Hall Berlin, wintersemester 1962/1963) - A ,Week of Experi
mental Music" (Academy of Arts Berlin, October, 1964) -A concert of computer music (Summer Con
ference of the Massachusetts Institute of Technology and the Technische Universitat, July, 1968) -
'The ,Second Week of Exper.imental Music" (Technische Universitat Berlin, October, 1968). Perfor-
mances of compositions of the T. U. Studio also took place in Zurich, Florence, Hilversum, Cam
bridge/Mass. (USA). 

The German pavilion of the World Fair at Osaka (Japan) in 1970 will eature music desigrwd afl d 
executed by the T. U. Studio. 

Publications/Veroffentlichungen des TU-Studios ( auszugsweise) 
F. Winckel (ed.): Klangstruktur der Musik. Vortragsreihe der Technischen Universitat Berlin (10 Vor-

trage). Verlag f. Radio-Foto-Kinotechnik Berlin 1955 (vergriffen) 
F. Winckel: Hochschui-Universaln;ischpult fUr Experimentierzwecke. El. Rundschau 7/1959 
F. Winckel und M. Krause: Gesichtspunkte beim Entwurf von Universalmischpulten. Kinotechnik 9/1964 
M. Krause: Aufbau von Studio-Mischpulten mit Elementen der Analog-Rechentechnik. Kino-

technik 6/1967 
F. Winckel: Elektroriische Steuerung multivariabler Raume. Buhnentechn. Rdschau 2/1967 
F. Win.ckel: Music, Sound and Sensation. Dover Publ. New York 1967. (Deutsch: Phanomene 

des musikalischen Horens, Max Hesses Verlag Berlin 1960) 
Akademie der Kunste Berlin (Herausgeber): Vortrage der lnternationalen Woche der Experimentellen 

Musik 1968. Berlin 1969 . 
Schallplatte: Elektronische Impulse (Reihe Neuer Musik ,Boris Blacher", Wergo-Verlag Baden

Baden) 

Adress: Experimental-Studio, Technische Universitat, 1 Berlin 12, Germany-West· Tel. 0311-314 22 36 
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Soptombor 1970 

Arbeitskreis fUr Elcktronische Musik 

an der Technischen Universitat Berlin 

Pro£.Boris BLACH8R 
Prof.Dr.-Ing.Fritz WINCK8L 
Dipl.-In~. Manfred KRAUSE 
Tonmeister Rudiger RUFER 

W e r k e v e r z ei c h n i s 
============================== 

Sptr Band-
•" Track brei te 

Dauer Urauffuhrung 
Duration First Perfomanc 

Tape 
,1/idth ' 

1) Multiple Perspektiven (fur Live
Klavier und 3 Klangstrahler) 

3 L1 .. I 7'34:'' 

Am Flugel: Gerty Herzog 

2) Glissierende Deviationen 
(Instrumentalstudie fur Posaune) 

3) Negro Spiritual 
Gesang: Vera Little 

I 
! 4 
l 
l 
i 

4:) Persischer Sinnspruch (Elektronische~ 4: 
Studie zur Sprachverformung) I 

5) Der Astronaut Major Cooper(Raumstudie) 
Sprecher: Marianne Hoppe und 4 

Wolfgang Kuhne 

6) Spacio vocale e instrumentale 
Stirnme: Ernst Haefliger 
Violino: Christiane Edinger 

4 

7) Skalen 2:3:4 (Vierteltonstudie) 4 

8 ) "\vas s e r" ( Interfere n zen ) • Kl a viers t u d :ie 
(fur einen Film von Ernst Reinboth) 1 

9) Oper "Zwischenfalle bei einer Not- 4) 
lnndung" +2~ 

10) 

11) 

12) 

Elektronisches Scherzo("Impulsketten"~ 
Schallpla tte =. Wergo-Verlag) I 
Vogelstimmen (flir das Gottinger Theater" 

Introduktion zum Dallett"Anastasia" I ~ 

1" 

1" 

1" 

1" 

1" 

1" 

1 

I 
l 
i 
l 
1 
1 

I 
i 
! 
1 

j 
l 

l 
l 

i 
! 

l 
\ 

~ 
,; 

I 
i 
I 
I 

l 

I ~ 

5 '29 t t 

2 '35' ' 

5' 32' • 

4 '52 ' t 

4:'4:1'' 

I ~ 
J 1/ q It ~ 8 t q q I t 

l 1 

I 
l 1"} ~56'18'' 
!1; 4 II 

11/4 11 2 1 47 1 I 
j 

l 

1/4" i 
r 

I 1" 8' 

! 

J 

3.10.62 Berlin 
Akademie der 
Kiinste 

19.11.62 Berlin 
Kongrel3halle 

19.11.62 Berlin 
Kongreflhalle 

6. 1. 6!1: zum Ge
burtstag von 
Boris Blacher 

3.2.64: Zurich 
(Pro Nusica) 

3.2.64 Zurich 
(Pro Musica) 

1964 De rlin 
Techn.Univ. 

9.11.65 Berlin 
Akad.d.Kiinste 

/1 • 2 • 6 6 Hamburg 
Staatsoper 

April 1966 

2?.6.67 Gerlin 
Deutsche Oper 



Spur 
Track 

Bnnd- Dauer Urauffiihrung 
breite Duration First Performance 

Tnpe 

13) "Sui te" mit .Solisten (Cello, 
Bariton, Schlagzeug) 

tl ) Eroffnungsfanfare 

15) Duodrana "Ariadne" (Auszug) 
mit 2 Sprechern 

Width 

1" 

1" 

14 I 1 II 
I 
I 
I 
I 

tG) ":-.lorsezeiche nrr( fur Ulrich Tuchel? 2 1/4" 
i 

l 
17J ~l ektronische Vuriationen tiber 

Decketts "Gli.ickliche Tage" 
(nur fUr Live-Aufflihrung) 
Sprecherin: Naria \vimmer 

12 1 1/4 II I 
J ( Protol<oll) l 
I · l 
I I ! 

19) 

Intermezzo fi.ir Violine u.Schlag- 1 2 ( 1/4" ~ 
zeug (nur fur Live-Auffuhrung) i j 
Violine: Christiane Edinger / 1 

"Lust,Gltick,Torheit"(aus Faust II) i I 
Sprec!1~r: Ernst Schroder 4 ) I 1" ) , 

+2 5 1+1/4"-J 1 

18) 

12' 

9 t 

5'35" 

7'40" 

5'33" 

20) Musik fUr Osaka 2x4 35mm Perfo 
oder 

~+~)I 1" ) 11'00" 
+1/4rt 

31) Elelctronische Musik zu '.'Andro- 1/4" 8• I 2 
klus und dcr Lowe" (G.B. Sha~i) 

I 
\v c r .te a u s wi::irti5er :iCom12oni.s ten: 

l 
j 

22) \vil f'ried SchrOp:fer "Nechanische s I 1 1/4 It 6• 
Theater" (Surrealist.Harionetterri-
spiel Harry Kramer) 

: 

von I 
I 
! 

23) \'"'~ ilfr ie d s c h..t'opfer "Nusique i 1 1/4" 5' l Con ere te" I 
2/.l) lvornor Tharichen "Husik auf l 1 1/4" 9' 

Puuken" 

seriel~e 1 25) Ernst Krenek "Studie fur I. 

Musik" (l.Teil) 1/4" ! 3'38" y I 
Ruumfassung (space): I 4 1 

I t . 
I 

29.11.68 M.I.T. 
Cumbridge/ Nass. 
Kresge 1-i ull 

1968,tvoche der 
cxperim.Musik 
(Berliner Fast
wochen) 

dto. 

27.4.69 nerlin 
Techn.Univ.(Ver
anstaltg.d.Akade
mie der KUnste) 

dto. 

dto. 

dto. 

Expo 1970 Osaka 
( 15 .1·iurz) , Audi
torium · Deutscher 
Pavilion 

Studie 

1955 Berlin 
Galerie Springer 

1955 Berlin 
Galerie Springer 

195B Drl.is.sel 
l ~._r e 1 t u us s t e l l ung 

l Oktober 1968, 
j 

l
, Dcrl in, Woe he der 

exporimentellen 
} Musik 



- '. v 

• 

' 

Duuor Spur Bn.nd
Truck breite 

T DfH~ 

Uraufftihrun.a; 
Duration F'irst Pcrforma n:;, 

Perko nuswartiger Komponisten: 

2 G ) H • r . 1 I a r t i g 11 \~ o hi n ' 1 
( 0 rut or i urn , 

olcktronischor Teil) 
nur :fi.ir Livo-Au:fflihrttng 

27) Orchost r a la Montag e :flir die Oper . 
"Amerika" von Romun Haubcnstock
Hnraa ti 

28) : rnkoto Shinohnra "Personnage" 
( S!Jrachlau tstudie) 

29) Milko Kelemen, Elektronik zur 
Opcr "Die Pest" 

30> ~ :o nz ortf'attsung zu 29)mit Buf1-
kl, rinotte solo 

3 

31) h'erncr Th.irichen, Elektronik zu 2 
"Der 139. Psalm"(nur fur Live-Au.rr-.) 

1 

32) Nikos Mamung a lc is "Parastasis" .fur 2 .l 

prapnriertes nand, Gesang,Floten 
u nd .Szenarium 

Bei trn~e zu Filmen: i 

l
l 

33) 

35) 

36) 

37) 

Die \~ e 1 t von m or g o n ( F i 1m i i b c r 1 I 
d ie Tochnischc Univcrsit~t Berli~ fl 

von Lutz Griibnnu) ~ ~ 

Berz.schnll (Film und Schallplattel) 
1 

J 

(mit Prof. Dr. me d. Klaus liolldacl{) l l 

Is otopenmentcchnik ( Insti tut :fur f 1 I 
\vussorbau, To chn. Universi tilt Dcrl in) 

! 
"Aleph ·' (Film von i.>rnst: Hcinboth)l 2 

F crschun~ ftir die Gesundhoit(Leona
:isfilm Dr.Munck KG,8oblingen) 2 

gekilrzte Fussung mit japanischer 3 
. Sprnchc 

38) !1us ik u:1d Technik(Exponaten:film) 2 
( Huns Georg Ullrich,Berlin) . 

i·T • n t_h 

1" 2'17" 

1" 

tff 10' 

1/4" 3'33" 

_1/4" 10.L6" 

10' 

15' 

17,5mm Per£o 

1/lJ:tt 12' 

1/4'·' ! 6. 30" 

35mm Perfo 

1/4'' 6'03" 

3 35rnm Per:fo 

9.5.65 Berlin 

1P hilharmonie 

L lorbst 1<)66 
I Uorl in-hrest 
Deutsche Oper 

, 196f1, D~rl in 

I

Woche d.experim. 
Husik (Berliner 
Festwochcn) 

dto. 

dto. 

~ 26.9.68 Sende r 
Freics Uerlin 

21.9.70 Berlin 
Akudcmie der 

! Ki..inste 

~ 
1 
L 1958 Berlin 

~ 

' ~ 

1 5.L.t-.1966 Berlin 
l 

~ Hilton Hotel 
) 

~ 19o7 Berlin 
~ 

1968,\voche der 
exper im. ]..lus ik 

Expo 1970 
Osaka 

dto. 

dto. ge~ndertc Fassungen mit deutsche1 
b ~w.englischer Sprache (~~-Spur-Kopftr~ge~) 

i - } 
39) Dcutschlnnd:film (Deutsche Ookumcn

tar-und Werbefilm Hello Weber GmbH 
& Co. Berlin} 

2 ) 1/' ff 10127'~ ·~ 
+13 q ~ 

~ 

dto. 

3 35mm Per£o ~ 
( 4 .-Spur-Kop.ftrage~) 
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AT HUNTER COLLEGE 
OF THE CITY UNIVERSITY OF NEW YORK 

THE DEPARTMENT OF MUSIC OF HUNTER COLLEGE 

OFFERS TWO GRADUATE COURSES 
IN ELECTRONIC MUSIC: 

ELECTRONIC MUSIC STUDIO 
FOR COMPOSERS 

4 credits, 90 hours for each of 
two semesters. 

Two-hour lecture demonstration 
plus four hours guided individual 
studio work per week; electronic 
music repertoire and studio usage. 

ELECTRONIC MUSIC STUDIO 
FOR NON-COMPOSERS 

2 credits, 60 hours for each of 
two semesters. 

Four hours classwork in studio 
per week; electronic music 
repertoire, studio usage; 
application of studio to music 
teaching and to other art media. 

Application forms and information about admission requirements and 
financial aid in the form of scholarships and grants may be obtained from: 

PLEASE POST 

The D.egree, Master of Arts in 
Mu·3ical Composition, may be 
taken in connection with 
this study. 

Undergraduates may be admitted 
by special permission for under
graduate credit, without fee. 

For Graduate Students tuition is 
$45.00 per credit plus registration 
fees. 

Bruce Prince-Joseph, Chairman 
Department of Music 
Hunter College of 
the City University of New Yor~ 
695 Park Avenue 
New York, N.Y. 10021 
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EMS-INFORMATION No. I 

February 1971 

WHAT IS EMS? 

WHO IS EMS FOR? 

HOW DOES ONE CONTACT EMS? 

ADA: KUNGSGATAN , ~11 43 STOCKHOLM 

TEL: 20 2413 C: EKR.l,li!O S 92 (T KN.l, 21 S 04 C:ADM.l 

ANK IRD: 41•42~ ·POSTGIRO: 70 04 7 



2. 

WHAT IS EMS? 

EMS ( E I ek-tronMus i kStud ion) is the SvJed ish center for the composition of 

electronic music- electroacoustic music- and research in other electro

media arts. The center is located on Kungsgatan 8 in Stockholm. 

E ~S provides composers with highly · complex equipment for their work. 

It is the ambition of EMS, through continuing research, to update its 

technical faci I ities as the field changes. 

EMS is organized as a foundation. It began its work on November I, 1969. 

The foundation has three main sponsors: 

I. Swedish Broadcasting Corporation_, which or i gIna I I y sponsored the con

struction of studio equipment. 

2. Academy of Music, which represents the Department of Education of 

the Swedi-sh Governmen-t, from ~hi ch funds were provided for the purchase 

and programming of the computer. 

3. PylFST Foundation (Fylkingen .. s and the Society of Swedish Composers' 

Foundation for electronic music activity) which has been created to 

represent the common interests of artists. It sponsors con·tinued 

artistic endeavours, related theoretical and technical research, and 

the development of educational programs in electronic media ·through 

the facilities of EMS. 



3. 

Control panel in the large studio of EMS 

Computer, PDP-15/40 



4. 

ORGANIZATION OF EM~ 

Th e Board ~f Di rectors consists of a chairman, chosen by the Swedish 

legis~ .3turo, anc~ six other directors of which -r-hr-e8 an3 chosen by -r hc; 

Swedish Broari:as~lng Corporati on, one by ~he Academy of M~sic and ~wo 

by the Fyi FST foJnda-r-ion. Board members zn·e cho~.;en for a -hvo year term, 

by agreemr3nt amonq -t-hr: spc::)n::;o rs, and vJith a \/lew tO\/ard repre~, ent-ing all 

areas of mu :: ic :l!lcJ alllecl fi elds. 

The compos i r- ion of the 1970 Boar·ci o-F Directors: 

Chai-rman: TO RS TEN I O'tJ BEER , Th ~e F!-eeclorn of Commerc·3 Ombudsman 

Chosen by 
SR~: MAGNUS CNH~RNING, Music Director of the S~edish Broad~asting Corp. 

WERNER SCHNEIDER, [' i rector of the Up psi) I a Computer- c~~nter 

GORAN W.AUi/\U, Comptr-oller of the Swedish Broadcasting Corp. 

AoH·:: I ~J3VAR L I DHO LM, ProfElssor of CoMpos i i ion 

FyiFST: BROR REXED , General Director~ Nntional Social Welfare Board 
~/\RL LE SCHE, /\ssociate Pr-ofe~; sor, Theory of Science and Psychc.logy 

~MS porsonne I 1971 : 

Permanent 
Studio director KNUT WIGGEN 
Technical supervisor PER-OLOV STROMBERG 
Assis t ant s~udio director FOLKE H~HNEL 
As s istant ~echnical supervisor BJORN SANDLUND 
Engineer GUNNEL LUNDHOLM 
Secretary CHRISTINA MOHEDE 

Consulting 
Directo~ systems programming KLAUS APPEL 
Systems engineer TORB-J ORN HOGLUND 
Systems engineer MATS S. ANDERSSON 
Systems engineer ROGER BRANDT 
Visit1ng s ystems engineer DAVID FAHRLAND 
Vis iting r esearcher and composer WAYNE SLAWSON 
Engineer GORAN SVENSSON 
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The sound generating 

and sound modifying 

devices which are 

control led from the 

contro I pane I • 

A close-up of one of 

the 1,500 printed 

circuits. 

s. 



ELECTRONIC MUSIC IS ..• 

music which is composed for e I ecrron i c mus i ca I instruments. It has its 

own system for dissemination to its I is-1-eners. Analogously, traditional 

concert mu s ic has its own instruments, bui It- according t-o m_echano-acoustical 

prin c iples , and irs own corresponding s ystem of dissemination. 

6. 

In electronic music t-he mechano-acous t-ical musical sound sources- vibrat-ing· 

strings and co lumns of air- have been replaced by elect-ro-acous·ric sound 

genera·t-Jng and modifying devices. Notation has been replaced by computer 

programs; concert hal Is, by radios and phonograph records; pianos, by loud

speakers. 

In any era it is of vital importance for composers to be heard through the 

prime communication systems avai !able to the community. Today these systems 

are electronic, and electronic music is a child of these systems. Compositional 

technique and musical content must be adapted to this global information 

network, so that one can avoid conflict-s between intention and result. These 

conflicts must be avoided at alI costs. and we in this studio hope to pro-

vide the foundation for efforts to create a new music for our time and place. 



WHO MAY USE EMS AND HOW DOES ONE CONTACT THE STUDIO? 

Ef·,1S s ·r ud i o is intended, p r i mar i I y, for e I ectromed i a artists: for composers, 

poe ·rs, arrists interested in elecrrovisual work; but it is also avai !able 

for sc ienti s t- s and teachers. The s ·rudio is open to alI, regardless of 

nationality. 

The fo I I owing are ways in which one can gain access to the studio: 

1. One can have a work commissioned by the Swedish Broad cast-ing Corporation, 

which is entitled to half of the regular studio time . Applications are 

considered through the appropriate departments (address: Sveriges Radio, 

Fack, 105 10 Stockholm; tel.: 63 10 00); for composers, Music department; 

for poets, Literary department; for visual artists, various departments in 

the TV section. 

2. Funds for studio time also are avai !able through the regular operations 

accounts of t-he foundation. These applications should be submitted direct-ly 

to the EMS Foundat-ion. Besides name, address, and eventually an example of 

one's work (in the event that one's work is unknown to the studio) one 

should also submit a description of the proposed activity. 

7. 

3. One can pay for studio time himself or through a sponsor, i.e. a foreign 

radio station, a theatre or film company. The current rates EMS now sets for 



produc ·~ions of non-commercial works are: 

(a) Th e large s~udio 

(b) The -tape studio 

$55.00 per hour 

$27.00 per hour 

EMS can discount this rate up to IOO% under certain circumstances. Commer

cial rates are 50% higher to cover administrative costs. 

8. 

4. Because the equipment of EMS satisfies the most precise technical 

standards the studio can also be used for the analysis and 3ynthesis of 

sounds for scientific experiments and research, i.e. psycho-acoustics and 

musical- -~heoretical subjects. Financing of research is done by the sponsoring 

institution or through general operating funds provided by the government. 

IF YOU WANT TO BUILD YOUR OWN STUDIO .•• 

.•• EMS provides consultation and also sel Is complete pedagogical electronic 

music studios for school work. 



9. 

HOW DOES ONE WORK IN THE STUDIO? 

EMS contains -t-he LARGE STUDI O, completed in 1970, in which there is analog 

and dig ital equipment as wei I as a PDP-15/40 computer; and a smaller studi o 

ca l led KZangver kstaden _, which functions as a conven-tional electronic studio 

wii h tape r ecor ders, soun d generating, sound modifying equipmen-t, and a 

mixing faci I ity . 

Compos ition al work in the large studio can be done in several ways, i.e. 

it i s up -ro the comp oser to dec ide his own procedures. 

By sco re 

Th e compose r who wants t o work with a s core, not necessarily in conventional 

notation, can do so at home and the n bring it to the computer for translation 

into the language of frequencies, amp I itudes, and durations, which wi I I drive 

synthesizing and analog equipmen - ~. The aural realization wi I I be sent to 

the composer on magnetic tape. 

By improvisation, "seeking the unknown sound" 

The compose r, who prefers not to v1ork from a score, but who wants to discover 

sound s throu gh trial, can work with the studio control panel. Together 

with the input and output of the computer, in the form of a TV-screen with 

te I e t-ype, he has near I y two -thousand cant ro Is at his d I sposa I VJ hi ch are 

spread over a control panel of thir~y feet. He can work in real time with 

24 soundgenerators and modify sounds with ring modulators, filters, amp! i

tude modu Ia t-or s. He can transpose frequency content, I isten to sounds \vith 
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10 . 

d i ffere nt en vel opes and place them in t ho room accordin g ·to a program which 

regulates leve l control s fo r t he four ourpui ch anne l amp I ifi e rs. Ti me uni ts 

can be appli ed to an y synthes ized sound mater ia l and the compos ition can 

then be con st r ucted by adding t hese matc:Jr i a I ~; toge t·he r. 

~.s.ram. T~chn i que . I 

A ·rh lrd ty po of composer can use the EMS I progr am which corres ponds to t he 

con tTo 1 pa11 o i ; one who knows r t ~e cont r I p ~m o l so we I I th at he can s pec if y, 

f rom hi s imag inat ion , the confl g r a ri ons for the dlf ferenr eq uipment. 

He need not wo r k in th e studio d i recr I y. but can war a r home . no rat i ng 

hi s compos it ion in the form of cont ro l i ns·rr uct ions . Th e most fun damenta l in -

st ru ct ions need not be spec ifi ed by numbers, but can be f ed d i recrly to ·rh e 

computer on pun ched pa per t ape and ·rh e mus ic can be rrod uced a lmost immediate ly . 

The composer can hear hi s wo r k in the stud io an d stop the tape and make 

changes in the st ructu re where des i red. The comp uter a lso g ives h im a 

pr in t out of his in structions wh ich he can study at hi s leisure. 

~rogram Technique I I 

A fourth type of compose r can · use the compute r language , FORTRAN , t o formu-

late composltional parameters wh lch wl I I be processed by t he compu·rer i·rself 

and translated into audible sound s ·l-ructures. 



- ~ - ---~ -~-----

I I • 

A Composers' contro l room 

I. Cont rol console 

2. Lo udn es s analyser 

~). Loudspeakers 

4. Graphic and alphanumeric keyboard/d isplay term inal 

8 G8 nerating and mod if ying so und devices 1 alI digi t ally con t rol led 

C Computer room 

5. PDP 15/40 

6. Two fast magnetic tape units 

7. Extra on- I ine teletypewriter to control one of two co-resident computer 
programs 

8. Line pr inter 

9. Two magnetic tape units 

10. Analog tape recorders 

D & E Programmers' and composers' study 

F Composers' archive, two off- I ine teletype writers 

G Editing room for 16 mm film 

H Traditional tape studio 

J Room for recordings and I istening with manually control I able reverberation 

I 
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13. 

RE SE!\RCH AND DEVEL0Pt-.1ENT AT Ef'vlS 

The fir s t goa I of EMS 1 I ong range research pI ans is the creation of a system 

for the desc ription of sound ph enomena. This wi I I be carried out as follows. 

ReprGsentative sound objects, chosen to i I lustrate the phenomena-description 

systc::rn of Pierre Schaeffer presented in his book Traite des ob,jets musicaux 

(Editions du Seui I, Pa ris 1966) vJi II be subjected to sc ientific analyses 

with th e help of a computer. The analytic result- s wi I I be translated into 

centro I signal s which wi i i , in tur·n, control the s~ud io sy nthesiz ing appara- 

tus. Thu s - ~h e so und objec · ~ wi I I be vi ewed in phys ical and phenomenological 

perspec~ivc . The next s · ~ep i s to cons ·~ru ct, with the he lp of th e computer, 

physical continua between sounds that preserve phenomenological continuity. 

In this way we hope to cons ·~ruct a multi-dtmensional system of phenomeno

logical - sound objects which wi I I correspond to the psychological systems 

composers wi I I use. Composers wi I I describe, in other words, the desired 

sounds within certain psychological variables, and then the equipment wi I I 

be able to produce these sounds. 

Native and foreign scientists (i.e. psychologists, physicists, engineers, 

programmers, music theorists) and composers who are interested and qualified 

for this work wi I I be employed by the studio to the extent tha · ~ the budget 

permits. 



14. 

COURS~S r'\T U~S 

[very ta l I and spring ~ e rm EMS arrange s co ur ses for beginne rs and advanced 

s · ~ud nn· ~ s . These are of f e red so that composers can use ~he equi pme n · ~ them-

se i ves w i ·!-ho ut ex ·~ra cos r s for t echn i ca I assistance. EMS has no tec hn i ca I 

pe r sonne l to ass ist compose rs and - ~hose need ing s uch help must furni s h 

their ovm. 

The co ur ses are tree , and there are no prerequisites s uch as instrumental 

a b i 1 i r y , no r- i on a I s k i I I s , e r c . Con · t- i n u e d use of r he s tud i o w i I I be ba sed 

on !nre rest and demonstrated abi I ity. 

Projected courses: 

Technical 

a) Tape studio equipment 
b) Large studio control panel 
c) Computer use 
d) Automatic computer indexing 

I I Acoustic 

a) Acoustical principles 
b) Analysis of acousti~ characteristics 
c) Synthesis of acoustic characteristics 

I I I Sound psychology 

a) Sound perception 
b) Hearing physiology 
c) Sign ificance of sound objects 



15. 

a) Psychology of music 
b) Function of music 
c) Soc iology of mu s ic 
d) Aesthetics of music 

V Composition 

a) Compositional techniques 

VI Music in society 

a) Music in society (pedagogy, research, distribution, etc . ) 



,. '· 

fi -' : ! •} -:. I.·~' :• 1 /' .. _·: 

...... , t • '' ;t 

~ \ <oo'' ~· 0 H >, ,' 

~~:·~_(; ! __ r:~:r·.: '~-; :: .. L~ .. t :)~ .~ · .. ;.'} .. :.·. :.- :..· .: .·.} · ~_ ,/ ~~~ - ~ .:>.~ ~~ ~- . :. '"~ .... ~ .:: ; ... • w~ 

~)~ .. :~c..? ~{-~J'C' ~~f(~ ;~~;· .. ~~)ZJ!.J ~-: .. ·.~; t.: ::/:;<~·~.: .~~···:·;.- ~~ .(.:. t:': .:.:<.:: .. ~ .• C~ : ..... ~ .. :> :·.r~:; ·" ~ ~· . __ ., -.:.: ~ ' ........ ,. \ 

•1.; §1.~) tl0\:.;~(;.~3 ;):~:'" -~~1:_.:; (fc;·'~f).1 1 '~~ :-~~- ~ ~ :;..~_.;:;.~~, ,.~\ .'~\ ~: ~ .-1.'·<.; :: ~---·~-··:·.:; . ~;<(· ~:: ~ ~~.' tw :·:> ··~··: .:::·:. :~:: 

: .. : .. d.t:!.~!.l. CO'i.:i::<-.. ~ ::,~ ::;r; (;::·:.: ~~D:tnd/. :;,~ ·tr:- \..:..:: ~; .. >~ .: ... f..<::~' >) ;.: · ·/~~-t: ~ ,,:;:;:;:· ~l.:~ . . ··~~~ <_'.~-;~:'; ') :· .. ::- ,.:··:.: ;'.:: ~~.':,>;:• 

S'l'U D..t.O 

<(· · ~ .... .... ,, .. 

~a&nl!:?~l:t:lt...-<JC:~ ~:i:"' ~~:~ ·-:;t:t ] : "\ ~(: ::.' <~~ !~r:. X.\-:}. ~;; ~'!) ,'~~ ~~ r .... ; ~~ ~ ••• • • .. : ~ ~ • •• .:~.· 1 

J.i:f:te:t."f~ ~JJ.J.:l~ ~L()l1:.(:: ;-::, ;~~~v :: .. "-~~ {~ :-s·· ~ .. .~ lJ~'i·i~ :~'") i ··· (~ ~- .~ ·;·· ~~ .; ~...._~·. :~. · ·t 

.... _,, 

.· .. ~ .. · . ; ... ' 

hCtVO C e:r;t·i;:).il'! C~: .. 1~lC~YLi-t~~-£j~{;B . .r~<) ~~;.f~~~ .. f~~ (::. .. / ~ : .:- · .. :-~ ·;_ -·./~; -~· 
·. 

~ . .. -· ;., . · ... i •• -· '. 

'. ·. "\ 

. · '")' ,.·:. j ;, ,:_ ,. ~ . : ••. ·_r-_: . 

CO:zl1~!.~D~ .. ~ ~~· .. }1:~-C~}l CCr.:?l~·:~j lCt !.:J [?.:tl ~~ i~)1c -:t (~c-·. ~r~·_, .. ~ ·- ~ ~-- r· :· j > ,\. :~. .. .. ·.-'- ·· · ... . ~ 
gc:t he.l' .:;.!.:.tc:; f~ !?~C~::{::.z;s i:r~ ::·:-:.~c"t::. ~2 ·;:..~:.:::· .- :, ... ~:: ·; ~:-: ·. ·~·;: . J.. ':,! ,_. . ... -.·'.: 
t\::J :-·;ol2 .. tiJJ :-.~J:::·:t:~~~ty i'"(~t;:.t.xx~ .. csr)i·_~: u:..~:::~f-·1;~~~-~~5.~:; ~~; :·· :-}·.:.··:. · ~~~ ~ ... :.·:. ·. ·1 ~:, . ·<·: ... J.:~.~ .: ··-- .~ 

C!Ot1..1 .. ll {.!C .~:,<3:: .. r .. rr..:. c ~~· j ~;:r(; r:~ .~;:~,.:z, .. ti'Lt:.; r;;i.s(:J .. ' ( ::~ .. ~~~ -~·~ ~·-·: !~. : \·. :~.:,~:; >~~.:-~~; >_:( _t. i ::_._.,.. 

:-oco~~i.c:~·, .J 

., ' 
;. . ...: . :~; .. 

sh.oultl be :Pl"Ol1F.J.J.'(::!. t.c, h;:.~'70 c;. eoi::~:::.'~t ::):. h.,~:,.::~·': ·,_.::r' :: ·::~i :;:;ov!~: ~:-..:, ~ ::::·;:...... '· ~ 
t .. ~o1i~l(l t~c)t~Jw(l r;:J .. ~v·;~ tti~.~~ s:;-:-~~l.tllf:~::;:i .. ~;:.(;r -~ ~--~~l·l··_{. !~!. ;~ ;;: ,:~~ ::~ ~:.r· .. ,. L~: ~ /~·;. :.~.::;:· .. . )::-~\-~.::·,) ·. 
1~r;. -~~L:l .... ~::~.:C f~J. r~.rf.;o:!~, c-:;~ L~ 'U 

::\J~t:~:\)1;.; ~!;. 2 .. 111:"2 '~; (}Jl .. ~:J~;;;· [;·.·,~-::, 
·j~{itt;· or;0:i:~~.1;~~} c:~:r .· .. · ~-~ · :"'·~~:/ 3.!'t)~:.~J-~)~· . :~-:~:· ?."· 

~:1'~l \.1:1i:;. 4

} .. ~-:~ !~i; 1}1...~\:~~ !~~ ~ (; ~).L_. - ~~~ ·;: ~~:::~.' ~)(~ .. .:~· (_¥: •· 

~. 

.... ; 

~ ; ... 

:; ', 

r;.;ora.d. O;;it;::;~1y r~ple..y\ 1 it --, :r_; -~~l.:.l"l ;;;};yn·th .:::·6. ~::i:·:,;· c .. : :;-. ·, ·;.d.·.d· ~'. r·r:. ,_;::~ n:. .~.;t·: ,::.l '~·:::.· .: . · :-
·t;o ·~x..: \~J o:r.+.:::i:n.g 'I:Jith uo1~.u.J gon0x·~~tcd. t~h:_,-~J.y :.-;y c·.)ii.t2'-ll !:: .. :"' :L::'.1 ;: .c.:;:: -.. ,,:::(7 .L'-2.;£.:_~:· 
fuh.a•e;o 



0 ~7 

1~ ~t I'C.~ .. :.:t~; J,:;~7Jt..t,:~. ·~1-:&' ·>~ 
·-L·~1:icj :~ .. s r rJt::~i-~-::\tC· b~:c ~ t.~·;1.; f~~.~~· ;:· 

};{; is c~ cr;~ v :ro:::· i!2~;t:::.:~.o ;, 
t1i·f;b. -t;:1c0c~ 1~c~ 1:1.~;\ :~.,y:/•& :L~-J2: .. :JJ.~r··~:··.r~ 
t:J~'lcl th.~ri: 4the cqt?.aJ~~·ccn~;-~·~!~~q~ w~:~~:~c:,; 

of~ ·t;he :~:.."t~.t~:l~; C!JG(;·;;l~t~~~ t1E!l't;:L~rc.~ 

o:i.g:i~.:t:t·icr .. f!.C(! o :t:n c::.ir.~ol)·;; ~ 

1 ig!1t :ti: i~c :lc ·t;o be :i~~:~·t c:~~ 

c·~cco::d~M· e 'C" Yt'.hlCi!j10f~ J.t:5.(;_ 

.v 

. :.~.: '..:. 

study o~· h.r.!.r~ony and cou.nte~·pr.;.: .. ·/:':. :u:; ·l.~:::.~lf..::Y;:J .j): .. r::;r ('}::;· ··.1J:!~ -J 

't;rou:t\(""": r:rr:eic; tt··~t~rt1;~1i?J.l~r tJ..ll. <.";:tc~,;r:.:L<~!r~ ... ~ ~o~~~~~~;:~r~J:A.:!~:~-~;:1 ~::·~ ~~ t::.=.l·l.~::~!1: ~~ .. ~> :tr·r·~--·:1~"::·-.':.:~ .. t : .. 'J:J.~.:_ 
of·i;en m:1.FJ1fi;adin[~; e. 1::::::otrJ.adr..~c of ·{.:( .. .:} 1~: :.' .:d;c-.,_\::,~:.:!.:~:; c:.:.· : .. rc~:;~~ :.:::r:·r-:. .;;;c:,· ;.; vn.;..:ie 
of no h.oll e~:cc1ji in c:. very 1:i.nl~MtcC:I. • .. ~;:-::;· 
t't!is SAs ct ·c~~ r; 3n1~:J].r)g._.~tc: 1 c:·J3~r:-al1CC ~·.:r~-.~~~ :.;r1 ~ :/.~'"·· i.:t .. ~c·1~0Y' :~!:1:; :::·:.fJ~~;r;l. .. :i .. c~:·:~:t 
oJ: Ucn:;·(;o:t::i.l ffi1.L::·::_,; v 

i." 

\11:.- ·i"!. ·;.:n Polen:'! tFc yclY 'D <.. _. 

of t~he l:J:t"'ofoss:.l.('i~lul ~[)o1 .. :i __ s1r i~()1~1IJ"1- .. ~1'~~ ~ _. 

intor~~.f!ted 1 'f, u::):i.YJ.g ·i;hr· fino cl.:.::c:i;::· :. ·.:.: 
:?~n ~~j;a:.:sf.:J .. ~r f_\ :L~!!C s'Cl~cl.io i'o~.?:G.d i .. l;~: ~:.::~2 : . .J".~:i .. ~~!:~~:):~J .. ~~ .. 
sut'J.:(k ·t:t~~'-t:1ts t c:·1~1 :l .. G is s:ien.:i!ic~·~ ~~~j~ :£ ~1~ :.::~- ·: !~:· 

ts..l\onic piece-s sG_.1Jy :row:Nt:.~e> 

~. man viho l.'ias !J!'"imarily 
t:r·a:tning l'J.:?..Z ~ ! ;n.the.r ~ s"}:::!01:lb.o:c l:L~:~itecL. 

At th~J r.Li.:.ls GollogG Ta1j0 t·~V.c:{.<,; C(~~·:.tu:- ·~.:''?-. '""2~~~./~~j·~· 

it 1·rae iot:n1<::1 ·i.~hat a p:::::r· of -'coel1•"*t2 ~...-. :o:·:"'·c!:: ?JLVf.c:~ a.!:J3 i.'·:....:~ c :.'.1i: .. t.:.· ;;:-~~::::: 
th<:! pri:r~ciples c,:f ·t;he Bnchla sy·tr!;hos:~~~.!: t'2::"" p:..'crJ. t,t~';C: :l.n·~ ... :N?e·i·:l.n:~ ·\.·os 1:L·c.:. 
t·.rlth i·t :tu cJ:;c"L".t; :Zift(;en ?.l!.::Lnute(:~~. H1•5.1') :t£~~(:.y t':·<::::in~:;-J. :::n;}:.:1s~.::-u \·:ou:~~~ <?J ..• 1f~ 
fxou1 i.;er~ --t:~') i'i:e·c{:)Cn hom)s ·Co acln .. r::~~tc~ ~::5 n1~~.:! .. t~2r)1~~ !;~~ri;:t_:;;5:·~·.-5 ~ .. ~ :;~e~;1_1J.ts ~ 

Ub.rxt. do these expe:r:i.er\.c-~r-:1 m::J'\JJ. :~-;~ 't.$.;·;..:1 <;.; ~>i o~·:1· ot·n.1 
of <:ill,;, it se~:ns <::l0ax· "thed; e1(X!'C:l:~ou:lr.; ttt~e;:·:..e ~'.s ·i.;Le ~il.'L1.c:. {; r):~· 
gt;.:llE:-:~,;:rG:tcn. C1~1c1 r 0ir!}0Ct ·t;ll& .. :t {;he;;· T;J:tJ_J __ ,s;::.t~1;·j :~.~5 ·:;Jlr:~ ~~~r .-.:i;~~;1.~:~~~ .. ;1 5n ~~.-~'l::L ".;1~ 1~ -~
:is 't;O w~o :f1.'.iS ti111)"":0.S that the E:~tuclio :.:;;llD;;~~:.( ~ . ..- .·:-. Y.;0 -'c}t:;: r:~:~:i:·;"':Yc(: I·::":'.sc::·ve 



.. 

of ·\;ho ~~ ~-cuJ..t~Jr !':c·:~1}}\~~~e~·t:.~ ~ 1l'" .. ~t e!~-o.t:'~ .. t ·o,~ .. .,::;..~~ ~ .o.:\·'a:l~J_. f:1jJ~t·J i;·~ p .. ~·t)~_--a:t 'fWv~Y· ·c:~~u;~ ~-1.:~ .. ~ 

fiec~ C·\" .G~l:_;·:~:r·vi:3c.~l z-C,.t~::rl:::->4 .. ~£: .. ~·1-~!~ .. "'.c~:~~:~l~·i .. ·~1:t..~~i;ez ~~~!1/l -=~~,;··tl.-.. -·::: .. ;~ .. i ·~.:.:~ ~ c~:J ";!0~.J.. ~.f.:; 

~aclUc'~·t;. t ~;c:z-U}~!O.r:}.i--;~~it'li .. c·r.;o:li).er~ .. t;co (~::'":"··: ~~·:\~::.J.~ .. :i \:.::';'~:;'J.·J~-(~1.-7) ·~.I::~o :..:~:;;:~; t,l·~€t ~;\4u:~!"·:J10;!::, 
\.7iJ.l t.~a-/c, ~~f) €>0 t~·:)t:rs: .. ' bc:t~~~-=~~C A:~~: .. cr:!·~;cr'~::i~~~.r~Q : rSt;{~0: :~1l'.;r/ e t~:lv c·:{l~ .. ;l .. 1.!<.f~-rt.::; ~~u::rC. 
bc-i at:;.rr..:~~2.r:lbJ .. c fo~:-' 1:tGo ~.r.~ 1?!;7.~l~t!t1 i'~~(::~·! .. 7~ ·:. ::: ~~·~-~ b(,~.;::. ... t!t~z: ~~~r :~:~:; ~:::~ :•.:.e_ ~b(~ .::::1c o·~ :t·cs 
UlOSt .. ~~I.tl]?"J::~ts.nt. ::?Jl~~t ::;1.f~~Jl:; ~:;L<~rwt ':.~: .. ~C·[l~.·~ t: ~ cc·~rr:;~:~:! )AJtil';~~·--;:_, __ : ~) ~I·~t-~:7 .. 'l·;}.J.J4 ~ ·~~:J _]~ ~.Jll:;t ~'1..C:3:J 

tho eq_l!.:.?.r_:;·ment s1Acrt. .. t~it_.1 bet 3-:~c~c:..::.::' ~}:j;:r(~ t:o J.~;:;.~:ll ~.;."':~~-~ .. :~. t:. ~!(.1 ~:·l:c " a:.;~} t:.o 2f;)G~j·\l1 to 
b'~'lild simple p~.:::.t-;ec of ~::loc::~::·o::::" .. "' \;!C~t:.il?:.-::;-;3-·co 

USE OF T Il E 8TU D..1..0 

r·tr e;;ar .!.:r..e:l;... o~ ... uz-se: u;;;._.·t r;8·(~:i.(J!~:• 
ditio·., ~.~: 'Chi11k ~Jt9 chot..li ha";";. z . .. ;;:~j,;:· ... i~ 1. 

and w de;eg-radu..~ta le\/·ol l'"!Je0:.";V0Q. :/·'():._ .. s:p.~::cial. p:t"·;jcc·;,;s-.; ev.ch <.1S oqt.l:::·;.:~.::::rt. 

design. e"'d conad;:ruc1;icn'j :ti~e elect::o.:::d .. c \1H.18iG ·t~och::d.q:t'.os ,: ~.::1d co:.u~~u:i::::.: 3_.. 
applicatiQnso The idea of en n~lt~Ctl')~'ZJ.ic muBi0 .Ztp:~.:cc:c3.atio~:J.f' <:otn~sc :uz to 
my 'i!Ja::y of t~h:.u:-i~dng "'19-!::f sil:l_y 1> 'boc,.;Vts0 thox-e :.tsr1 ° ·t mr:.<.:h o:f.' i ·t: WOl"tl~y ~):r 
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(t::lttY011'~ e::-J.n d.o it(;:>w! .. the spec5 alist in ·~J:LiG :'::l~]d ta .;~::J..o tochl1ici®"' not -~!.:.·,.. 
co~posc"?'"}~'"'""and becc:nzsG the Hlook blxt dor;.0 ·(; ·t.cw.··h·~ c,; ~~·:;ol of cd\.:cc.1;ic~ r:~0n::z 
"to me pur·cicula1:-l:y of'fensi V£: e.n4 01 • .::; o2 p- ::1-ce :L1 i:::. :: E; ar,.:;ao St,2.dr.:zd;;s no~~:1 

to tctK!'h the equ:.-.:;;~H~nt 1i howo·v~er b:~~:L.r:;:t .. zr ~~ i:o. OX'C":)2·· ;i;o t;~t:..:J;9 :1:i;"" ru:.tl:.~·~ ·~:;~[ ·· 
understa:nd Nhat cro~e>s out o 
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fu..i'ld.s for ru..tt .ex.pe.rimentetl t0~1:Jh:b.:.;:; l:J;;:~s~~·D:-:2 to cs'b~.b:'..:-: . ..:;11 .._.t }??":·t:.c\g<:.t~o.:r;y 

non . .,.major or.- mnjor coul'~~o J,j: ":'Cce:r.r;~ ·;~;c..':i:!Olc;:;_ic?.l L:::.·r~.tH;~:-G :1.:.: tb.c . __ :r•t';~ ·>o 
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On.e of' ~(;lle rnoerC S(;;3~:1.ouu :?l::.t.l~is :l~l"l c ... ~.:~~ :~'~"'.r;:;;()r~.:t .. ~~~rc.;;~;s·-~! ~,~? 1~.': .... ~~i.!C .. :"' t"';·~t.\..;:;- :,.·~.J'J:·~ 

is tlls:;; th0re is too much teLidng a·s~,::•t.r(: 

t o e~?erietJ.ce i~hcm d.ir·~Gtly,. t1o CEJ.1tu7·1.. ~.,1:::·{:;:'(·~ to , !!""'1:c t;.1::.~: ~~J.s·:;a~.:·~ :.:.) 
e. n~~'' llit:tc.U.um whe!~"; t"J}d e.pp:r·oach~;;a s;...1"'0 r~o c:lesx·ly C·t!.t (•f 7}\o:;e -··•'the 4.;J:Y':;~::.·:..· ·
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E] .. c(;tz,OZ!i(; !ill~s.:1.c~ is 2 P~~/L~t:tcipatcr:;r· ~ (.{(; n:i .. :;~;~c;u:.:~r:r;1.!:- :~:~<~~:i_~J!:l\o') 

Narehall !1.kiLtthrin ha.e:. said ( Ne<H ~ oz-l-c.n!" .. :L~~ hn-v- 1 ::}68) ·che.:\; tho old 
U,..i ..,.,.0 ,. .... ; ~Y ~~..., .. l&}·t-u,.~ t·''i 11 n, .... -::· 'h<'!:; 'Y'Pfo;;:~~ ~~~ -i":"";.;i ''1 ~ 1,1~~1 ~· • b~ b~·-n-::.,:-·f.'t~A 
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! think that ':.ri th an. open a.pJ?l"Oach to the t:s0 of ot1r. ;:;rt;1;dio 11 nc:-1 t~h.c~{·, ·:~he 

olo.0:r a.:p$-:i~:~o:..::.eb.e;s have b~eu shc~!.r.t! ·c.o b~ un:¥:·,crhw·:.;:L vc ~ e .. ··td,>:t!tGd. t.:;i t:h D. t ·:·oc.~l-' 
l.y l~t:..s ;;d {£~rpe:::·:Lmcntal ~c.eaeh:Jstg :progl'e.m :i.;;.1 tli-&o.J:-y z e:! .. cct~l."·onic rm.:tSic a:mi 
int_,:~meclia';} ~:e may h~~1p to 1 .1?ovc Hc.LuhL'!.ll ·a::'orJ.f.~o 



Dear Bosswoman, I'll keep sending you our little bits of enlightenment 
to keep you warm (you may burn them) in Letlcretia (?) or is it someplace else? 
Tony is having a hard time with the PR office, and vicy versy. H~'s not 
speaking to Nancy Green at the moment. Lots of fun. I'm having to coordinate 
things. We may have a film-evening-quasi in Nov. I hear you may come for a 
visit. Good. Hello to Lynn. ~. 

M!l~LS COL.l l~UE TAPE MUSIC C&~T.;:,~ 

Oakland~ California 94613 
Octob 1· 6 , 1967 

Scotch 201 tape~ take up reels 9 boxa tJ e c e , t11ill be availab_c at tho Mi.lls 
Audio-Visual Center~ lo4 Luey Stern Hall!) at reduced pricese This is the Y.-J.nd 
of tape recommended for uoo in tht~ T&:fe Cen·tel'" ~Uilth=n· no circumstances will 
"bargain bas~ment" tape be allowed)') ~rhe A~V Center is open on the following 
schedule: 

Monday-Tuesday: 8 aomo o 10 pom~ 
Friday: 8 aomo to 5 pomo 
Saturday: closed 
Sunday: 6 p~mo to 10 pomo 

If you want to buy tapetJ pleas~ contact the .A.=V C~nter dir~ct y 9 ae t he Tape Husic 
Center will not sell ta this yea.ro 

• • • 

Instruction in electronic music tectmiques will be gi~en Wednesday evenings~ 
?:30 p~mo in the ensemble roomo Thet& meetings arc ~signed to acquaint composers 
with basic studio t chniques~ as well as providing b:lsic acoustical and electronic 
information (,) Once a month the m&etings will be general "prob1 em solving" sessions 9 

with subjects to be decided by tht)S~ attendinge~ All rae tinga are open to Tape 
Center participantso No aeadewic red ' t will be g ntado 

The studio may also be usod on an individual basis by qualifi ed composer , ~fie 
fee for u.se of the studio ~and incl d:ing all instruct ion me~.;"ll \. ings) is $100 
for the period October 2 to Ju...~e 30~ This may be paid three times during 
the yeara 

DaYid Tudor wj_ll be a Guest L~etwer at the Nills 'I'ape sJ.:c Canter, December 
3 to January 20 and t,1arch 24 to April 21., He will conduct an informal seminnr 
in live electronic perfon~~ce which will meet .weekly durj~g his stayo The times 
of these meetings will be .ar ged on Wednesday~ Decet:Lber 6th at 7:30 p..,m- in the 
ensemble roomo Persons intereste~ in the seminar should come to. this meeting~ The 
fee for this seminar is l50\> Mro ·Tudor will also be ~ngaged in research to develop 
new performance equip~nt in conjunction with the 'fape Husoc Canter{;> 

• • • 

Tape Center ~on.certs have been ..,oheduled for Monday December 4; f-1onday ~ Jat1uary 
8~ Tuesday 9 January 16; ~ueaday, Apl"'il 16o All begin at 8z30 porno on the Mills 
Campus 

• • • • 

Please do not leave any tape in th atudi ~ If. you wish to have storaga apaceg 
plaase contact Charles Bo·one oi' Tony Gnazz and something can be arra.ngedo 

A pad of paper and some p!ncils have bean provided to leave notes for the management 
about equipment that is not working properly? 



ARGENTINE 

ADDRESSES Oil.". THE MAIN ELECTRONIC 
~IDSIC LABORATORIES 

Estudio de Musica Electr6nica 
Instituto Torcuato di Tella 
Centro Latinoamericano de Altos Estudios Musicales 
Florida 93 
Buenos Aires 

Estudio de Fonologia Musical 
Universidad de Buenos Aires 
c/o Francisco Kropfl 
Borges 1701, Los Olivos 
Buenos Aires 

BELGlUM 

Studio de Musique Electronique APELAC 
ll Jean Jacob Place 
Bruxelles l 

CANADA 

Studio de Musique Electronique 
Conservatoire Roy~l de Musique 
Universite de Toronto 
135 College Street 
Toronto 2 B 

DENMARK 

Electronock Music Center 
Statradiophonen Radiohuset 
Rosenorns Alle 22 
Copenhagen 

FINLAND¢ 

Studio de Musique Electronique 
Radio Finlandaise 
Oy Yleisradio AB 
Hunionkatu 16 H 
Helsinski 

FRANCE 

Groupe de Recherches Musicales 
Service de Recherche, Radio-Television Francaise 
Centre Bourdan 
5 Avenue du Recteur Poincare 
Paris XVIIe 
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GERMANY 

Studio fur elektronische Musik 
Sudwestfunk 
Hana Bredowstrasse 
Bad-en Baden 

Studio fur elektronische Musik 
Technische Universitat 
Hardenbertgstrasse 33 
Berlin-Charlottenburg 

Studio fur ~lektronische Musik 
Westdeutchescher Rm~dfunk 
W2llrafplatz 5 
Koln 

Studio fur elektronische Komposition Hermann Heiss 
Kranichsteiner Musikinstitut 
Osannstrasse 52 
Darmstadt 

Studio fur elektronische Musik 
Siemers 1 1nd Halske AG 
Oskar Von Miller Ring 18 
Munchen 2 

Studio fur elektronische Musik 
Rad.Lsche Musikhochschule 
Jahnst.rasse 18 
Karlsruhe 75 

HOLLAND 

Studio voor Elektronische Muziek 
Rijksuni versi tei t te ""'trecht 
Plompetorengracht 14~16 
Utrecht 

ISRAEJ.J 

ITALY 

JAPAN 

Center for Electronic Music in Israel 
Hebrew University 
Jerusalem 

Studio di Fonologia Musicale 
R.A.I. 
Via del Babuino 9 
Rom a 

Nippon-Hvso Kyokai, Electronic Music Studio 
· uchisaiwai-Cho-ChiyokavKu 

Tokyo 
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POLAND 

Studio Esksperymentalne 
Polslcie R 'dio 
Warsu_wa 

SWEDEN 

Electronic Music Studio 
-Sveriges Radio 
Kung sgatan 8 
Stockholm 7 

SWITZERLAND 

Laboratoire Experimental de Phonologie 
Radio Geneve 
66 Boulevard Carl-Vogt 
Geneve 

Elektroakustisches Experimental Studio 
Gravesano Tessin 

UNITED STATES 

UNITED STATES (Continued) 

The Cooperative Studio for 
Electronic Muis 
P. 0. Box 440 
Ann Arbor, Michigan 48107 

The El P<: t ronic Music Center of Columbia &Princeton Universities 
632 West l25th Street 
New York 27, New York 

Studio for Experimental Music 
School of Music 
University of Illinois 
Urbans, Illinois 

Electronic Music Laboratory 
Music Department -
San Fernando Valley State College 
Northridge, California 

The San Francisco Tape Music Center, Inc. 
321 Divisadero Street 

San Francisco, Californic 94117 

Ele r tronic Music Laboratory 
School of Music 
Yale University 
New Haven, Connecticut 

Electronic Music Laboratory 
School of Music 
The University of Michigan 
Ann Arbor, Michigan 

Electronic Music Laboratory 
School of Music 
Washington University 
Saint Louis, Missouri 63130 


