THE WRITINGS CF THS ADVOCATES OF MULTIFLE DIVISION

—_—

The sdvocates of multiple division share only the
view thut the pregent tuniag system is or soon will be in-
adegquate. 4is the ressons for their holding this wiew wary,
a0 do the rezedies which they propose. Hexy of those
weose only interesst in & mew sysatexz is evolutional have
proposad to build systems of sultiple division in which
the 12=-tone scsle re=pins unchanged; it is merely sub-
divided. is 18 the basis for so-called guarter=tone
music. Others have proposed temperazents based on a more
perfect fifth than is aveilable in the present equal-
tecpared aystez., Cthers still heve proposed tezperaments
btesed on less perfect fifths but more perfect thirds,
resszbling the seantons syste=s of the past. 4 few have
contesplated the idea of Lezperazects that =ake no attexpt
to duplicate the fifth or the third. S5till others have
despaired of mesting their acoustic demands bty a perforz-
able egual tezperament &nd have proposed unegual systezs.

The following chepters are arrafged according to
the categorles outliped above. 1%-toge texperazent is re-
served for the and of this section in order that it may bes
examined in greater detail. Chepters are devoted to the

garly writers on 19=tone tezperament and to each of its

three leading sodern éxponests, Kormerup, ariel, and YTasser.
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CEAPTER &
MULTIFLE DIVISION BASED CN 12-TCNE TEMPEIAMENT

The oumber of musicisns who heve worksd with quarter-
tones in thelr compositions is already large. The line
extends from the first decede of this ceatury (and possibly

1 and tneludes representatives from

earlier) to the pressat,
zary countriss. The ready availability of ipstrumsnts
tezpared to 12 tones per octave hes probably contributed
far more than any mcoustical theoriea (mlthough they exist)
or bistorical precedent (although one is said to exist) to
the practical fesct of 24-tone equal tezperazent. By taking
two instrusents attuned to 12-tone te=perament and setting
them 50 cents apact, Z25=tooe tesperazent Ils obtained. Two
pisnos, 80 tuned, hove provided the guartser-tonista with
& atandard medium. Four piamncs, B0 tuned, have providad a
GUATteT=tOon8 'ﬂr:h.ltrl-'z

At least three of the quarter—tone cozposers bave
published their theoretical views at some length. The

etrlisast of these was the Gerzan willi Méllendorff, whose

lnupnnt aciknowledzes Richard H, Stein as having been
the first to compose with quarter-toces inm 1906, Op. cit.,
P. 115, This is probably earlier than the first gquarter-
tone works of Ezba, Eans Bartk, or Jarg Megzer who, togeathar,
Gre credited by hovarro with origloaticg Z2e«-tocoe Ctempera-
Benc. OCps ¢lt-., p. 250, More likely correct is José Asuar's
Eszerticc tEAT Stein was the first to publish gquacter-tone
zusle (2 pleces for Cello and Flano, 15&6]. There waa ug-
doubtedly earlier experimentation.

2
syschoezredsiy calls his work, Alcsl Farlaig
Zaratbustra, & symphony for an orchestra ol four [lanos.
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pacphlet, Musik oit Vierteltdnen, appesred im 1917. A&
decade later ilols Haba, probebly the best known of the
cozposers whose primary output hss invelved multiple
division, publisked his Seus Harcooielehre. The Neue
Hurzonielebhre was gelected by CGustay Heese for inclusieon

in bis list of the 80 most important treatises of all time
about musile not availoble in Engl'.lh..3 In 1933 Ivan
Wyschpoegradsky, & gquarter-tone cozposer whose works were to
redeive & [uir messure of locml success some yeara later,
publisked s Hsnuel d'Hsrmonie & guarts de Tom.

Wéllendor{f, HEoba snd Wyschnegredsky share a cozmon
interest in the proble= of bridsin: the chasa between 12=
and Zu-tonme =music, but the attitude of each of the thres
zen is quite diffesrent froa those of the others towvard this,
a8 it is towerd the goals of guarter-tones gusic 1o gensral.

M8llendorff's chief concern throughout his pamphlet,

Puglk mit Viertelt8nen, 8see38 to be the defense of guarter-

tone zusic azainst charges that it is too radical. He is

by present standards an out-and-out conservative. He ia

for retaisins the traditional scales and modes, with the

use of guarter-tone intervals for occasional enrichment

of sopority but pri=srily for the enlargement of the possl=
bBilities for modulation. He divides his Z4=-tone systez into

two distinct l2=-tone syste=s pltched a quarter-tone spart.

5&-:::. Fourscore Clessics of Music Literaturs, 1957.
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A large porticn of this paophlet is devoted to simple
zodulationel fermulae for moving from s given key in one 12-
tone 8Ystem to esach of the 12 possible keys iz the othsr
system. Eesldes showing the formulas &8 musical exasples
be cites three gensral rules for such modulations,which he
claims slways to follow in his own practice:
l. In passicz betweern two keys which bel to
opposing le-tcne systezms, use only fasiliar
chords, each cosplete in s siogle 1Z2-toos
aystes.
2. Bince such a procedure prevents the use of a
¢ozmon toze in passice fxoz ooe csystea toO the
other, follow the traditiocoal rule thet 1o the
absepce of & common tone there oust be contrary
motions
2. ZEBach individual voice cust zove by & sipgle
guartes-tone over the break between the two
gyste=s rather then by & larger ioterval.
Holleodorf{ devotes a Eajor portion of his pasphlet
to the refutstion of those arguments which he considers to
be those most [requently reised againsat guarter-tones susic.
These arguzents rexind ws that 1o 1917 the =main curreat of
thke 20th century was still far from dictating or deteraining
the aesthetic center &f gravity. Mooy of the argusents
against guarter-tone music in this sectlon appear to be
recarkably sizilar to the arzguzents sgaicst mein-streas 20th
ceantury cusic in gemeral, argu=ents loag sizce l-'bl.ndi-ml'd.
First Féllendorff{ cites the cbjection that zusic with

guarter-tones will make pecple even more nervous than they

slready ere ("dls Memschen noch nervéser gemacht werden als
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sie jetzt mchon oind"‘). He devotes considersble space to
decyicg the contention. The second objection which bhe cites
is that quarter-tone music will destroy the tezpered syastem.
Tbis obwious inaccuraey be deals with su=zsarlily, as he does
with the equally fallacious third objecticn, that because
of the avallability of quarter-tozes all of the pressnt
literature will have to be re-cozposed (umkozponisrt). The
fourtk argupent which N8lleadorff disposes of is that the
intreduction of guarter-tones slgnifies a retrogression to
the primitive, even barbaric, condition of a lower cultursl
level. A fifth and final negative argument is cited, the
only coe azong the five thet is s:ill heard today. Thias
argusent is that the gJuarter-tooe would be much too small
an interval to perzit two ceighboring tormss to be properly
distinguished froz oze another,

The objections which MOllerdorff cites are far sore
of interest today than kis routine greplies, which might .
ejuslly well have been written in defense of Le Sacre du
Prigtezps. Indeed, &s will emerge in the study of Haba
and Busoni, the sarly development of intersst in multipls
civislon seems aesthetically to hoave been regarded as a
legitimate wing of zusicel zodercisa. If this be trus, the
in0t was probebly uotied just after the end of wWorld War I

whieo a oew 20th century =usical elite caze to power and

‘Et ﬂo. Ps 50,
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defined liaits of acceptability within which the sultiple=
divislon advocates could pever theresfter pecetrate.
M8llendorff's pacphlet is, as the foregoing might
sucgest, dated. Its arguments agpear palve todsy and its
zusizal goals quite modest. CI soze interest ims
Hellendorff's cwn harcopium (which he offers for sale,
citing proudly its Deutsches Esichcpatent) with a keybeard

desizn which inexplicably calls for 36 ratker than 24 keys
to the octave.

Alols Haba is undoubtedly the zost world-renowned of
the copposers regularly employing multiple division. He is
probably also the =ost agredsively sati-traditicnal of the
zultiple-division cozposers in nis attituds towapd the music
ef the past and the co=poser's duty to tum away frono 11:.5'

Most of the Neue Barzonielehre cocsists of & gizple catalogue

of possible scamles and sonorities in each of several systems
of equal tecperasent. It is in keepizs with the philosephy
which Hoba outlices in kis extesded iztroducticn that this
iz so. FHe explains that it would be wrong to single out
progressions to deczonstrate to the student, becauss the
stuient must learn sbove all to c¢reste his own progressions:

progressions which heve nzver teez used bqfurlua Habn also

5Entl‘l attitude co=biced with 2is renown may hove
contributed to the public izace of the sdvocate of multiple
division as ap extrezs redical.

E:ia-uq Harmonielshre, p. 1ll2.
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denies the existence of any suck thipg as inherent harmonic
tendency. Aoy such tendezcy, be asserts, exists only ino the
creator's mind.’

The impression of Eaba &3 & kind of musical anarchist
is reinforced by a reading of Hebta's own wiew of the history
L theory. Franz Siuhersey 18 lavizhly praised by Haba for
his doctrine that any triad say be used at any tize on any

degree of any kind of ::llq.a Earl Stecker is cited with
respect for having extended this same principle to tetrads,
and Vitezslay Novak ls cocmended for bawing brought peatads
acd bexads into the saze progiscuity of relationshis;. To
all of this Huba addas bis owp extention: acy cc=bhiaation
of two or more tones can be ucted in conjunmctien with any
other cozbinntion of tomes regardless of the ayatezs to
waich each set might hllﬂﬂﬁ-g

The Jeus Eorzcnielehre begios witk a thorough

catalogue of possible sceles aod soporities lo treditionpal
l12-tore tezperacent. Then follows & sectioo on 24-tone
tezperazent and & secticn of ¥o-tone texperasant. FPinally,
68 & crowning systa=z, be offers 72-tone tezperezenmt which,
ezong other things, combiges all of the possibllities of

sach of the other 3 systems ipn the book, He does not make

7144, . p. 129, .

Thid., p. viili. Haba calls Skuberaiy's the first
truly orIzZIZal theory since Eazesu.

-]

0

id., p. vi.
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eny atteszpt to show the peculiar secoustic ndvlntlgnl of 72-

tcoe temperasent, which are woarth rating (pes below, pace 1£2),

He is unconcerned about reforss in notatiopmal procedures, ard

uses eleven different kinds of sharp signs to Jrovide for every

posaible tone between the whole—tomes in 72-tome temperazent.
Haba's comporiticns have bean perforned in many

places, often with considerable success.© His works include

pieces for many different cedia and ineluds at losat ooe

opera, Die Mutter, which eppesrs to have bssn produced with

considerable excitement in Mumich in the latas 1920's. The
orchestration calls for the cozplete body of quarter-tons

iastruzents availeble to Haba. 4 regulear though dizicished

string section iz supplezented by 2 gquarter-tone ﬂlltlﬂ!tl,ll
£ guarterstona tmpets.lz < slide trombones, a quarter-tome
plepo, & quarter=tone berzonius, &nd 2 harps tuned a quarter-
tdne apart. The plano, clsrimets gnd truzpets were specially
built for the occullun.lj

Haba sppears to hove regarded 24-tone tezperasent as

8 begls for notation and a startinog point for his system

107p44a., p. 206,

11 a ’
According to Sigmund Elein suartar-Tone Data, in
the Pro=-Musica u::tc:l: af Me=eh 142;, P= £&, QUATter-tons
clarigets were first built for Sichkard H. Stein.

121¢curdi=5 te Ibdid., s quarter-tons truspet was
cullt 1z the 19th centliry in Olessa. The sddition of a |
fcurth valve connecting witk & s-moct Fipe-extention is all {
“Lat is needed to convert s truspet to quarter-tons use, |
2lbsit with rather inexsct intosation. |

15thn. Meins Vierteltonoper [ie Mutter, inbruch,

Monateschrift f¥r Fodorce Fosik.
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rether than as & rizid ayste=m of intonaticz to be adhered
to at all tizses. In the introductory potes to his Music
for Usaccezpanied Vieolin, opus 96, Haba stotes that he con-
celves the quarter-tone as represecting approximately esvan
subdivisions of the sealtonmes ss they are pormelly played
en the violin, This mesns, acknowledges thi. that the
chromatic and distenic semitones are different in size,
and the player is instructed to bear this io mind in esti-
gnting the propar intonation of the q'um:-'I:nl:l"--'l;nl:ml-l.J',II In
the lotroductory motes to the companion work, Fantasy for
Solo Vielin, Hoba also stresses the necessity for "Plasticity
of intopaticn.*

Pokker interprets Heta's flaxible view of the intoza-
tion of J4-tozs tesperasent ic zesn that Haba is more
interested in aicrotoces in gemeral than in the specific
iystez of =lcrotozes he esploys. It is Fokker's opinion
that with the opportunity to use and hear 3l-tore instru-
Zents Eaba would have accepted that sr:tla.15 This may
wall be wishful thinking on Porker's pert. Haba through
bis life's work Leceme quite habituated to thinking along
the lizes of the 24-tone system, which he recognized to be
8 dual, conditiocally related unit (as opposed to the 12-

tone systes wilck he calls an acousticslly related un:l.r.}.16

i v‘:?E;tQ;h:un;=ue peour ¥Viclom Seul, p. 5, Fhantaisie
ESur Vi ..";.-3-

lsﬂml" E‘ Az38.ss P 152,

lﬁﬂthl, Fhantalsie pour Viclon Seul, P« 5.
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Ivan Wyschnezradsky beloncs to a youngser generation
than Haba and some of his writings show the smoderating in-
fluence of the peo-classical revival which temporarily halted
the contempt for the practices of the past which influenced
Habe 80 atrongly. kuﬁnncgr-digr'l writings show two con-
tradictory strains, the cne exulting in the overthrow of
traditional barszonic coocepts in the vein of Haba, the other
highly conciliatory and rational in its atteapt to link the
0ld and ths pew. His quartsr=tocs music, to juldge from itas
crl.th:s,l? would appear to reflect both strains, sometimes
highly rezinjscent of Wagoer and Seriabin, sometimes extreme=
ly dissonsnt and anti-topal. Periodically Wyschoegradaky
returcs to a concept which be calls pansenerity, & concept
which has as i1ts basic prezice the destruction of consonance
and disscnance as polsr forces. ® However, in his other,
more waluable works, Wyschoegradsky seess almost to be &
differsnt author.

Of all Wyschoegradsiy's writings, the one which sheds
the most valuable light on bis musical practices is probably
his Menuel d'harzmonie :ﬁ_ guarts de too, publisked in 1933.

It is a moderate work, in some respects reminiscent of

1?:".5. lopression is confirzed by the opinions of
both tke “pros”™ Suthxni soris d¢ Echloexzer, and the "sntia®
such as léonid Ssbtanéev (Musical Tises, June 1, 1929, p. 503).

lﬂaytchnugrndstr. mzrtertonal Music, Its Possibil-
ities and Crcanic Sources, 0 Fuslcal querterly, 3 27 4
especially pps 50 &nd 3l.
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Kollecdorff. \uyschaoegradsky begins, as did Féllendorfr,
by dividiog kis 24 tones into tws &roupa of 12. Coe group
ke cells the old scale, the other, the oewv scals. Ee then
considers interval scsenclature at some lecgth, preserving
the neaes of the intervals of the 12-tone systea as thay
stsnd snd adding the following mew pazes:

Seconds, Thirds, Sixths, ard Sevenths

DEUtre..cccvuuarns. between zajor apd minor

Flus que majeure....k=-tons larzer than msjor

Lolng JuUe ZineUure...k-tone s=aller than =lnor
SUSEUSSENtERuevs s li=tone larzer than augzented
Bous=dinioufe.... .. -tone scaller than dizinished.

Perfect Intervals

B8JeuUre.........b=toce larger than perfect
BiGOUr®wssssssss=tone szaller than perfect.

sitiopal Accidentsl Sigas

ralse by N=tone lower bty j-tone M
raise by 3/4-topefit lower by 3/4 tone bh
Wext, Wyschoegradsky cerefully conslders the cozponent

parts of the Zi-tope eystem., Eight intervals form cosplete
d4~tone elrcles. This is exactly twice the number of in=
tervuls which fors cosplete li-tome circles in the 12=tone
E¥stea. In the 24-tone systenm these intervals arae 1724,
/2%, 7/24, 11/i4, und their respective iaversions. In

fddition, four intervals forz B-tone circles within the

Systez, These are 3/24, /24, and their inversions.
Wrschnegradeky iaplies that the field for sodulation 1is
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greatly enriched by the awailsbility of these additional
long cyeles.

The sbove serving to introduce the properties of the
systex, wyschnegradsky begins the first of bis two major
units: quarter=tonss as accidentals, altered chords, and
the basis for modulation withip a eore traditional harmonie
context. It is this section whieh bears acme resemblance
to MBllendorfr. Wyachnegradsiy, howaver, hes codified his
idess far more carefully, ani has certsin teated and favored
Frogressions te offer to the reader.

Por =usic fundazentally in the "old" l2=tone scale,
ooo-harmonic orsamesnts froz the "new™ 8cale should be no
Eore than 3/4 tons resoved fro= their re:qlutinnl.lg
Zxzaple &5 shows seversl of =yschnezredsiy's favorite

sizultarecus orsazects Tesolvins over pedal-tones,

Exmsple 25: Lunrtar-tacs Croszents by Wyschoegradsky

Lrl o e :'J % .~
Vi L Faske ErWD  fnw n  En-yE
Febly L4 Cekeg Lo CFfic

="y ‘:
c L]
Wyschnegradsky is conscious of the enharzonic

sctiguities izhecent in scme of his roezeata. Vertically,

the upper tooes of these scaorities Te treditiocnal chords,

Lnanuel d'Earzonte X Juarts de Tom, p. 6.
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=ajor, sizor, etc., strongly susgesting spellings consistent
with their sound, Horizoatelly, throuzh thsir resolution
in contrary motion, these groups of oraaczents appear to
reguire &o altogether different spelling. The situation
is, of course, not ucprecedented, existinz in such tradi-
tiongl functlons ss the gugzented sixth chords which sound
like dominant sevenths. ) “
Next, Wyschoegradsky exozines chord alterations by
quarter-topes. He shows all (eleven) fores of an altered

tried wherein one third is ellowed to rezsin either major

cr pinor and not altered. The so=-called npeutral tried,

whlch consists of en egually bisected perfect fifth, he

considers doubly altered since peither third iz left un-
changed.

Asong his preferences im chords apd sceles,
wWrschnegradsky lists the “Neapolitan™ with root raised a
quarter=tons, and the sc-called Gypay scales with its two
augmented seconds decreased thoough the raising of thelr
lower mezbers by & guarser=tomne. In the sany chords and
scales, an izplied underlyinz pricelple seeas to be present.
wonere traditional l&=-tonme preactice adzitted two sonorities
whose only difference lay in the =zodificsticn by & seaitone
af ope the pitches, the use of the guarter-toce betweesn

these two pltches 15 scceptable practice.

This priociple is carried over fnto tetrads.
wyscknegradsky is fomd of sltering the fifths of seventh
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chords by & quarter=tooe, plecing thex between the dizinisghed
end perfect cltlgﬁtiil-zﬂ

Kext, Wyschregradsky turns to modulation. 4s an in-
roduction to his treatzent of modulstion between "o0ld™ and
*new® tonics, Wyschnegradsky shows verious key sigoatures

for *cew® mejor end minor scalea. E ' =major has the follow-

ing signatuce: @_}Eﬁﬁ 2

Wyschnegradsky's modulating procedurs is rather like
Hollendorff's in that bhe recomzends the avoidence of any
zction in any voice by larze intervels between two tones in
opposite systeas. AL the ;nm-nt of zodulaticn, only the
single move to the neighboring guarter-tone iz recozmended.
He epdorses sequentisl forzulse involving jusrter-tones as
&n excellent ceaps of achieving such zodulation. He adda
the recomuendaticn that as the acdulstion approsches, the
juarter-tooe barrier be softened by the use of ornasents
frem the "new®" scale. The use of seventh chords and non=-
haroonic tones &t the polnt of crossinog is also sugseated.

Tke second part of the Manuel 4'Harzonie E‘,u-ptl da

Zon deals with "srtificial gquarter-tone scales.®” While
pointins out thet such scales need mot use the octeve as
their bssic unit, Wyschoegradsky chooses to restrict himselfl
to those which do. Froceeding &3 d4id the Greesks,

Ethid., Ps 12-
y aI'hid., P 13,

F
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wWyschosgradsky builds his scales fros identical disjunct
tetrachords. He persits bhis tetrachords to cover 9/24,
10/28, or 11/24. Por a detailed exasple of what be com-
siders to be & particularly successful quarter-tone scale,
Wyschoezradaky singles out the sczle he calls the meutral
mode, C, D, Ek, 7, G, &k, Bk, ¢.22 Uis can be seen, the
prineiple of this scales is that ell degrees which have
different tones in major and minor are represented by the
querter-tones lying between them. The key signature for
this scale 1:#"*" -

Kext, Wyschnegradsky deterzines the most closely
related trensposition of the seme mode. He snelyzes kis
scale in teras of the ictervals of which it is =ade, pro-
ducing & table of all consecutive degrees, all alternsatas
degrees, aod every interval created by esch third degree.
The table reveals 6 instances of the neutral third, 5 of
the perfect fourth, 4 of the peutral second, 3 of the major
sacopd, 2 of the major fourth, and 1 of the minor thind,
By tbis method Wyschoegradaky conecludes thet the circle of
neutral thirde is the primery boeis for sodulation when
using the nsutrol scale, Just ss the perfect fourth is the
basis for the sizplest =zodulation in the =zojor or minopr
zodes. Io the course of modulating by peutral thirds, the
sodification of the key sigoature is rather interesting.

Ais steted above, the key signsture for C oeutral contains

22114d., p. 18,
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3 & 's. The =05t closely related key is 2§ meutral. The
scale of Eh neutral s 24, 7 %, G, 4R, B4, C, d, eh.
oM 's bave been added or recoved, but rather a F has Mt

bean added. Continulcs upward, the next neutral kay is G,
wtose scale includes the P ¥ and modifies the signature of
the precedins key by czittin- the 44. Thus im procesding
upward from key to key arcund the circle of nesutral thirds,

the sigrmatures slternately add # *s and omit £ ‘s.
Wyachnegradsky cext considers scales possessing more
han 7 tones. Farticular favor is sccorded & thirteen=-tone
scale iovolving two disjunct heptachords (separated by a
sealtone), each of which consists of five seuitones and a
quarter-tone. The basic interval for =zcdulation is the

major fourth (the imtesval by which the two heptuchords of

the scale ars separated), 11/28, which, 1.1.h the npeutral
third, results in a cozplete 24=key cycle. Ino bis "syaphony,"
dinsi Farlait Zaratbustra, Wyschnegradsiy utilizes this 13-

tons scale extensively. Co the occasicn of one of ite per-
forzances, (livier Hessaiesn peyed speclal tribute to this
scale ia kis :.'1"_£§

A contrasting artificial acale mentioned by
Wysehbegradsky 18 the mlmost esgul-digtant peatatonic scale.

“ysechnegradaky incorsectly lists the intervels as two whole

E}Efﬁﬁiiiﬂ iz La Nonde Musical, read as a reprint
with date and page usi;aciiled.
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2% e totsl falls

topes and three intervals of 5/3 taopes.
a quarter-tone short of an octave. Fresusably the scele is
schleved by a singles whole-torne s=d four ipvervals of 5/&
tone «

Wyschnegredsky next turcs to what bhe czlls the frees
use of quarter=tooes. Coe such use i3 in "expresasive
unison.” In &an expressive unlson, two tones are sounded
sizulteneously which are separsted by 4 guartar-tooes. A4
similar procedure is =zentioned for an “expressive octave.®
That Wyschoegradsky thought well of this device is con-

firped by tihe score of Alnsi Fasleit Zarathustrs whare

A=
—_——

trepoli involviog two or more sizultaneous "expressive
unisops® occur guite rmquutlr.éa In lizht of the {rejuent
uge of 2ajor sevenths and minor cinths in recent susic of
12 torces per octave,; it is interesticg to speculate on
whetber those intervals are alsc used or intecded as "ex-
Fressive octaves.” If m0, the s=sller deviation of the
juarter-tone may be a superior meacs to an effect desired
by many conposers besldes Wyschoezradsky.

Wyschasgredsky sndorzsz serallel sooorities iovelv-

10#

g

cozposites of guarter-tone relationships,snd these also

figure promicently in Lipsi Ferleit Zarsthustrs. Parallel

nsutral thirds mnd parsallel lsrge sacozds (5/28), coften in

**gp. cites pe 19,
251:;:1 Ferlalt Zarsthustrs, publ. by L°Clseaun Lyrs.
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ruther long chains, appear witk great frequescy in the
Bcore. Wyschoegradsiky shows seversl exszples of polytonality

presenting sizultanecusly a aajor key usizg "old” tooes, a

Biopor key using "cew" tooes, and & peautral key using both.
Ee sleo offacs *xazples of what he calls polystonality con-

sisting of 12-tone patteros functioning azainst one-another.°® I
Finally, be shows some exanples of widely spaced sonoritiss

e

in wtich all 24 tones appear.

His main text completed, the author devotes an
appendix to consideration of the Acousticsl basis for
querter-tone cusic. He begine by statirg thet the 1lth
partial is the Yest basis for the Eyste=, & atatezent born
out by the close eguivelezce betweer 11:8 (551.3 cents) and
11724 (550.0 ceats). If ke nad swepred here he would be on
firzs graund.z? Eowever, be turns to otker possible acousti-
cal sources. Regardins C ss the generatins tone, be decidas
to consider Eib ss the 7th pertial, F Fas the 1llth partial,
A b us the 13th partiel,and the scale from Bhto EFas
every partial from the 29th to the 4lat. Bb he attributes
to the 37th partial while other tones still rezain without
portials of their own. Freauzsably they wre derived from

transpositions of the series alresdy shown,

EE.E'R; EE--. Pe 224

E?It azould be poted that the perticular preferance
of Lotk Wyschoegradsiky and Messaiez for *he juarter=tooe
scele whose besic ioterval is 11/2a Jibes with the excellent
acoustical besis for this intervsl.
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The sbove explanaticn is hardly satisfactory. The
7th partial is more then 18 cects rezoved from ihb; that
tois Geems éxcesdive 18 ecphasized by the fact that 25
cants is the limit of possible error ie the guarter-tooe
scale. Most of the higher partiale are approximasted far

zore closely, but it is difficult to take sericusly any
ergusents that there can be & genulne acoustical basis in
pertials as high as 41 and 57.

In & later utlcli,aﬂ Wyschoegredsky attaspts to
trace the sources of guarter-tone zuslec to the Greek en-
barzopic tetrachord and to the =usiec of the Lrabs, Es is
carsful to differontifte current practice froa that of the
anzients who used guorter=-tones only as &4 zeans of alterins
fundamentel seven=tone scales. He claliss that quarter-tones
can perzeate the sound ideal of clessical =usic through
tecdency tooes. When Dy is about to resolve to E,
Wyschanegradsky prefers the use of DAY, To use only o few
guerter-tones, however, is to coz=it an affront to the
sense of style, He recomzends the achievezent of eguilil-
Yrium througk the use ¢f spproxizately the saze number of
tonas from each l2-tone systes. This equilibrium is, in
fect, encoureged by the perforcing medium of two (or four)
plsoos, sioce the egualization of tke lzportance of the

rolag of the verious performers serves to establiebh  the

28 b -
La Musijue 8 guarts de ten et sa reslisation
praticue ._Il_n“ﬁu"i".‘:usicale y can. 1937, Pp. €6-33.
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desired tozel equilibriuam.
Vyschoegradaky's cozpositions have hed a zodest

mesgure of Bucceds, with perbaps the most favorable critical
reaction following a concert ino Erussels in 1947, Of the
meny laudatory reviews of that performance, probsbly ths

most levieh preise come from Louls Verschraager ,who re-
zerked®® that Apsi Perlelt Zarethustre offered a "prodigious
revelation of a nevw musicsl domsin.” The dissonances ha
cocesidered hardly severe for an ear eccustozed to Stravinsky
and Schinberg.

Tie greantest fermant of activity by composmars of
guarter-tone zusic took plece in the 1520's end early 30's.
Azmoag its practitioners in Russis were Arthur Lourle,who,
as &n eerly commissar of music, geve oultiple-=division
composers & strong but shoert-lived bocat, and Georgl
Riesky-Korsakoff, son of the zore fezocus Rizsky-Eorsakoff.
In Czechoslovakia, bteasidens Hata, Fr. Wiesmeyer compoped
quarter-tone works, &s did a whole galaxy of composers ina
Ger=zany. Jorg Mager wes, e=zong them, perhaps ths most
important for his ploneering work at instrument ¢¢'nltru=-
tion. Accordiog to Elela, in 1925, be wes at work trying
to bulld an instrument capable of playlng musiec written for

24 ra =
Cits Nouvells, Erussels, 18 Peb., 1947, Thas
WOk Wes Eaa perforsed 1':;. Paris cnlﬁwuh-r 10, 1985, at

which time one of the four pilanists was Flerres Bouler.
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any tuning.’o The quarter-tonists were represented 1o
Italy by Silvestro Bagliomi, iz Speiz by Dozmingues de
Burruets azd Facack Ha=cs, acd in Pranoce by Marisa Serisbin
and Yvette Grimaud, is addition to Wyschoegradsky, an
izmport from Bussia. Latin Azerica was represented above
ell by Julifin Carille of Mexico, who made & quasi-religious
crusade over his campaign for multiple division which he
labeled 'El Sonido Trece' (the 13th aound}.jl

In the United States, Hans Barth end Mildred Cooper

were szong the leading exjpoments of guarter-tome susic, but
it should be mentiocned that Charles Ives was continuslly
interested in =ilecrotones, and essayed a few works with
Quarter-tones. He wrote & sbort article in Pro Fusica
suarterly in which he seys, "The sssimilation of guarter-
tones with what we have now icto soze reasonable and

satisfsctory basic plas will ba, it seeas to ze, along

30, -

KElein, Sisaund, ,uarter-Tone Duts, Fro Musical
wuarterly, Mareh 19:5. 1The nemes Listed on this page are
Taken elther from thls erticle or from isusr, Jooe, Le los
Picrotones ¥ su Aplicacion cozo Sistemss Tezperados, nevista
Fuslichal ohi elihy LEL=NOVs 1557, Ds 50s LOVErAl LOSen Are
elso teken from Hullenbach-Greller, Lotte, Die Historischen
Grundlacen der Vierieltlfne, archiv fér.Nusikwisueoscholt,
Sept, 1927, Pe 575. Iize tellembsch-Greller attributes the
first querter-tcoe cotpositions ia the 1%9th cemtury to
Josepk Fetzval, beginning in 18821

51':1 are about to see the ec:nzelishnunt of the
grestest transcendence that kas takes place sinoce before
the tize of Christ; ... thes psycholegical trsnsforsation
jroduced by Christisn doctrize was surely £o greater than
the for=idable revolution which 'The 13th Sound' will pro=-
duce iz the art of tomes.” --- El Sonide 13, Feb, .192a,

Pe 6.
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hirmonic lioes with the zelodic cosing &9 & kind of

erllateral . . . iz a sense opFesite to the way our pra=

seat eystes hus developad. w32

Ives predicts that it will take geberations or even
cemturies tefore guarter-toces are absorbed into the
izstioct of the icner-ear, but that it is still worthwhile
tc atte=;t to use thes. Ee feals that chords with four
disticet tooes are better than triads, and that penteds are
best of all, on the grounds that one member of a quartar-
tome trisd will sound out-of-tune but a fourth tome can
SoCrect the impression. Ee cites the ability of quarter-
tCues to "relieve the =onotony of litersl repetition® and
to zake & rhythoic costribution to structurs is this WAY.
He motes a jroblea which bas concerned sdvocates of othar
ax tiple divisions (see supplesent, page 393, below),
pazely, that 1t is difficult to distincuish inversions of
quizter-tone scoorities. He blazes his own “r.}; but the
prblea Eay well lie in the sounds themselves.

The general interest in multiple divislon and in
quizter-tone conposition seems to heve declimed sines tha

eacly 1930's. Nevertheleas, thers rezains an uninown number

5211-;. Charles, Joce querter-Zorce Ispressions, Pro
Must ca qusrterly, March IGZS, 5. cos  Le0010 —sbanser takes
Jusz tIe opposite view,olnt, edvisicz querter=tons COSpOaErs
to Zozzentrate on melody, if pecessa~y to the total exclusion
of marzony. [fusical Tizes, Juzme 1, 1329, p. 504.

P02. git., p. 33.
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of cozposers who conticue, in otscurity, to compose guarter-
tone zusic, gecerslly for two plancs. Cne such man is
Fordecal Saadberg of Hew Tork. Eis =usical ¢redectials,
wbich include s doctorate froa Serlzn,i“ are probably better
than those of =zany well-known cozposers, but hs bas chosen
to azass & huge body of quarter-tone works in alzost total
anonymity.

There is & saall literature of published guarter=
tone music, and A substantial literature of unpubliihud
quarter=tone susiec in =enuseript, More detailed studies
of this branch aof Eultlp%l division would well prove fruit-
ful at this tize, before zuch of the unpublished zusic be-

comes incresasingly ucavailable for research.

TEF BASIS FCH <4-TONE TEFERAMENT

There has been much severe criticisa of the parti-
culsr choice of 24 tones to the octave froz the advocates
of other schools of =ultiple division, whether polemie,
45 when coming from Ar1¢1,35 or clogely resscned and

moderate, &8 when coaing from Nowsrro o or Hnn:wch;n.j?

i“!nvhludge of his very existence, B8 woll as the

brief blographicsl dets imcluded , wars learssd guite by
chsoce in & discuceicn of other mstiers with fritz Euttnoer.

55#1‘1. ﬂ- ﬁi‘- = 135'

5ﬁﬁnttrr¢, op. cit., pp. 153-4,

j?Elndtahiz. Aiustisches aus Fussland, Gedezkboek
Sscgebodes man Ir. D. F. Scheurleer, p. led,
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the criticiss teads te follow one geseral line. decording
to these and cuny other writers, the basic mistake of the
advocates of Zd-tone tespera=zest is that they use l2-tone
tezperazent as their starting point . . . as their image of
& perfect system. But 12-toce tesperazent is itself s cozm-
prozise and possesses serious weaknesses which are endured
for the sake of simplicity. Wwoet, it is asked, does Z4-tone
tesperament eadd to l2-tone tespersment im return for the
extensive loss in slaplicity? Unquesticnably, 24=tonas
tezperasent offers & cood approxizmation of the Lllth partial.
Partch and Novarro, amcng others, conmcede this. But to what
avell 1s & good 1lth partisl when the 5th acd 7th are lecke
ing?

I Bave already discussed Wysckoegradscy's claim that
<4=tone temperazent improves upon the 7th partial offered
by ld-tone tecperament. In terms of percent of possible
error, the 7th partial of Zé-tone tezperasent ls worse than
the poerly spproximated 7tk partial of li-tone temperazent.
A8 for the 5th partiel, a moderately weak ;..aulxt in l2=tone
temparazent, It is, of course, unizproved Ly wubdivisionm
inte quarter-toned. But, wheress the ercor of 174 cents
repregents only £7 percent of ihe possible error io 12-toze
tecperament, the figure Decozes a far leza tolerable Sa
percent is J4-tone teaperaczent. £ is quice understandable

that the leading proponents of Z3-tone tesperazeat wrotes

favorably of abolishing all coccepts of counscnatce as such,
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To the obvious truth &dvenced by proponents of
quarter=tones that all of the advantages of 12-tomas
Cecperazeat are retained in 25—tope tezperazent, the
opFonents losist that this is neot ecough. As the pusber
of tozes in a tuning or tesperazent is increased, imply
the critica, one is entitled to incressing accuracy in the
Gpproxization of the intervels which form the scoustical
basls for the musical system.

Tt is this altogether reasonable doctrine,that takes
the fector of performance and listening difficulty inte
account, which recderz zo conplex the matter of choosing
8 moa8t sulteble cultiple division., Were it oot for the
reasonsbieaess of this srgusent, all intonatioa problecs
could be solved by tekinz & basic upit 80 s=all that the
devistion of all desired intervels would be =inute. In
60C-tone tesperacent no interval can be incerrect by more
than a ceot.

If the advocates of 24-tope tezperamént are somewhat
8t & loss in the debate over &z acousticsl basis, they do
bave serveral atrong historienl pPrecedents to draw upon.

There is, to begin with, the Gresk enhsrecnie eitad by

Wyschnegradsky. Barbour cites Eircher'a Nusussis Usiversalis,
page 2CB, ss evidence that iristoxenos Las lomg bteen looked

upon as & precursor of ZS=tone :q=p1rhnnnt.}a Kost of

5ETunLn5 8nd Texzperazent, p. 117.
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Ftole=y's enheroonic tuninzs do mot divide the sezitons '
ezually, bowever, and the Greek echerszonpic cma be used to
Justify other multiple divisions as well as Z4-tone tezpera-—

=est. EHowever, another tuning of the tetracherd, listed by (

Ptolesy and baged op "orpnanental™ divisicn I%:I%’I%‘% '

mizht ba regarded as precedent spacifically for 24—tone

tezperament, largely because of the prominence of 11 in

the ratios. Zrik Zggen, after citing the prevalences of

this tetrachord Lo ouch extant folk-zusic, pointa to the
ratlos imvelving 1l end concludes that guarter-tones are
theroty estoablished eas rivals to whole- and half-tons |
39

The primary defsnse for 24-tone tezperament rests

systezs.

neither oo scoustical nor on historical arguzents, howevar, |
but rather on evolutionsl grounds, wherein 1Z2-tones tempera= ‘
zent is sccepted as & fixed gquantity and the next susical

systez ia postulated as developing directly out of it.

There is expediency iovolved in such s view, eand thia is

socewhat confirmed by evidence of a non-concern for exact=-

pags in intonstion whick has been attributed to the chief

advocates of Z4-tone temperszent, Fokker, ln citing Haba

as regerding Ssi-tone tezperazert ats & loose approximation,

approves. Fritz Kuttoer, citinpg Wyschnegradsky's plano

tunisg as & hephazazd affeir freguently iovolving errors

ﬁgsgsen. Skala=3tudler.
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&5 great as 20 l:uu::n.,“'-I

considers such inaccuracy to be a

Foor reflection on quarter—-tone mEusic. J
But if expediency is the reeson for the choice of

24-tone tezperazent, this is not necessarily to be coo=

deaned. Zxpediency has been a fector in the develcpment of

musical syste=s in the past--certainly io the developaent
ef our own l2-tone aystem. Ferbsps the most Justifiable
charge which can be brought agalnst the ploneers im 26=
tone squal division Lo sioply that they have been in-
sufficiently critical of the past snd the present.

MORE THAN 24 TOHES

Cther writers and ¢omposers hLave sought to sube=
divide lZ-tone tezperacent iote still fioer units. Among
these are Buscni, who sdvocated ZE-tope texperasent but
is oot Jnmown to have cozposed lm this system; Esarbieri, who
has cozposed music in 48-toms tezperazent which is nmot, .
kowever, cenerally available; Novarro, who has advocated a
music which, in effect, uses EQ=-tone tempermsent, although
actually esployicz oaly scm=e of the tones; and Carillo,
who has coczposed zusic supposedly in O6-tone tezperament

(a "Preluiio a Sristobal Colom,” which bas been published’t

“qunviraatinn with ¥r, Euttner. These estimates
ara said to represent actual measusecents, and oy owm ex=
periepce with urusual tunings would lesd =e to concur that
such errors are possible.

#1lpgblished by the New Music Soclety, 1934.
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end recorded).

Busonl presents bis progosal for %E-tone equal
tecperament in his short book, Sketeh of a lew Esthetic of
Musie. PFusoni's approach iz eptirely evolutioczal. Nature's
gradations of pitech me infinite, he msserts, sod it ia
therefore iocuzbent upon the present generaticn of musicians
to move & little pearer to in:inltudi.ua To this end,
Busonl suggests that besides two-fold division of the whole=-
tooe, three=fold division =izhkt be used. While other
writers have started with this assusption and sdvocated 17=-
or l19-tone tempsrazent, Buscnl makes it clesr that he is
referring to exact divisions of the tone as 1t now exists.
Because of his basic propossl,; cc=aeatators have erronecusly
ascribed the advocacy of 1E-tone equal tezperazent to
Busoni. He leaves little room for doubt about his imten-
tions, however. He acimowledges thet & systezm of third-
tooes without sesitooes would represent & net loss as
Against the present tuning system, owing to tha dissppesar-
ance of the parfect fiftk apd the mipor third. He there=
fore proposes to keep both, by creating two systeas of
third=-tones, esch separcted from the other by a sezitone
{or three systezs of sezitomes, each separated ty s third-
tone)s This is 3&-tone tecperasent. FBusconl would make no

use, for the present, of the szallest unic, ths sixth-tons,

%25cetch of & Hew Zsthetic of Music, pp. 30-31.

Jl
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as such. However, he stetes his belief that the sixth-tooe
will eventuslly become intagrated into musicsl speech .ho.‘i

It is fascipeting to speculate on what Busoni's
views on multiple division would be if be were alive today.
Would he have turned toward 17= or 19=tone tezperazents
which may well schieve hias lizited objectives more satis=-
fectorily than 36-tone tezperamezt? It is guite possible
that the advent of the dodecsphonic school would hawve
eatisfied Busoni's aesthetlc wishes within 12-tons tempera-
ment. He quotes Nietsche approevingly: "I could imagine a
pusic whose rarest chara should conaist in its coxplets
divorce froz the Good and the Bad." This divoree Rus been
schieved without the intercession of multiple divislon of
the occtave.

Barbleri's 55-tone tezperazent 18 passed over for
lack of svailable zaterials to discuss. lovarro's implied
&C=-tone temperssent will be discussed in Chapter & under
the hending 15-tone tezperament.

72=teone teuperacent is a aystem selected by both
Eabm and Noverro for special atteoction. Haba selects it
much as Busoni selects 3o-tone tezperament, &s a means. of
fusing two sizpler systems. Whers Busoni uses 36-tone
tezperament to fuse 12- and l8-tome teaperazents ioto a
sinogle aystez, Eaba does the saze with 72-tone tesperaszent,

combiping 12, 18, 23, =nd 26-tone temperazsnts. The

rvid., pp. 31-2.
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guiding priceiple is that all of these nuzmbers are foctors

of 72. Esbs revels in the veatness of the resources of 72=-
toce tecperazent. Indeed, the cozbioations are so nuserous
that his ideal of completely different harzonie progressions
for esch cooposer cight beve & chence &t realization.
Novarro, who coarefully exs=ines the =merits of every
possaible equal temperacent by checkicg the correspondence
of intervals within each systez to s=all-ousber retios, hss i
a grost deal to say for 72-tope teéemperament. Indeed, it
is for more than just another sultiple of 12. imonz the
intervels lovarro copnsiders adequately repressnted in 72- 'l
tone tegperazent ere the follewing, plus their inversicns.
2l:20 es 5/72 &6:7 ng 14,78 ©:4 ag 23/92
16:15 an 7/72 7:6 us 16772 9:7 us 26/72
10: 9 as 11772 ©:5 a8 19/72 7:5 as 35/72
G9: & as 12/72 4:3 as 30/72 |
Flessed with the correspondence of the ratics based
op prise pusbers 7 or ssaller, lLoverro &lso sssigns values
within the tezperament to iatervals ipvolving the 1llth, 13th, '|
and (in one cose the) 17th partials.
11:9 as 21772 11:7 am 4&5/72 13:7 as &4/72
1319 o 35/72 1iie os G3/7a Mt 07
Except for 16:15, and the ratica lavolvyipg the

puzter 1%, where the discrepansies are sczewhat larger, all

“Hn'rnr:u, ops Sit., Pe 155;
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of the intervals clted by Novarro are represeated within &

gests by 72-tone temperament, and most of thexz are reslized
far sore clozely than that. 72-tome tezperament is one of

those favored by the algorithe=ic process of Vigge BErun (for
which ses Chapter 13).

i brief anslysis of the scila=degree numbers co
Sevarro's chart is revealing. Tbke nuszber of units in the
intervals 8:7, 7:6, 9:7, 11:7, and 13:7 is always a zultiple
of two, informing us that the 7th partial iz as faithfully
reprecented in (72 + 2 =) 3&-tooe texzperazent es in 72-tone
tesperasent (oo advartage about whick Buscrl says nothing,
although Purteh comments upon the acceuraey of the Fth
partial in the 3&=tone systez). The intervals whose ratics
invaolve the number 11, 11:9, 11:8, 11:7, and 11:6, are all
represantad by scale degrees which are zultiples of 5. This
shows that the intervals involviog the llth partial are aa
wall represected by (F2 + 3 =) Sh=tone tecperacent as by Y-
tone tecperaszent. It will be recalled how excellent the
" representation of the llth partial is in 24-tcne tesperaszent.

A sizilar perusal of the simple intervals involving
the parfect fifth (8:5 apnd 9:8) shows thst the scale degrees
are sultiples of 6. This indicates that the fifths of 72-
tone temperament are still the fifths of (72 « 6 =) l2=tone
tezpersmeat, a fact which aoeed mot be discoursging, since

the fifth is well represented in the sizpler systez. It

Should be goted that where the error of the fifth in 12-tone
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tezporament is less than 4 percent of the possible arror,

it ia nearly 24 percent in 72-tone tezpersment. This acount
io still moderate, however, by the standards of the thirda
in 12-tone tecperament.

The advantsses which mccrue froam the combining of 12-,
£l=-, and 365-tone tezperazents are suzsarized above. But 72-
tone tesperasent hag en i=portant scoustical advantage
which nooe of the other systess coosidered no far has.

This copcerns the represeptationm of the 5th partial. It
will be coted om Kovarro®s chart (above, page 163) that

for the intervals 21:20, 16:15, 1019, 6:5, and 5:4, the
nuzbers of the scale degrees are all prime. This indicates
tket the (moderately) close approxization of the 5th partial
aveilable in 72-tone teuperzrent ig mot availeble iz any of
the slzpler systems based on factors of 72.

In ordar to appreciasate cozpletely the acoustical
position of 7i=-tone tezperssent, it ie sdvisable to con-
glder an sdditive princigle 1n.uh: creatico of compound
tegperanents out of sizpler tezperaments. This principle
is izplied by m puzber of authors and applied by others,
even when oot stated directly., Wwhen an egual temperacent
contalas "a plus b™ topes to the cetave, where "a® and "b*
do pot contain common factors, then the tezperament will
represect a welzhted mean between the charecteristics of the

egual tezperazeat possessing "a" tones sod the egual tesgpera-

=ent possessing "b" tones. The tezparament "a® or "b"




166

containing the larger ousber of tones will have the greater
ipfluence, in proporticn to its greater size, co the
charscteristics of the te=perezent containing “a plus b"
tones.

This principle is to be observed in the sslection,
by such tieorists as Yasser and Korperup, of a Fibooacel
series of "good" tecperaments. In obtelining 31 by the
addition of 12 and 19, it is izplicit that 5l-tcne tempera-
zezxt will represent a4 zesn between the features of l&=- and
18=-tone temperucents, somewvhat welghted {E rqur of the |
charscteristics of 19-. The fllt-;z}thl'tlf} éz;:-} ef 1lG=- .
tone teszpesazent and the very slightly flat fifths of 12-
tome tempernzent coctine to produce s fifth flat by K comema.
The large =major thirds of 12- and the amsll major thinde of
1S9-tone tezperazent cozbine to produce &n alzost perfect
major third in 3l=-tone tecperscent (356.1 cents).

with this in =ind, it is revealing to oote that 72-
tone tesperzment, =ore then a simple product of 1l2-tone
texperazent in six-fold subdivisieon, is also & zest between
two highly regerded egqual tezperazents of opposite
ehurscteristics, 4l- and 4l-tope tecperaments (whose finm
gualities will be discusged at lergth in Chapter 5). 3=
rone te=perezent poscesses excellent representations of the
Stk and 7tk partials, wbiles Sl-tone tesperament is especially
poted for its excellezt 3rd end 11tk partials. 72-tons

tezperazent also represeats s departure from 53-tone

b
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tempearazent, considered ilesl by =zary gusie theorists, in
the directiss of 1S-tcoe tezperazent, itself widely regarded
with favor.

Although probably cnmreslistie for practical purposes
because of the cumberscze nuster of toLes required, 72-toce
texperament is an excellest theoretical entity, worth
besring io =ind g & Fossible meeting place betwesn thoge
wWho would base zultiple division on 12=tone tesperament
and those who would look for other tezperampents with
Superior scoustical properties.

& cozceivable dissdventege of 72-tcne tezperament,
83 with all tezperczense izvoiving sizple multiples of 12,
is thet the cycle of fiftzs does £ot exbrace the extire
Systea, Whether this cozstitutes s distipet llability or
Eot would depend om the expectations of the cusician eaploy-
ing the syste=z. However, it stould be noted that some
Tusiclians Bave postulated that the fifth should be & eyelie
interval in aay 8ysten, erd Eosanguet eliminates aystecs
based on zultiples of 12 froem his conslderation for that
renson. By bowanguet's definitisn of regular systecs (see
Lelow, chepter 5, page:/f ) peithas 24-, 3&6-, nor 72-tone
tozperazent is applicable,

The “6-fold division of the octave reczains to all
intects and purposes unexzlored. Julian Carilleo, in hia

Freludio a Crictobal Coldh, clains to have written “the

first cozzeosition in the world™ in 16th tones. The 9=

ol

|
|
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division desls conly with the umorthodox coteticn. Im
sctuality the cusic is alacst entirely limited in complexity
to quarter-tcoes, witkh a few brief passszes on one instru-
ment in eightbeof a tome. The work is fer sepranmc (vocal-
izing), flute, wioclin, harp, guarter-toce fretted gultar,
Bnd cctevina, s stringed instrument whiek 1s always played
pizzicato snd which; alone among the instrusents;is brieflly
agsicoed elighths of a tons.

Above the ficure €6 no further subdivision of 12-tone

temperament has been proposed.




