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Foreword

IThis thesis has been undertaken in en attempt to pro?
vide, in a single source, & description of contemporary
clarinet effects characteristic in music literature from
1960 to 1974.

I have chosen the topic for five major reasons. 1) I
have a particular affection for contemporary muslc, espe-
cially of this period in the literature. 2) 1960 marks a
good break-off point for ﬁhe development of new techniquss
for the clarinet, designated by the compossr. 3) I am of
the opinion that few clarinetists are capable of performing
music of this period because of lack of knowledge of the
technicues for the production of special effects reaguired by
the music. 4) I believe that there is a definite omission
in the training of the clarlnet student in these new tech-
nigues because of the lack of aveilablé information on the
subject. 5) To my knowledge, very few peonple have attempted
to list and discuss 1n one source how to produce the specilal
technigues required of some of the musical compositions of
this period, although there have been isolated examples of
particular techniques discussed. For example, Bruno

Bertolozzl's book, New Sounds for Woodwlndéd, dlscusses at

length the production of monophonic and multiphonic sounds.
However, most sources for these technigues are isolated peri-

odical articles or annotations of particular compositions in

1
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which technliques, but not their method of production, are
listed.

Because of the nature and period of the topic very little
bibliographical material exists. I have drawn many insights
from past and current articles extracted primerily from peri-
odicals. Of actual in-depth books exactily corresponding to
this subject, the?e are none. Of theses and dissertations,
there are fewer_thén a handful that can be used, and only
then primerily for their bibliogrephies. The bulk of my data
ies gleaned from my own personal/observations, experiments and
abilities, and from direct intsrviews and correspondence with
those few clarinetistis who are kxnowledgeable in the actual
perfopmance of these aspects. Within the thesis I have docu-
mented, when recessary, the new clarinet techniques used
with selected representative examples from the music litera-
ture in which these technlgues are used. For each techniqus
used, I have explained the acoustics (if applicable) behind
its production, given an actual description of how to produce
its sound, and a short observation on the menner in which
the effect works within the composition.

I have tentatively divided the main contemporary per-
formance effects on the clarinet into eight basic categories:
1) use of flutter tongue, 2) use of sudden shifts in dynamics
and extreme leaps in rzgister, 3) use of three types of glis-
sando -- lip-finger, lip, and finger, 4) use of microtones,

5) use of monophonics and multiphonics, 6) use of mouthpiece-
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reed effects, 7) use of key mechénism sounds, 8) use of
special sound effects through adaptation or addition of cer-
tain devices to the clarinet. These categories are by no
means exhaustive; however, they do represent most of the new
effects on the clarinet from 1960 to 1974. Every day the
many unigue possibilitiss for clarinet sounds are being fur-

ther probed and, as a result, new effects found.
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The use of flutter tongue 1s one of the oldest effects
used on the clarinet. Richard Streuss used flutter tonguing

on the clarinet in Op. 5% Symphonia domestice, composed 1902-

130%. However, not until after 1960 were its possibilities
fully exploited. On the clerinet, flutter tonguing czn be ac-
complished in eany of three ways. The first type, dental flut-
ter tongue, 1is accomplished by prlacing the tip of the tongue
behind the upper teeth or egainst the beginning gum area above
the upper teeth. With a fast brezth stream golng, one quickly
flutters the tongue ss if saying a series of "errll" sounds.
This type is "most useful in soft rasceges and peaesages in
which legato snd minimum distortion of the basic timbre are
required."l The pelate flutter tongue is the second type and
is sccomplished by placing the flattened tip of the tongue
(epproximately one inch) firmly against the front of the pal-
ate. At the same time a very rapid, forceful stream of eir
must be directed betwgen the tongue and relate, an ection which
causes the tongue to vibrate replidly ageinst the paslate, pro-
ducing the charecteristic flutter or buzzing sound. This type
of flutter tongue "is useful meinly in loud passages in which

en actuel distortion of the basic timbre is desireble."2

1Allen Sigel, The Twentieth Century Clerinetist (New York,
1966), pO 49. .

°Ibid.
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The third type is for those performers who are unable to

roll or flutter their tongues because of a coordination or
physical problem. It is celled the "throest flutter tongue"
and 1s esccomplished by relaxing the throat end larynx muscles
eand gargling as a steady stream of alr is forced through the
gargling. Although the flutter result 1s not as &ccurate or
setisfactory 2s the first twd types, 1t will work for those
with tongue coordination problems. £Also, this tyre works
best only in loud passages.

If comrosers were made ewere of the two baslic types of
‘flutter tongue, they could help the performer by indicating
within the scors the words "dental flutter tongue"” or "palate
flutter tongue" or en abbreviated version, such as "Lent. Fl.
T." or "Fsl. F1. T.". The addition of this cGetail would en-
lighten the performer, particularly when there are no specifilc
dynemic markings within the score.

Flutter tonguing within a composition can have a variety
of results. Two of the most common ere to end an idez or
section, or to carry on 2 texturs. In Scott Huston's Life-
Styles for clarinet, cello znd piano (1972), the use of the
high clarinet flutter tongue over the graduelly slowing col
legno battute of the cello part acts zc a sudden halting of
that meesure's textural idez and sets up the strum of the

pianc.
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Ex. 1 Huston, Life-Styles, III Mvt., m. 74-75, p. 18
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On the other hand, in Ellsworth Milburn's Soli III (1971),
glso for clarinet, cello and plano, the use of the flutter
tongue in the clarinet part tends to keep the texture moving,
which works very well because the clarinet is 2lready playing
as fast as possible, and by flutter tonguing the Bb (m. 99)
and the DF to E trill (m. 100) the speed is maintained if
not increased in feeling. In both compgsitions, the timbral
effect is quite different from that of fast repeated notes,
‘which would be a poor substitute for the jolting effect that

the flutter tongue can produce.

Ex. 2 Milburn, Soli III, m. 99-100, p. 5
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IT

The use of sudden shifts in dynamics and extreme leaps
in range are some of the mosﬁ characteristic effects used on
the clarinet. Of all the wind instruments, the clarinet has
the greatest range and flexibility in producing sudden dynam-
ic contrasts. Because the %pstrument overblows a2t the 12th
instead of the octave as do the other woodwinds, 1t can con-
sequently produce more partials and formanﬁs. The result 1is
a8 greater range. Having a single reed and a cylindrigal bore
also alds in the control and comparative ease in producing
any dynamic level.

In producing sudden shifts in dynemics and extreme leaps
in range, iﬁ is importent to note thet the‘embouchure of the
clarinet player cannot move or adjust. It must remain con-
stant at a8ll times. The tendency to bite harder on the mouth-
piece while ascending into the upper registers is to be
avolded, as well as loosening of the embouchure when des-
cending into the lower register. When pleying & particular
compositlion which mekes use of extreme ranges and dynamics,
the proper reed is mendatory. The reed doesn't necessarily
have to be softer (which many clarinetists seem to think),
but 1t does have to have & softer tip than most orchestral
plgyers use. The softér tip gives the flexibility to play in
the extreme upper range without having to bite, and also gives
a purér, clearer sound in the lower register. A reed which

9
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1s generally soft in the hsart area tends to have a2 .buzzy,
thin quality and will not have the flexibillty for pleying
extreme dynamics of fortissimo and pianissimo and will even-
tually "close up" on the mouthpiece.

A& composition which mekes effective use of extreme ranges

and sudden dynamic chenges is Peter Maxwell Davies' Hymnos for

Clarinet and Plano (1967). This work 1s a virtuosic composi-

tion which explores the extremes of technical limitation. The
work is structured in a series of sections which become more
and more complex as the physical characteristics of the cleri-
net are strained to thelr limits. By using the extreme ranges
and dynamics possible on the clarinet (zand sometimes stretch-
ing tbese capabilities), the music is charged with a highly
dramaéic quality. Below is & section of the third movement

of the composition in which the clerinet dynemic level is from

Prp to p throughout the entire movement.

Ex. 3 Davies, Hymnos, III Mvt.
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Within the fourth movement of the same composition the

extreme upper range of the clarinet is exploited. By incor-
porating wide leaps from the middle register to the upper
register, Davies has created a wild and furious gtmosphere.
At a fast tempo the use of the clarinet at a loud dynemic
level in the extreme upper register imparts the wila fesling.
The following excerpt demonstrates éxtreme range.

EX. 3a Devies, Hymnos, IV Mvt.
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In writing for the clarinet in the extreme upper ranges,
it 1s imperstive thet the composer understand the partial
system of the instrument. Any fast lesps or passagework con-
teined in notes of the 5th, 7th end 9th pertial require care
in writing because of the natural tendency of the clarinet to
fall back to either its fundemental or its 3rd partial.

Below is a chart showing ﬁhs division of the clarinet range
into the verious registers, each composed of notes which are
the same partisls.

TX. 4 Clarinet Registers
Fth Parfials . Ith Parfals

' R E T ‘
Fundamental  Pontial Pt 4o o—12 B2 T2
Undor e winbhe H#e-—T= = = = =
A /st Partial ol - i — — |
I b g ’nl/
e pa

e

It ie possible for the clerinet to play above c'''!

o

through & slight embouchure change end different partial
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fingerings. In the highest register of the clarinst (above
¢'''), it is common to have fingerings which produce a dif-
ferent partizl or register. For example, there are three

7th partial fingerings, two 5th partial fingerings, and one
posesible 9th pertial fingering for g'''. Rapid execution
(and avoiding register change therein) often dictetes the
choice of different fingerings. Often their tuning and/or
quality will negate their use at slower templ. Here 1s an
example in which foﬁr different fingerings are used for g'''.

Ex. 5
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Consequently, for some fingerings, their use is suggested for
tuning advantages. For still other fingerings, good response
1s the strong feature. When writing wide leaps into the ex-
treme high reglster of ths clarinet, the composer should be
aware of which partial fingerings speak better and in tune at
a softer level and which partiesl fingerings can be used for
rapid execution where intonation is not important. Likewise,
the performer must understand the partial fingering system to

execute any of the demands made on him. As an example, the
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following chart demonstrates the best pertisl fingerings to

use when playing up to g'''.

Ex. Sa
1 1
I e M r i 1 \ I -
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Very stable.

The effect of sudden shifts in dynamics or extfeme leaps
and renge 1s an excellent way of sétting a2 mood or aimosphere
within & composition. Very rspid pleying in the urper regis-
ter can be extremely dremstic, wherees sudden shifts of
dynemics from fortissimo to piesnissimo cen heve sn instanta-
neous quleting end relaxing effect. DLrama, tension end re-
lexatlion are 211 mood or atmosphere effects which the clari-
net, by playing extremes in dynemics end renge, 1is cépable

of imparting.
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The advent and use of glissando technigque on the clari-
net have trsditionally been assocleted with jezz playing in
the United Stetes; however, contemporary music has exploited
its use 1n verious éompositions. Basicelly, there are three
types of glissandi: the lip-finger combinatlion, the finger
glissendo, end the lip glissando. For the lip-finger glis-
sendo effect, there are two factors which must be treated:
varisble embouchure pressure and the gredual opening or
closing of tone holes. This technioue 1ig difficult for the
orchestral clarinetist to acouire because, through years of
treining end rrecticing, he hss developed & firm embouchure
and a2 precise finger ection, the exact opposites needed to
play this type of glissando. In developing glissendo tech-
nilague the performer should practice in the clerion register
by starting "on 'd" with & very loose embouchure and gradu-
ally slide the fingers off the ringes end at the same time

very gradually incresss the embouchure snd wind pressure-"3

It is 1mportant that the finger coordination in sliding off
the notes from "d" to high "¢" contein no stopping point in
between. "Each successive tone should emerge, 'siren' fash-

ion, from tke preceding note 4 In the clarion register, 1t

31b14d.
41p14.
15
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is important that the composer realize that "d" is approxi-
mately the lowest pitch on which a clarinetist can smoothly
produce the lip-finger glissando withbut getting a gergling
sound. The lip-finger glissando can be used 1n ascending
scale form at practically any cspeed. However, the descending
glissando is impracticable at a slow speed and should be used
only in fairly rapid psssages. /

| The finger glissando 1s charscterized by gredually open-
ing or closing one hole of the clarinet at & time with the
corresponding finger. The result 1s the ability té produce
2 glissando effect within the compass of our conventional
half-step -- whple—step system. The finger glissando can be
used on any note within the entire clarinet range at practi-
cally any dynemic level. The finger glissando is perhaps
the easiest to produce.

The use of glissandi produced by lips alone is limited

to the intervals shown below in each register.

Ex. 6

+9 oy
]

A composition which uses 21l three types of glissandi is

William O. Smith's Veriants for Solo Clarinet (1963). The

following excerpts from the third and fifth movements display

-
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the thres types.
Ex. 6a Lip Glissando, III Mvt., p. 2
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Ex. 6b Lip-finger Glissando, V Mvt., p. 3
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EX. 6¢c Finger Glissando, V Mvt., p. 3
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Of the mahy special effects which the clarinet can pro-
duce, the glissando should be approached with caution. It
1s imperative that the three different types of glissando be
understood by both composer and performer. An overuse of

glissandl becomes quickly tiresome and sounds artificial or
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gimmicky. It should be used sparingly for special moments,
such as a very fast "explosion" of an ascending run which-
involves using meny notes within a short time span. This

use of glissando gives a brilliant effect and is best suited
to the lip-finger glissando. On the other hand, the effect
of causing uncertainty or tonal displacement can be fully ex-
ploited by a slow glissd%do using the finger type. The fin-
ger glissando 1s most effectlive when used slowly from note

to note located sither a whole step or half step distance

apart.
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Microtones are not a Western tradition; they have been
borrowed from the music of the Fast. In Western contemporary
music, hoWever, the eQual tempereament system is enlarged and
stretched by incorporating microtones. The clarinet, because
of its inherent riébness of fingerings, can play any note
within its range and adjust that note to & microtone elther
by the use of additioneal fingers (or omission of certain fin-
gers) or by a slight embouchure change. The notations for

" microtones are quite veried, but some of the most commonly
used symbols are the followingt

T - 1/4 step sharp

b - 1/4 step flat

:m: - 2/4 step sharp

hh - 2/4 step flat

$i - slightly below 1/2 step sharp

b - slightly below 1/2 step flat

i/

An excellent example of the use of microtones can be seen

slightly below natural

in Dorrance Stalvey's PLC-Extract (1968). Here the purpose

1s to emphasize the color change of the three high c-sharps
and the three high d's. The color changes which result in
microtones are accomplished by the addition or omission of
spécific fingerings to raise or lower the pitch to the desired
level.

19
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Ex. 7 Stalvey, PLC-Extract, p. 2
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An example of the use of microtones within a melodic

fremework can be seen in Scott Huston's Life-Styles (1972).

Ex. 8 Huston, Life-Styles, III Mvt., m. 22-24, p. 11
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Here phe fluctuations of a quar@er tone higher or lower create
a very nervous, Jerky feeling, particularly when used wilthin
such a short melodic motive as this.

An actual fingering chart consisting of fingerings for
21l the microtones rossible on the clarinet would be impos=-
sible to create because of the many differences in the per-
former's instrument, embouchure and sense of hearing. In
general, to raise or lower the pitch of a given note, the
bottom finger of the fingering employed should not entirely
cover the hole. Depending upon the size of the microtons
called for in the score, the performer will cover more of the
hole to lower the pitch, thereby causing a smaller microtons,
or open more of the hole to ralse the pitch, consequently

giving a larger microtone. The same principle is used when
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the bottom finger of the fingering employed is a key rather
than a hole; the amount of space opened or closed by the key
will determine the size of the microtons. It 1s important
that the composer realize the technical limitations placed
upon the performer when using microtones and that he use them
mainly in slowsr, more melodic passagés. If the composer
&rites microtones within fast, running passages, these writ-
ten microtones will be impossible to produce technically and
tonally.

For Westerh music, the microtone offers the composer a
greatly expanded sound range instead of equal temperament's
defined twelve tones. For the performer, the use of micro-
tones on the clarinet démands a thorough knowledge of finger-
ings and, above all, a refined sense of hearing to be able to
distinguish between 1/4, 1/2, or 3/4 tones and, if possible,

microtones of other denominations.
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The mouthpiece-reed effect has not been used es exten-
sively as the other effecte which cen be produced on the
clerinet. DBesicelly the sffect ls procuced by plecing the
lower testh clrectly ageinst the reed or by turning the mouth-
plece around so thet the reed 1s touching the front teeth.
This is in direct oprosition to the conventionsl menner of
playing the clerinet, which involves spreeding the lower
lip over the lower teeth and thereby cushioning the reed.
The result of placing the teeth on the reed is en illusion
of pleying hermonics on the clarinet, and is similer to the
gound of very high hezrmonics on the violin. In essencs,
this is the only way possible to pley notes zbove e''''' on
the clerinet. DNeedless to say, it is extremely difficult
for the humen eesr to distinguish the actuel piltch of these
notes. These high-note effects cean be rlayed at zny volums,
but they are more convincing and effective when pleyed with-
In a soft dynamic renge. When pleyed within e loud dynamic
renge, the actual single pitch 1s distorted beyond recog-
nition and the prossibility of prleying a multiphonic sound
becomes great. In producing this effect, the performer 1s
glways aware of two ma jor factors: the proper rlzcement of
the teeth on the reed end the use of the correct amount of
air support. For the bsst resulte both in production and

control, the teeth should be pleced ztouth. three-quarters of
23 |
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the distance down on the vamp of the reed and then only very
lightly touching it. BSecondly, very little air support 1s
needed. If too much air is used, the feed will overblow
causing an unrecognizable multiphonic or the effect of merely
sgueaking on the clarinet. An excellent menner 1in which to
notate the mouthpiece-reed effect is to write into‘the scofe
either "teeth on reed harmonics" or simply "invert mouthpiecs."

The snsuing example 1llustretes these notatlions.

"EX. 9 Scavarda, Matrix for Clarinettist, squares #9, #35
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ry Maintain same fingering through-
out. At culmination of overtone

cluster produce several &(singls
tones of indeterminate pltch and }
duretion which occur naturaslly) o
as fast as possible. i
TOTAL DURATION: 1 full breath. !
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Produce aggregate of harmon-
ics (each followed by short
gilence) in any order. The
drawlng suggests amplitudse
pattern and durations. Repe-
tltions permissible.

TOTAL DURATION: 1 full breath.
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The effect of key mechanism sounds on the clarinet is
quite strange and novel; it can be used either totelly iso-
lated or in accompenying an ectual pitch. For the performer,
this technique conteins no real difficulties since 1t 1is pro-
duced by merely hitting (rather thaq the usual touching) ahy
One or e combination of keys on the,instrument. The actual
aesthetic effect produced 1s guite humorous when used alone.
However, when used accompanying an zctual pitch, tﬁe effect
is more mysterious and percussive. In notating this effect,
the most common means are to write out the words "key click,"
"key rattles," or "key clack." An example of this effect ac-

companying an actual pitch is found in William O. Smith's

Veriants for Solo Clarinet (1963), in which he uses the device
to emphasize & solo percussive effect while sustaining a tone.

¥x. 10 Smith, Veriants, VI Mvt., pe 3
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The use of key sound effects alone can be seen in William

Sydeman's Clarinet Duo (1973). This particular composition

is one of the few which can be labelled "theatrical" because
25
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the performer is to sing and nerrate in particular sections
within the composition. The effect 1s quite humorous, par-
ticularly since this movement of the work calls for switching
to base clarinet, whose key mechanlsms ere much louder and
noisler than the soprano clarinet. Here Sydeman simply
writes "key rattles" for the effect. The performer is left
to his own choice of keys.

Ex. 11 Sydeman, Clarinet Duo, III Mvt., m. 1-3, p. 3
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On the clarinet, the best cholce of keys for volume would
be-the low E key, either left or right hand little finger, or
the low F# key, again either little finger. For meximum ef-

fect all the fingers of both hands (except the two thumbs)
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can be used in & Very rapid downward and upward slapping

motlon on the rings and keys.
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Special s~und e¢ffects through edaptation or addition of
certain devices to the clarinet, or with the use of the
mouthpiece-feed effects, have seldom bsen used. The basic
reason for any adaptation or scddition 1s to extend the rangs
of the instrument or to produce a2 new color or timbre. Carl

Nielsen's Quintet for Oboe, Bassoon, Flute, Clazrinet and

Horn is an excellent example of en extension of the bassoon
renge down to & low A in the last chord of the composition.
Since the renge of the bassoon extends only down to & B flat,
the A ie achisved through the a2ddition of & tube in the bell,
thereby giving greater length to the instrument and, as a
result, the meens for pleying the ldw 4. The clarinet too
cen have 1ts range extended by increacsing 1its length. In

Lonald Mertino's B,a,b,b,it,t (1967), home-made tubes et-

tached tq‘the bell of the clarinet extend the instrument's
range well into the limits of the low register of the bas-
soon. The notztion Mertino uses is a simple written direc-
tion coneisting of the words "in," "out," or "shift" to a
perticular nots. The following exemple 1llustrates the

effect .

28
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Ex. 12 Mertino, B,a,b,b,it,%, p. 1

Clarinet in C
With Extensions
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Another specizl effect cauéed by ean adeptetion of the
clarinet 1is muffling of the sound; it can be eccomplished by
playing with the bell held between the knees or pointing, if
gitting, directly into the cheir. However, the ritch of the
notes produced will be quite flazt. The effect, particularly
when pleyed in the extreme low register (T, F, F#), is a
very veliled, muffled, or foggy sound and is most useful for

conveying this tyve of ztmosphere or mood.
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Monophonics and multiphonics are the most complex effects
both to discuss and to perform. The prereguisites in undér-
standing them are 2 thorough knowledge of the acoustics of the
clarinet and an application of those acoustical principles to
the actual production of these two particular effects. ybere
are two excellent sources which treat monophonic and multi-

phonic effects: Bruno Bértolozzi's book entitled New Sounds

for Woodwind (1967) and an article by Philip Rehfeldt entitled

Multiphonics for Clerinet, which was presented to members at-

tending the 1973 Clerinet Convention in Denver, Colorado.
The ensuing discussion of monophonics and multiphonics, both
from‘anfacoustical and performer's viewpoint, 1is a synthesis
of Bartolozzi's and Rehfeldt's ideas.

The composer is often confronted with the guestion of
whether or not the ciarinet (in general, 211 orchsstral in-
struments) has really reached the limits of its resources.
For over 150 years the clarinet range has been defined as ¢

! really considered comfortable. However,

to c¢"'"'', with g''
only within the last ten years approximetely has there been
an awareness that the clarinet 1s not limited to the defined
limits.

Acoustically the clarinet, beczuse of its cylindrical
bore closed at one end, has the properties of a stopped pipe,
thus qvgrblowing at the 12th, 1.e. the third pertial. Conse-

30
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guently, in the hsrmonic series, the clerinet 1s besically
capable of producing only the odd-numbered pertiazls, although
in the eitreme upper reglster some even-numbered pertlials do
occur. The clerinet, like the other woodwind instruments,
produces its sound by fingerings based upon a mixed system,
corrrising a renge of fundamental tones in the lower register
of the instrument and their verious hermonics from which
higher notes are derived. The upper register of the clarinet
is completed by using vartial tones from the harmonic series
whose wavelengths are the odd integrel fractions of the vari-
ous fundsmentels (1/3, 1/5, 1/7, 1/9). These partial tones
ere harmonlcs 2t the 12th, 17th, 2lst 2nd 23rd, and are used
in this orcer to form the upper registers, é fixed order
which is never eltered. ©Such e system, though excellent for
single souhds of the same timbre, is an obstecle when & psr-
former wants to produce other effects of which the clarinet
ls capable.

It 1s e traditional fect thet the use of & simrple fixed
"order of hermonics in the 'mixed system' of sound production
hes led to the establishment of a single system of fingerings"5
on the clarinet. These fingerings are most suitable for good
intonetion end timbre homogenelty throughout ite reznge. There
are 8 few alternative fingerings which have been devised.

2ut almost 2ll of them have been to facilitete csrtain pes-

Sﬁruno Bertolozzi, llew Sounds for Yoodwind (London, 1967),
DP. 4o
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sages, particulerly in the upper register. Consecuently, a
single fingering system has meade tradltlonel techniques a
closed system excluding any poseibilitles not contributing
to the objéctives of timbric unity 2nd intonastion.

From the outset, the egingle fingering syétem eliminates
meny cilfferent sound vossibilities which ere only now being
Giscovered. On the clasrinet the bulk of these possibilities
lieg in the use of monophonic end multiphonic sounds. Ironi-
cally, theee new sounds sre bssed upon the seme zcousticel
principles as the treditionel fingering systen. The differ-
ence lies in the atility to zpply the trecitional acoustical
fixed system to en expanding humen idesl which no ldnger

'ete.,

designetes sounds as merely "cutting," "hard," "ugly,'
but rether es to how the sound mey be utilized in an orga-
nilzed musical prrocess.

In the distribution of monophonic znd muitiphonic cher-
egcteristices throughout the rsnge of the clerinst, it first
muet be established 2t which point in the renge "the seme
sound can be emitted with tone-colors of distlinctly different

6 This is "the lowest note from which it is possible

quality."
to generate the seme fundementel soundweve with different per-
centages of its verious upper pertiels."7 This begins £t the
acoustical point of the renge in which the seme sound cen be

pleyed with different fingerings. On the clerinet this note

6Ibid., p. 8.

TIpi4a.
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is smell a. Below this note it ies impossible to pley sounds
with more then one fingering. However, gbove the smell g
there are many glternetive fingerings for the sezme note.
Using the basic acousticel princliple, it 1s possible for the
clarinet to emit from two to six sounds; in other words, ths
clarinet can generzte simulteaneously & number of frequencles
of vibration 2nd, consecuently, cen form chordal combinatlons
from even the lowest fundementel. Virtuslly the entire rangs
of the clzrinet is now avalleble for the dual capecity of
pleying monosphonic or multiphonic sounds.

Monophonic sounds on the clarinet are the emission of a
given sound and the poseible differentiations of timbre for
that seme sound. Thie is echieved through an scousticel un-
derstanding of the natural hazrmonics and the ertificial her-
monics. Besicelly, the natural harmonics are derived from
the "fundementals" which ere determined by the ciarinet's
stopped cylindricel bore. Only the odd-numbered pertials ere
produced. The artificiel harmonics are derived from the num-
Ber of sounds produced from the same pitch (thes apperent
fundemental) but obtzined by differenﬁ fingerings. The fol-
lowing example shows the same note (open G#) with fingerings
used to produce eight different timbres of that note and a
physicel description of the respective colors which they

produce .
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From this theory it 1s possible to sece that the clarinet
"no longer comprises only real fundementels and thelr natural
harmonics, but 2lso apparent fundamentals and their relative
ertificisl harmonics, unified in the intonation of the natu-

rel scale."8

It is important to reelize thet zppearent fun-
dementels exist beceuse of the extrgmely slight out-of-tune
reel fundamentels in the neatural scele. A resl fundementel
which is even slightly out-of-tune (es 1little 2s 1/16th of a
tone) gives the possitilities of other fundamentals around
i1t. These other fundementels, which are actuslly out-of-tune
real fundementels, are called apparent fundamentals. Because
of the existing epperent fundement2ls, when the clarinet

plays a 1l2th 2bove those fundazmentels, the resulte are ertifi-
clal hermonics in which the higher the rengs, the more numer-

ous the ertificiesl hermonics. Consequently, the clerinet has

the possiblility of producing the seme pitch with different

timbres and the ability to produce the verious ertificiel

8
Ibid., p. 13.
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The results are

called monophonic sounds end ere rroduced through the use of
specisl fingerings.

The example below shows 21l of the fun-

demental fingerings of the clerinet followed by a few se-

lected examples of notes using artificiel harmonics.

Ex. l13a Bartolozzi, p. 16
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Tx. 1%b Bertolozzi, pp. 18-19
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The artificiel hermonics are obtained by 2z slight modiflcetion
of embouchure, lip end air pressure. From these exemples, "1t
is evident thet the rossibility of obtzining different groups
of harmonics from the same epperent fundementel leads to &

full exploitetion of many combinestisns of ertificial har-
9

monics."
In 2addition to monophonics, the clerinet‘can rlay multi-
phonics. Beslcelly, multiphonlcs are the generation, et the
seme time, of 2 number of frequency vibrations in the single
gir column. Whet this meens 1s thet the clarinet not only
cen produce a lergse veriety of chorde, but 2leo can gb from
a single sound to a group of sounds emltted together or vice

versa. In producing any tyre of multiphonics on the clarinet,

9Ibid., p. 19.
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the slight modifications of embouchure, 1lip pressure, and air
pressure are determining factors. vUnfortUnétely, esch per-
former possesses different abilities in this regard. A4s =
result, 1t is impossible to state precisely how much éhould
be done with the 1lip, embouchure and air support. Herein
1ies the performer's difficulty in producing multiphonics,
perticularly many found in the Bartolozzl book. The acousti-
cal fingsrings are the constent factors but the modifications
of embouchﬁre, lip pressure and zir pressure are verlable
factors. Unfortunately, these factors very consliderably with
different performers. DMultiphonics playable by Bartolozzi's
colleagues could be quite impossible to duplicate by another
performer. It is a challenge to the performer to be sensi-
tive and flexible enough with the three variable factors to
produce multiphonic sounds. r

Below 1s & chartlo

consisting of fingerings wlth which
Philip Rehfeldt, prominent clarinetist 2t the University of
Reélands, Californie, believes most clarinetists will be able
to produce multiphonic sounds without much difficulty. The
author has tested the fingerings pesrsonally end concurs with
Mr. Rehfeldt entirely.

EX . 14 Rehfeldt, Kultiphonic Fingsrings

Omost prominent pitch (@)berely zudible i{fmicrotone lower

®lccs prominent piteh ;tz\microtone higher %definite beats

lOPhilip Rehfeldt, Multiphonics for Clarinet (Lenver Clari-
net Convention, July, 1973), D. 1.
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The multiphonic possibilities on the clarinet can be
broken down into three cztegoriest <4the linking of monophonic
and multiphonic sounds, homogeneous chords; gnd chords con-
slsting of sounds of different timbre.

The flrst category 1s produced when single sounds are
Pleyed and then "joined to groups of notes in the form of
chords (and vice versa) without interrupting the flow of

sound and without changing the fingering."ll The linking

llBartolozzi, p. 36.
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process 1s made possible through the applicatlon of the three
verlasble factors to all the fingerings used for single sounds,
and are either fundesmentals or appsrent fundamentals. The
following example demonstrates one applicatlion of this tech-
niqgue. |

Ex. 15 Bzrtolozzi, p. 37
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Homogeneous chords mey contain up to six sounds. The
distinguishing characteristic is that all the sounds are ap~
proximately the same timbre and volume as compared to chords
containiﬁg sounds of different timbre. Homogensous chords
‘can also be sounded directly without any single note prepara-
tion s in the linking of monophonic and multiphonic sounds.
The following gilves a few Tingerings used to produce the ac-
compeny ing sounds.

Ex. 15a Bartolozzi, p. 40
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Homogeneous chords, based oﬁ multiphonic fingerings, can
be made to produce up to three different chords through three
different positions of the reed in the embouchure. The first
is normal resd position, the second with more reed than nor-
mal, and the last towards the tip of the reed. The chords
can be played separately or linked together by merely chang-
ing the reed position in the embouchure and reducing or in-
creasing the air pressure. The following contalns a few
examples of these fechniQues. |

Ex. 15b Bartolozzi, p. 41
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The third clessification of multiphonics 1s that which
includes chords containing sounds of different timbres. These
types of multiphonics differ from homogeneous chords in that
they contain sounds of such strongly contrasting color that
they may be easily distinguished from homogeneous chords,
whose sounds may sometimes be relatively dull and at other
times gulte bright but usually never totally clearly dis-
csrnible . Multiphonics containing sounds of different tone
color are produced by sounding simultaneously two notes which

are very close together, along with thelr relative harmonics.
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These two notes or sosunds cen be "two fundementals, & fun-
dementel end a harmonic, or two harmonics."l2 The exampls
below conteins some of these possibilities.

FX. 15¢ Bartolozzi, p. 43
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A thorough understanding of the gcoustics of the clarinet
is reguisite to gaining the ablillity to produce monophonic end
multiphonic sounds. However, efter the technical knowledge
hes been mastered, the sensitivity and flexibility of the per-
former in regard to embouchure, 1lip pressure end eir rressure
are the final deciding factors for fhe production of mono-
phonic end multiphonic sounds on the clarinet.

&n excellent example incorporating monophonic snd multi-
phonic sounds is Bruno Zertolozzi's Collage (1967), for solo
clarinet. In this short composition, REertolozzil gilves the
actuel fingerings end pitchee that 2re to be reelized. The

mooé which 1s gensreted 1s one of mysteriousness end unearth-

121pia., p. 42.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



42

liness. Below is a short fragment of the piecs.

Ex. 16 Bartolozzi, College, p. 73 of New Music for Wood-
wind
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Another picce using multiphonies is Scott Huston's Life-
Styles (1972). Here he uses the symbol Bto denote 2z multi-
phonic. The effect 1s quite humorous becazuse it serves to
stQp the frentic clasrinet septuplet texture. (The sound of
thls very fast multiphonic gives the impression of extreme
sarcasm.) The performer hes the liberty t» use sny multi-
phonic he wishes. But 2t the extremely fset tempo, it must
be one thet spesks instenteaneously. Below is 2 short excerpt

of this effect.
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Ex. 17 Huston, Life-Styles, IV Mvt., m. 95-96, p. 21
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Monophonics snd multiphonics, comperzd to the other

seven effects previously discussed, contein the greetest
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possibilities for new sounds, verlety of texture, and atmo-
spheric effect. How:zver, ectual production of these effects
2lso demsnds the greetest control znd skill of the performer.
Although this thesis hee dealt with eight specific per-
forrance effects on the clarinet in music literature from
1960 to 1974, there ere others which have been used, such s
blowing zir (without the mouthpiece snd reed) through the
instrument or humming through the instrumsnt while fingering
it. Without doubt, there will be other effects invented in

the future to further the possibilities of the clerinet.
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