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INTRODUCTION

"Music is now so foolish that I am amazed. Everything 
that is wrong is permitted and no attention is paid to what 
the older generation wrote as composition."^ These were the 
words bellowed by the composer-organist Samuel Scheidt near 
the end of his life in 1651. His cry echoes the familiar, 
age-old wail of the outraged "establishment" lamenting the 
excess and barbarism of the young upstarts. The eras have 
changed, but not the polemics. The heavy wagon-train of mus

ical progress still plods slowly and cautiously across the 
newly-won lands, following with cool circumspection the rugged 

new trails blazed by the scouts and pathfinders of the avant- 
garde. Today, as the number of new territories being dis
covered and explored Increases, the definition of music be
comes increasingly vague. Now, more than two or three decades 
ago, there is a great deal more consternation trying to ans
wer Herbert Brun's probing question: "At what point does an 
acoustical event become a musical event?" The composer 
today has , in addition to traditional sound sources ,

^Joseph Machlis, The Enjoyment of Music. (New York: 
Norton, 1970), p. M79.

^Herbert Brun, Distinguished Visiting Professor of 
Electronic Music, 1969-1970, assigned this question as the 
subject of a paper for his Seminar in Electronic Music, 838, 
Winter, 1970.
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discovered the use of numerous electronic devices to aid and 

augment his compositional palette. This technology, spawned 
by the sciences, has unlocked nearly as many aesthetic doors 
as scientific and provided some fantastic new instruments for 

powerful, new forms of expressive art.
A widely used term which includes this aspect, as well 

as many other aspects of experimental music, is "avant-garde." 

In spite of certain commercial erosions into its original 
meaning, the term "avant-garde" aptly describes "... an area 
of composition that thrives on constant conceptual and techni
cal renewal , where new musical discoveries are made, and where 
continual reappraisal and refinement of compositional process
is taking place.1 The avant-garde is, in short, the "growing

2edge" of musical evolution.
The styles , technics, and philosophies of the avant-garde 

composers today and wonderfully varied and diverse. It seems, 

however, that no matter what their compositional style or 
philosophy electronics, either in sound generation or repro
duction, has been instrumental in their work. Electronics as 
a tool for musicians has expanded to the extent that it is no 
longer associated, as it was in the 1950's, with any parti
cular style or school of composition. Synthesized sound, 
live performers accompanied by electronic tape, multitrack 
recording, computer music, live performances on home-made

^"Forward," Source , Vol. I (Davis, California: Com
poser/Performer Editions, 1967), p. 1.

2 Ibid.



circuitry, multimedia, circuitry designed to modify vocal and 

instrumental sounds, bio feed-back brain-wave concerts, and 
the numerous other electronically derived compositions are 
some examples of the wide diversity to which electronic means 

have now been applied.
The present score, Voussoirs for Large Orchestra and 

Electronic Tapes , is a representative product of one aspect 
of the current .scene which combines traditional sound sources 
with some of the electronic means now available to the com

poser in the late Twentieth Century.



CHAPTER I
    *

' r~

THE ANTECEDENTS

Voussoirs for Large Orchestra and Electronic Tapes 

springs from that genre of late Twentieth Century musical ex
pression which concerns itself more with texture, timbre, and 

instrumental color than with rhythm, harmony, melody and form. 
It is a product influenced both by the great European and Am

erican experimental music traditions. (Figure 1) Of the Eur
opean influences, the line of heritage has arrived at its pre
sent stage through the innovative compositions of Berlioz, 

Wagner, Debussy, Stravinsky, Schoenberg, Bartok, Boulez, 
Stockhausen, and Ligeti. The influential American precursors 
can be traced through some of the works and philosophies of 
Ives, Cowell, Varese and Cage, but as Ives rightly lamented 
in the "Epilogue" to Essays Before a Sonata, there is a cer
tain "...futility [ini attempting to trace the source or pri
mal impulse of an art inspiration . The inception or

"primal impulse" to create Voussoirs can only be summarized 
as a desire on the part of the composer to create something.

^Howard Boatright (ed.) , Charles Ives1 Essays Before a 
Sonata, The Majority, and other Writi:. gs. (New York: Norton, 
19 70 ) , p. 70 .
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Figure 1 
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The influence of other composers and compositions on the 
final realization of this desire, however, is the subject 

of this chapter.

^David Cope, Hew Directions in Music (Dubuque, Iowa: 
W. C. Brown, 19 71), p. 2.
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The immediate and perhaps the most obvious influence in 

the creation of Voussoirs is the orchestral music of Gyorgy 
Ligeti and Krzysztof Penderecki - more specifically, Appari

tion (1958-59) and Atmospheres (1961) of Ligeti and De Natura 
Sonoris (1966) of Penderecki. These works represent the basic 

models from which Voussoirs was conceived.
Apparition, which is the earliest of these three compo

sitions, is a two movement work with the movements joined at- 
tacca. The subject matter, if indeed that term is valid in 

such a work, is a series of varying dense and thin clusters 
that shift, slide, and are transformed by very carefully no
tated, precise orchestration. One of the most interesting 
features of Apparition, however, is the formal concept. The 
textures in both movements, though initially sounding quite 
different from each other, are actually quite similar in over 
all shape and pattern. The second movement creates a kind of 

allusion to the first. This basic concept appealed to me and 
served as a basic structure over which Voussoirs was construc

ted. Although the Ligeti work was the immediate model for 

the general constructional attempt, this concept for unifica
tion of seemingly disparate movements by some kind of subtle 

link is by no means a new idea. The interest in creating some 
kind of unifying force between movements and within each move

ment permeates recent Western music in one way or another.
One has only to examine the past interest in cyclic form, key 
relationships, texts, cantus firmus technique, or any of the 

other attempts to unify works to see the importance such prac

tices manifest in the compositions of the West. This
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preoccupation with the subtle unifying elements is still vis

ible in a great: deal of avant-garde music today.
Atmospheres and De Hatura Sonoris are both one movement 

works which served as models for the construction of the first 

movement of Voussoirs. Atmospheres is composed in a very 
sinewy style which gives the impression of gradual, at times, 
imperceptible transformations of textures which, only after 
numerous listenings seem to unfold as a kind of large three- 
part form. The first (the beginning to Figure G) and the 
last sections (fr'om N to the end) bear not only some textural 
and coloristic similarities, but also have identical tempo 
markings ( ̂  = 40). De Hatura Sononis , on the other hand, has 

much more obvious sectional divisions and the arrangements of 
events more commonly employs abrupt changes rather than grad
ual transformations. There is, nevertheless, a similarity in 
unifying techniques which include textural sequences and color

istic patterns , be tween De Hatura Sonor.is and .Atmospheres . 
Voussoirs utilizes both the gradual transformation of events 
found in the Ligeti work and the sudden, abrupt changes typi

cal of the Penderecki work. As the name implies, Voussoirs 
is constructed with "wedges" of sound which serve as the pri
mary unifying elements as well as the basic units of construc
tion .

The use of shifting bands of dense or thin half-step 

clusters found in Voussoirs have, of course, over the past 
decade become a trademark of many of the Polish avant-garde 

composers such as Lutoslawski, Penderecki, Baird, Seroki,
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Dobrowolski, and Gorecki, but this technique was actually 
first explored by the American musical pioneers, Charles Ives 
and Henry Cowell in the early part of this century. An early 
use of dissonant bands of sound is found in many of the orches

tral works of Charles Ives and particularly in the last move
ment of the 4 th Symphony. There is similarity between the 
way Ives constructs numerous layers of sound (Figure 2) in his 

work and the manner in which Penderecki uses materials in De 
Natura Sonoris (Figure 3). Ives' use of sound bands in which 

the multiplicity of activity within the band is such that it 
creates only the effect of rustling movement on a grand scale 
without the listener's being able to focus on any particular 

or specific melodic line. This particular device is used in 
many of the current avant-garde orchestral works including 
Apparition, Atmospheres, De Hatura Sonoris , and Voussoirs. 
Although Ives is usually the composer given credit for first 
utilizing clusters , Henry Cowell is most often the composer 
associated with the exploitation of this technique.  ̂ The dense 
bands of half-step clusters so common in a great deal of Eur
opean avant-garde music and to a lesser extent in American 
avant-garde camps, were incorporated in many works of Henry 
Cowell beginning with The Tides of Manaunaun written in 1911 
and in works of Edgar Varese such as Ionisation (19 31) and 
Eq uatorlal (19 37).

The advent of electronic music in 194 8 provided new 

vitality to this concept of "harmony" since indeterminate

-*-Eric Salzman, Twentieth Centurv Music: An Introduction 
(Englewood Cliffs, N.J.: Prcntice-Hall, 1967), p. 152.
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Figure 2

Charles Ives - ^th Symphony, p. 15
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Figure 3

Krzysztof Penderecki — DeNaturc. Sonoris, p. 17
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pitched sounds were some of the first and most basic sound 
sources available on the early electronic equipment. The 

rapid growth and wide dissemination of electronic studios in 
the 1950’s and 1960’s were undoubtedly influential in the con
tinued interest of using sound bands of clusters. The works 

of the Polish avant-garde in particular, with its linear ori
ented sound band spectrums are, in many ways, a direct result 

of the popularization of electronic music over the past two 
decades. Most of the composers currently active in the avant- 
garde have, at one time or another, worked with electronic 

music. Ligeti, for instance, worked for a short time in the 
late 1950's with electronic means and produced an electronic 
tape and score called Artikulatlon.̂

It is curious to see and hear the similarities in style 
between his electronic work and the works he composed shortly 

thereafter —  Apparition and Atmospheres. It has been my ex
perience too that working in The Ohio State University Sound 
Laboratory with electronic equipment, whose inherent sound 
production is long unbroken patterns of wave forms, has re
shaped many of my compositional ideas both for electronic means 
with live performers and for scoring music for traditional in
struments alone.

An attempt to neutralize the powerful force of the tra
ditional rhythmic pulse and periodicity inherited from the 
"common practice period" has been one of the goals that

1 iiGyorgy Ligeti, Artikulation (Mainz, Germany: B. Schott's 
Sohne, 19 70. An electronic tape score with a recording of a 
realization.
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characterizes much of the compositional practice since the 

late Nineteenth Century. The evolution of pulse and rhythmic 

patterns from the early florid figures of Gregorian Chant to 
the rigorous pulsations and unflagging rhythmic patterns in 

Baroque music have now evolved to the point where there is a 
practice on the part of many avant-garde composers to use a 
kind of non-periodic, free, fluid, rhythmic state in which 
structures , textures, instrumental colors, and harmonies are 
not to be perceived as patterns within underlying rhythmic 
pulse, but independent events occurring in an unmarked linear 
time scheme. The long struggle in the Nineteenth and early 
Twentieth Centuries to emancipate the rhythmic element from 

the "tyranny of the bar line" has largely been accomplished 
by many avant-garde composers active since about 1950.

Stravinsky's early attempt at relocating accents in order 

to eliminate the feeling of traditional four bar periodicity 
and the inevitability of the traditional accents in 3/4 and 

4/4 meter was successful to the point that it created a dif
ferent order. Stravinsky used rhythm in a much more plastic 
way than had been practiced in the three centuries before, but 
at approximately the same time the same problem was being 
attacked in another way by Charles Ives and Edgar Varese.

While Stravinsky and others such as Bartok sought to revital
ize the rhythmic element in music through rearrangement of 

bar lines and accents, Ives attempted in several works to

1 Richard Dchone , Music-Pat terns arid Style (Reading, Mass: 
Addison-Wesley Publishing" House, 1971), pp. 39 7-40 0.



13

fracture and fragment rhythmic figures to the point of nearly 

obliterating the basic sense of pulse altogether. A wonder
ful examnle of this technique is again found in the last: move
ment of Ives’ 1 th Symphony (Figure 2) where at times the rhy t:h- 

mic figures are so small and so diverse that there is only the 
sense of motion about it, and almost no remnant of the tradi

tional pulsation found in Western music since the Renaissance. 
This same technique is employed to a greater extent in Vous
soirs where the rhythmic figures have been so fragmented and 

are so minute that at many points there is only a notion of 
movement in space and no underlying pulse in the traditional 
rhythmic sense. While there is a certain degree of periodi
city at some points in Voussoirs, a true emancipation from the 
traditional "squareness" of the bar line is found in much of 
the accompanying electronic tape music, and especially in the 
"Interlude" between the first and second movements.

Melody, in the strictest sense of the traditional defi

nition, does not exist in Voussoirs. Since the beginnings of 
Western music, this clement has been the primary unit for 

conveying a musical idea, and its evolving shapes and chang
ing patterns have been the subject of numerous scholarly 

tracts.
The melodies preserved in the recorded history of West

ern civilisations show a general trend of evolving from most

ly step-wise progressions to patterns involving very wide
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ranges and numerous chromatic alterations. From many avant- 
garde composers' point of view, the practice of chromatic mel

odic lines in the late Nineteenth and early Twentieth Centur
ies reached the point of redundancy within the equal-tempered 
scale by about the middle of this century. For many composers 
like John Cage, Edgar Varese, Gyorgy Ligeti, Krzysztof Pender

ecki, Earle Brown, and Robert Ashley, this was a time for new 
compositional elements to replace the traditional concept of 
melody. In Voussoirs, as well as in many of the orchestral 

works written earlier in the 1950's and 1960's, "melodic lines" 
on numerous planes create colorful atmospheric events which 
have changed the meaning and function of neiody. No longer is 
melody a kind of high profile element that recurs at strategic 
points in a composition under various transformations and 

guises. Melody in these avant-garde camps exists only to 
serve as a kind of moving linear force whose primary purpose 

is to help produce the larger sonic effect.1 What appears to 
be melodic material on the printed pages is usually so verti

cally and horizontally profuse that it is aurally perceived 
as a kind of agglomerate, shimmering, cluster rather than a 
series of melodic lines. The multiplicity of "melodic" lines 
on different planes destroys the individuality of the specific

lit is only fair to mention, however, that although many 
avant-garde composers, especially European, consider tradi
tional melodic formulas moribund as a cogent musical expression. 
Terry Riley, Steve Reich, Phillip Glass, and other avant-garde 
American composers of the younger generation seem to have found 
new possibilities in the use of modal melodies in the context 
of Eastern musical structures.
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line and eraaton an undulating sound bund rathor than a mel

odic pattern. Perhaps an appropriate question at this point: 
is : If there is no melodic content, what: is the subject of 
the work? Voussoirs like numerous other orchestral works of 

the late Twentieth Century utilizes color, textures, and sound 
densities as its subject matter to create an atmospheric en
vironment in a current practice whose roots reach back through 
Boulez's Le Marteau sans rnaitre , Varese's lonisat ion, Ives'
M-th of July, Debussy's La Her, to Wagner's "Prelude" to Das 

Rhlnegold and before. In Voussoirs a new "non-melodic" order 
of sonic events has supplanted the traditional role of melod

ic function.

The current .interest in instrumental color and orches
tration as a vital musical element can be traced back direct

ly through Debussy and Ravel to Wagner and Berlioz. Although 
instrumental color and, in a sense, instrumentation has always 
existed, either specified in a written score as it has been 
since Giovanni Gabrielli's Sacra Symphoniae (1597), or de
cided by the composer or performer on a practical or aesthe
tic basis in the ages before notated instrumentation, the em
phasis on its role as an Important musical element has greatly 
changed over the years. Berlioz is usually considered the 

first real master of colorful orchestrationul effects, and, 
in fact, was often severely criticized by his contemporaries 

for ulledgedly attempting to mask the formal and structural 
weaknesses of his scores with lavish instrumental color and
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exotic textures. Because of his important experiments and 
contributions to the development of orchestration and orches

tral effects, most avant-garde composers today regard Berlioz 
as the great grandfather of the Twentieth Century avant-garde 
and one of the high priests of the experimental music tradi

tion in the West.
Wagner too did a great deal toward changing the concept 

of instrumental color and orchestration to its present im
portance. The "Prelude" to Das Rhinegold, for instance, is a 
wonderful example of his tremendous skill in using instru
mental color. The undulating Eb triad that is repeated for 
136 bars creates the effect of the Rhine’s flowing waters by 

relying almost totally on instrumental color and changing tex
tures . The result is truly one of the most novel and color

ful preludes ever conceived for an opera and, curiously, it 
is similar in concept to many of the most recent avant-garde 
works by a new generation of New York composers, Steve Reich, 

Terry Riley and Phillip Glass, who use a similar drone-like 
quality of stationary harmony.

The first real mentor of the Twentieth Century avant- 
garde was Claude Debussy. In his mature works he carried the 
Romantic fascination with instrumental color to an unpreced

ented extreme. Rarely had instrumental color and elaborate 
orchestration enjoyed such importance. Debussy's influence 
was international and since his time similar preoccupation 
with color has become a critical musical consideration for all
composers. The works of Stravinsky, the use of Klangfarben-

\melodic in the Schoenberg school, Varese’s exploitation of
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color1, the in'/cation of now instrumentr. such as the Theremin 

and Ondes Marttmot , the unconventional u : ; g  of existing in- 
otrumonto much as the piano in Henry Cowall's Aeolin H i an 
(192 3) or Banshee (1925 ) or John Cage's Sonatas and Intor- 

ludes for Prepared Plano in the late 1910's all illustrate 
the increasing interest in not only new sound sources, but the 
exploitation of new coloristic effects as musical ends in 

themselves.
In 1918 Pierre Schaffer and Pierre Henry at Paris's 

Radio Diffusion Francaise gave a historic broadcast of taped 

sound collages of train whistles and other concrete material. 
The idea of utilizing non-rnusical sources for the production 

of a now kind of music ushered in the era of electronic music. 
By the early 1950's both How York and Cologne had established 

studios, and the interest soon spread over the rest of Huropo 
and America. The important aspect of these studios on the use 
of instrumental color is apparent in some of the early works 
for electronic tape and orchestra such as Dgserts (19 51) by 
Varese. The virtually wide open realm of possibilities made 

available through synthesized sound has had a visible effect 
on composers familiar with this new source. Composers like 
Boulez and Stockhausen, Kagel and Koenig, Penderecki and Li

geti, David Behrman and George Crumb have each elevated the 
element of color to one of the most important aspects of the 

composition. Voussoirs too relies heavily on orchestration, 
varying sound textures, and chains of coloristic effects.

Voussairs , like Ligeti's Atmospheres (19 61), Apparition, (19 5 8- 
59), or Rami fications (19 69 ), Stockhausen's Gruppen (1958),
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Kagcl's 11 ole rophon 1 c (19 62), or Penderecki 1 s De datura Gonor- 

1s (1966), is a work which concentrates on the coloris‘Lie cle
ment as one of the most important and primary aspects of the 

composition.

The use of electronic tape with a live ensemble stems 

from pi’actice begun shortly after the advent of electronic 
music iri the early 19 50’s. Some of the First works for orch
estra and electronic tape were Otto Luening's and Vladimir 
Ussachevsky's combined efforts to produce Rhapsodic Vard.ntions 

for Tape Recorder and Orchestra, and at the same time, Bruno
Maderna's early work in this area at the Lord Deutsche Rund-

\funk in Cologne. Doscrts ClOS'O of Edgar Varese is another 

of these early attempts at combining electronic 'tape and live 

ensemble.
Most of these early works and even most of the more re

cent works up through Morton Subotnick's Lamination I (19 70) 
use primarily strvaight electronically produced sounds for the 
tape portion of the work. One of the most influential works 
on my creation of the electronic tapes for Voussoirs , however, 
was Earle Brown's new work, Times Five for electronic tape and 

five performers. In this interesting composition Earle Brown 
utilizes prerecorded instrumental sounds which arc gradually 
filtered and transformed into purely electronic sounds. A 
similar concept is used in the organization of the electronic 

tape3 in Vcsissotrs .
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Vouscoirs , like every other work of art, Is the mani
festation of many influences , subtle and overt:, which have. 

Restated in me as a composer, and were ultimately formulated 
and realized in the writing of this new work.



CHAPTER II

THE COMPOSITIONAL PROCEDURES 

Media

Voussoirs is scored for an orchestra which includes: 4 
Flutes (each doubles on Piccolo), 3 Oboes, 4 Clarinets, 4 
Bassoons (4th doubles on Contra), 5 Horns, 4 Trumpets, 3 Trom

bones, 1 Tuba, 7 Percussionists (a detailed description of the 
individual instruments needed is provides with the score), 2 

Tape Recorders and Operators, 12 First Violins, 10 Second 
Violins, 8 Violas, 8 Cellos, 7 String Basses, and Conductor.
The arrangement of the orchestra is described in Chapter III 

and in the forward of the orchestral score.

Electronic Tapes

There are two different electronic tapes which are to be 

used simultaneously on two different stereo, half-track tape 
recorders. The tapes (called Tape 1 and Tape 2 in the orches
tral score) were produced in The Ohio State University Sound 

Laboratory, the Bregman Electronic Studio, Hanover, New Hamp
shire,and the University of New Hampshire Electronic Studio, 

Durham, New Hampshire. Each tape contains both pure electronic
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sound which was produced on the Moog Series III Synthesizer, 

Synthi 100, Buchlu Series 200, AEP Series 2500 Modular Elec
tronic Synthesiser, and prerecorded orchestral sounds from 
the November 1, 19 71 rehearsal of the Ohio State University 

Symphony rehearsing the first movement of Voussoirs with the 
composer conducting. The instrumental sounds taken from the 

recording session are either presented in the score as unal
tered orchestral sound which have been spliced and edited to 
form a collage, or presented in the score as basically orch

estral material which has been processed by means of filters 
voltage-controlled oscillators, or speed changes.

The following flow charts in Figure: illustrate the
patchings used in producing each of the two electronic tapes

Figure U
Flow Charts for the Electronic Tapes

Abbreviations:
Osc = Oscillator
VCO = Voltage Controlled Oscillator 
VCA = Voltage Controlled Amplifier 
Env. C.en. - Envelope Generator 
Loc. Con. = Location Control 
K.B. = Key Board 
W.N. - White Noise 
P . N . = Pink Noise
R.V.G. - Random Voltage Generator
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Meter, Rhythm, and Tempo

Nearly all of Voussoirs is scored in 4/4 meter except
for two bars of 2/4 (bars 27 and 140 in the first movement)
and the final section of the second movement (from bar 70 on) 
which is written (j) or alia breve.

The reason for this simple signature and for the use of 

bar lines is solely for the synchronization of the various 
individual parts, and as an aid to temporal articulation.

The rhythmic patterns scored in Voussoirs were either 

long sustained notes which neutralize the feeling of pulse and 
tempo, or patterns which were so numerous and diverse as to 

create the feeling of movement without resorting to tradit Lon- 
al metric pulsation.

The tempos to lie used are marked with metronome markings

at the beginning of each section.

Form

"Voussoir" is a French word which is used in the Eng
lish language to mean "wedge" as in the vaulting of an arch. 

This term was applied to my composition because of the 
"wedges" of clusters that form the basis of the work. it is 

the use of these "wedges of sound" that provide the fundam3n- 

tal unifying element for the entire work.
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Voussoir.-; was first conceived in terms of geometric 

shapes and patterns. I first draw a graphic score of the geo
metric shapes I w a n t e d  to create in terms of sound and arrang

ed them in a balanced order. From the graph I began to real
ize the various shapes and designs in musical sound and space. 
The following designs are the graphic scores I used for the 
realization of Voussoirs (Figures 5 and 6).
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Figure 5: First Movement
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Figure 6 r Second Movement
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As is obvious from the graphic illustrations in Figures 

5 and 6, the. wedges of sound occur in both movements very pro
minently. The largest wedges are the two that begin and end 

each movement (measures 1-29 and 1U6-16 8 in the first move
ment, and measures 1-21 and 82-133 in the second movement).

On a smaller scale are the numerous other kinds of sonic wed
ges which are found in either a form of amplitude (crescen
dos and decrescendos) or in some kind of terracing or piling 

up of sounds into three, four, five, or more note-groups. The 
use and permutations of these various forms of sonic wedges 
throughout both movements provides a basic level of formal co- 

herence and unification.
Unity between the two movements is achieved by means of 

a cyclic process which I prefer to think of as "allusion."
As briefly mentioned in Chapter I, the second movement was so 
constructed as to allude to many of the techniques and sonor
ities found in the first. Many of the geometric forms realiz
ed in the first movement are inverted or coloristically changed 

to provide the illusion of new constructional material. From 
the graphic illustrations in Figures 5 and 6, this process is 

immediately visible. From the sonorities produced in a live 
performance situation this similarity is not so obvious.

The sonic wedges used in Voussoirs are constructed and 
used in numerous ways. The basic parameters, however, ara 
pitch and dynamic intensity, though instrumental color is 
often an important clement in the larger wedge forms. The 

following is a list of the sections which employ these



hapo.s , use , and conn truction .

first Movement

(1) The large opening wedge (measures 1-29) is built us
ing both parameters -- a widening pitch range, and an increas
ing dynamic intensity. The basic wedge-shape is formed by 
means of moving lines which begin very slowly and gradually 
crawl toward extreme ranges and a very loud climax at measure 

29 . Tire color changes from the very thin string sound sul 
port tricello at the beginning to an extremely thick full orch

estral sound at the climax (measure 29). Within the large 
shape are smaller wedges in the form of crescendos and decres
cendos at bars 10 through 15 in which various dissonant: har
monies rise out of the thick string texture.

(2) At Measures 3H-M-7 a different shape of wedge is 
created. This one is shaped in the form of a parallogram which 
begins very high in the strings and gradually descends very 
softly to the Double Basses. This wedge is based on pitches 
and makes no use of dynamic change.

(3) From measures lt8 through 1B6 the wedges are much 
smaller in pitch range and increasingly shorter in duration.

In measures 52 through 86 there are generally dynamic wedges
of sound in the form of action a

Sf-
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whole, however, i r: constructed as a large pi. t:ch

o f - c ^  beginning at moas\ira 5 2 and ending jus1 be for--. the
percussjon section at measure 87.

CM) Measures 87 through 1M5 are primarily a percussive 
treatment o f wedge forms . The beginning of the section a. t 

bar 87 in a dynamic wedge j^l> with full pei»cussion. The next 
wedge is in the form of "white noise" or wind players blowing 

through their instrumen ts (measures 10 2-10 5 ). At this poin t 
the shape of the "white noise" wedge in --:1_ fa- and treated 

dynamically from noft to loud and back to soft. At measure 

10 8 through 129 the M cymbals form a terraced wedge by their 
gradual addition to the texture of the bans drum and the strok

ing of the strings on the inside of the piano. Measures 12 9 
through 130 are a dynamic wedge , •> °i "white noise."
This leads to the last wedge of "white noise" and percuss Lon

which both are combined beginning at measure 131. The final
wedge (measures 131 through IMS) is constructed from both dy
namics and terraced p Itches. The wedge begins as a fragmented 
series of "white noises" triggering the percussion1s crescen
do;-; which become increasingly closer events , ultimately turn
ing into a massive crescendo of "white noise" and percussion 
from measures 1M2 through IMS.

(5) The large; wedge then ends the f j rs t movement (mea

sures IMS-168) also utilises the parameters of pi tch and te r-
ruced dynamics . Its basic shape, is and the dynamic:.', are
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extremely loud to very soft. It is the longest of the wedges 

and gradually fades into the electronic tapes which are used 
for the "Interlude." The decrescendo from the very loud dv~ 

namic markings at measure 146 to the end is accomplished by 

two means: Cl) instruments dropping out in a terraced manner,

and (2) a gradual decrescendo of those instruments left play- 
ing.

Within this large wedge are smaller wedges as in the 
large wedge at the beginning of the movement. These two 
smaller wedges are dynamic wedges in the shape of crescendos 

and decrescendos. As in the beginning wedge, these smaller 
wedges life various dissonant harmonies above the dynamics of 
the thick orchestral texture and then fade.

Interlude

The "Interlude" does not make use of wedge-shaped forms. 
Instead, it consists of electronically generated sound sources 

which are controlled by sine waves to provide a contrasting 
sotting and a transition to the second movement. The patch
ings are contained in Figure U. The basic sound is a trans

formation of orchestral timbres to purely electronic sound 
generation in the course of an approximately two minute quad- 
rasoriic event.



Second Movement

(1) The Large opening wedge (measures 1-2 8) is somewhat 
similar in construction to the opening wedge of the first

in several ways, different. The contrasting shapes for the 
opening wedges in the two movements are clearly seen in the 
graphic illustrations in Figures 5 and 6. The roles of the 
winds and strings are reversed in the two opening sections.
Where the first movement used strings, the second movement uses 

winds. The dynamics too are modified in the second movement.
The first movement utilized a long crescendo to fortissimo.

The second movement remains soft through the analogous section 
to the first movement, but reaches a fortissimo in the brass 

(measures 28-28). The widening pitch range is similar in con

cept but accomplished by different means in the second move

ment. The crawling melodic lines used in the first movement 
are replaced in the second movement by glissandos in the 
strings. There are also no smaller wedges within the larger 
wedge in the second movement as there had been in the analo
gous section of the first movement.

(2) The parallelogram used in the first movement is in
verted in the second movement at measures 32-8G and takes on the

ment, the parallelogram increases in dynamic intensity and in

tegrates the timbres of all the orchestral instruments.

movement. The basic shape, timbre, and dynamics, however, are

In contrast to its use in the first move-
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(3) In measures 51-61 the shapes are bat are

generally contrasted with those in the .first movement by be
ing executed on combinations of instruments with varying tim
bres .

C'f) In the iinprovinational event that takes place at mea

sure 69 both a dynamic and terraced pitch v/edge-shape are used. 
The event is divided into three sections of 15 seconds each.
The First Violins begin softly with pizzicato which then in
creases in dynamic intensity and by the number of instrumen
talists executing the event. An electronic tape also adds 

dynamic intensity and terraced bands of sound in a wedge-shape

(5) The wedges used between measures 70 and 82 are dynamic 

wedges in the form of crescendos and decrescendos as in the 

first movement.

(6)The final wedge (measures 82-133) is the largest of the
wedges in either movement and is in the form of
This large form is comprised of four subforms of wedges which
result in the climax of the work. The patching of four-note
clusters by means of sfortzando attacks in the winds from ;:tea-

3sure 70 build a band of sound at measure 8 7 from E to approx

imately small e . The static clusters at measure 82 begin 
moving as in the wedge at the beginning of the first movement 

and the wedge at the beginning of the second movement. At
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measure 9 9 the winds enter1 in the terraced shape o.f a paral
lelogram followed at 101 by the electronic tapes Nos. 1 and 
2 which begin the long crescendo to the end. At 194 the 
strings begin playing with tremelando which starts in the 
middle with the Violas and spreads throughout the string sec
tion. The percussion is finally added in a terraced fashion 
starting at measure 122. The work reaches a tremendous cli

max at measure 131. The final wedge is the percussion morendo 
after the cut-off of the full orchestra's fortissimo at mea
sure 131. The last large wedge (measures 82-133) utilizes 

most of the constructive devices found in the previous sections 

of the two movements.

The durations of the two movements bear another typo of 
relationship. The first movement is approximately 9 minutes 
long while the second movement is only a little over half that 
length. Most of the events found in the first movement are 
truncated in the later movement not only by actually having 
fewer measures, but also by generally appearing in faster tem

pos. The opening section of the first movement, for example, 
is marked J = 5 8  and the beginning wedge of sound is 29 mea

sures long. The analogous event at the beginning of the second 
movement is marked ^ = 8 4  and is only 21 bars long. The
section in the first movement beginning at measure 4 8 in which 

sfortzando attacks build a dense band of sound is 39 measures 

long at - 6 0 and its complementary event in the second
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movement (measures 4G through 6*0 Is, by contra^ t , 28 bars 

long at J = 84. The final v;edgc form in the second move

ment, however, is much longer than any of those found in the 
first movement and is intended to balance the generally short

er events of the. second movement with the longer events of the 

first.

The use of instrumental colors and sonorities also differs 

from movement to movement. There is an attempt: on my part as 
the composer to have generally maintained similar instrumental 
colors for the wedges in the first movement and contrasting, 

diverse timbres for the construction of the wedges in the 
second movement. In the first movement the wedges, therefore, 

are usually found In instruments of the same families or instru
ments with similar timbres. The opening wedge, for example, 

is primarily a string sound though the winds support the middle 
register from measure 10 through 15. The parallelogram created 
at measures 35 through 4 7 is also straight string sonoroties.

The small wedges used in the section from measure 4 8 to 8 7 are 
generally executed by instruments of the same family and the 
.four-note clusters are all sustained in the string family.
The percussion section beginning at measure 87 and continuing 
through 144 is another example of the use of similar timbral 

sounds in the first movement. V/ithin the large section devoted 
to flic percussion section, there are some rather subtle timbral 

changes. The first part of the section (from measure 87 to



104) is basically percussion ins truments played w;i th metal 
beaters. The section after "white noise" (104 to 129) is 

performed with the same instruments except played with soft 
mallets and beaters. The last part of the percussion sec
tion (129 to 145) is a crescendo which uses the elements of 
"white noise" in combination with the timbres of percussion 
instruments played with both soft mallets and metal beaters. 

The final large wedge which begins at measure 146 also main
tains a certain uniformity of color keeping the dissonant 
harmonies that rise out of the thick texture, first, in the 

brass (measures 146-149), and then in the woodwinds (measures 
150-152). The strings remain alone until the end when the 

electronic tapes begin the "Interlude."
The second movement integrates the various instrumental 

timbres to a much greater degree. The parallelogram at mea
sure 32 through 46, for instance., combines the colors of both 
strings and winds in their lowest and highest ranges. The 
sfortzandos after letter F utilize diverse wind combinations 
in contrast to the use of the same wind colors at similar 
points in the first movement. The use of sustained string 

sounds at the section beginning at measure 70 adds the human 
voice humming to the pitches of the various strings , and the 

final section beginning at measure 02 integrates the v.irioua 
families of Instruments with the electronic sounds from the 

two tape recorders.
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The use of electronic tapes also is contracted between 

the two movements. In the first movement the electronic tapes 
were primarily prerecorded orches tral sounds which, when they 
are altered, are altered by means of filters and voltage- 
controlled oscillators. The "Interlude" between the two move

ments provides a transition of timbres from the generally pre
recorded sounds of the first movement to the predominantly 

electronically generated sounds of the second movement.

One final process in organising this work was the use and 
treatment of the clustered harmonies. Clusters were used to 
not only destroy any sense of key relationship, but to create 

a different environment in which one's attention could be 
focused on the sonic events as unique entities in and of them

selves .
In the first movement the clusters are primarily built in 

half-steps with occasional pentatonic (measures 6 3-6 5 in the 

Horns), or dissonant chox’al harmonies emerging from the thick 
textures (as in measures 10 through 15 or 1UG through 1.52).

The second movement, however, contains not only the dissonant 
half-step clusters, but generally uses a wider spectrum of 

clustered sounds. The half-step clusters are frequently used 
at climactic points as in measures 45-48 and often preceded 

by the static harmonics of what might be called a "pandiatonic" 
cluster -- all the "white notes11 on the keyboard as in the 

parallelogram (measures 32 to 39). The electronic tapes also
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provide more variety of diverse sonorities and coincidental 

harmonies than are to be found in the first movement.
Vo us rjoirs, in spite of the seemingly apparent relation

ships, like many of the avant-garde compos i tions written in 
this era, creates the general feeling of a very loose struc
ture with a very free chain of events orbiting about it. Some 
different parameters of unification have been explored in an 
attempt to replace the traditional use of melody and key rel
ationships with more subtle, evasive relationships. Voussoirs 

however, in the final analysis, is to be experienced as a 
purely sonic event of shifting sound bands and changing tim

bres in which sound and color are to be enjoyed for their own 

sake .



CHAPTER ITT

Performance Notes

Perhaps the most basic and most difficult problem fac
ing any composer who is interested in having his orchestral 

works performed is finding both a conductor and an orchestra 
who are (1) willing to work on a new score, and, if that, (2) 

are willing to give the new work the proper rehearsal time 
necessary for both the conductor and orchestra to learn the 
music properly. Once these major hurdles are past, the other 
details are relatively inconsequential.

Seating Arrangement 
The arrangement of the orchestra is to be as follows:

Figure 7

v l nX
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Conductor

The only accents to be given are those written in the

score.
It is the conductor's responsibility to balance the 

levels of the two tape recorders with the orchestra sound.
The tape recorders and operators are to be treated as instru
ments of the orchestra and cued at entrances and for dynam

ic changes.
For the "Interlude" tapes the conductor must either Cl) 

have a stop watch for determining the beginning of the sec

ond movement, or (2) memorize the point on the tape a’t* which 

the second movement begins.
The section at |~H | in the second movemen t is divided 

into three 15 second sections. The instrumentalists repeat 
the event as many times as possible in the 15 seconds and at 
the conductor's cues of 1, 2, and 3 fingers, they -jump fYon 
wherever they are in the event to the next even t without break..

In the sections af ter [7T] (C_j and fjTI i n the second move

ment, the instrumentalists are given graphic symbols. These 

symbols indicate improvising in the manner of the preceding 
standard notation. There is a series of coordinative cu?s be
ginning after letter j__I ] . The conductor at this point indi

cates to trie orchestra which cue by using fingers one Lo five. 

The first set of coordinative cues is. one through five and the 

second set is one through three. Thus- cues are to keen the



orchestra together and to establish taster rhythmic models 
from which to improvise. Care should be taken as the rhy
thmic. figures become faster not to emphasize the down beat at 

the measure line.

Tape Recorders

The tape recorder operators arc to be musicians and have 

a good knowledge and skill in using the tape equipment. The 
tapes are stored tail out which means the reel is to be placed 

on the right side of the machine and wound onto the left be

fore playback performance.
The dynamic levels on the tapes can and must be adjusted 

not only to balance the orchestral sound as any other instru
ment of the orchestra would, but also to "play" the dynamic 
levels indicated in the electronic tape parts. It is therefore 
necessary that the tape recorder operators be familiar with 
their instruments and have clear visibility of the conductor.

In practically all the events on both reels , there is more 
tape than is needed during the performance. Therefore, the 

operator is to simply stop the recorder at the appropriate poin 
in the score by turning the gain down first and then stopping 

the reel. The reel must then be moved forward to the next cue 

leader tape.
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Mo tation

Moot of the notation is standard notation, but there are 

a few points whore graphic notation was necessary to produce 
the desired effects. Some explanation would perhaps be help

ful:
, \  *•

-  -  «. sCl) The notation: _ _ ' " indicates to continue
the figures, rhythmic and melodic, in a similar manner to the 
standard notation immediately preceding the graphics. The 

graphic pitches are approximate to the area of the staff. The 
use of 3va-------  would then indicate continuing the improvi

sation up an octave higher using similar, but not necessarily 
the same figures of the standard notation immediately preced

ing the graphic section.
(2) The notation: used between A and B

in the string parts on the second movement, indicates a slow 

glissando at the approximate pitch levels of the curvey lines. 
The changing of strings should be as smooth as possible.

c-3 -<
(3) The notation: ^  | indicates the exact

rhythmic figure that* is to be used, but not the exact pitches. 

The pitches can be chosen by the performer, but should be 

taken from the approximate area of the stem's end.
(4) The notation: VJ. M . -L indicates "white noise" 

which is produced on the wind instruments by blowing air through 
the horn. Care should be taken at those points in the first 

movement to keep the sound continuous throughout the event,
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IF Tiocoar.ary , by s Layering brea tiling, or’ having neafby play
er.'; not Involved imitate the "white noise-;" sound with their 
mouths.

(5) The "humming" that takes plane after IT in the sec

ond movement is to be done audibly on the note the string 

player is sustaining. It can and must be reattacked as im
perceptibly as possible to maintain a continuous sound. 

Transposition of pitches from the individual string notes 
will be necessary, so a transposition should be chosen that 
will be comfortable and produce the best quality. The hum

ming stops when the sustained notes change to the moving 

lines.
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