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CELAPTER 2
HISTORICAL FRECEDENTS PR MULTIFLE DIVISICH

"Greek cusic of the best period . . . was & thing
of besuty unsurpessed &nd unatteined in any subsequent
1ga.'1 COpinions of this Jdnd lead their holders to peak
out ways of resstablishing the bDeauties of bygooe sras. Ths
alleged besuty may be of the susic of mpelent Greece, of
the Fensissezce, of the Baroque, or of & noo-wWestern culture.
In gensral the pattern of the argusents is ths saze. The
clder systes gave way tr mewer systezs nct owlng to any
inferiority of its intervols or somoritles. Quite ths
contrary, the older system gave way to newver, CoArser
Eysteas because the older system wes not flexible snough
to satisfy the expanding dezand for hartopiec sod modula=-
ticosl rescurces. Thus, the arguzeat continues, a better
intocpational system wes loet tecmusa cusiclans of an
girlier gpoch were incapesbtle of adding the oumber of extra
tones to the octave which =ight bave bees necessary to pre=
Serve the adventages of their irtomsticnsl eyste=s while
exparnd ing bar-opic resources. Todsy, however, with our
vestly increased technlcal rescurces, it would be posaible
%o recreate the besuties of earlier intonstional aystems
Without smerifieclsng the present modulaticcal pessibilities
demanded by musieians. By this line of resscning, multiple

—

loerrett, op. cit., p. 7.




divislon becozes & potential tlme-machine, bringing back
toe lost intooatiopal subtleties of the past to be enjoyed
with or without the full scphistication of the present.
Chief among the systems of the pest that recent advocates
of multiple division have sipngled cut to imitate have been
the harmoniase of the ancient Greeks, the Just intomation of
the Henmissance, and the oeantone systecs of the late

Repaissance and the Baroque.

TEE GREEXS

Musical theory today, in studrying the theory of the
Greeks, sesms to be interested [rimerily io the Greater=
Ferfect Systez and the petwork of sodes which theorists of
the Christian epoch tried unsuccessfully to imitste. A3
for as intonation is comceraed, the Greek msthe=stician and
theorist Frthagoras is recognized for his aystexz of tuning
by perfect [ifths, & practice still widely sdhered to today.
Fythagorean intonation is, as Fartch polnta out, & very
direct ancestor of lZ=-tone equal teaperament, & temperazent
in whieh the fifths are neerly pure at the experse of the
¢ther szall-puszber in:nrualn.z But while large numbers of
theorists have concerned thezselves with the distonic modes
and with Pythasorean intonation in Greek pusic, & smaller

Eroup has conce-ned itself with a much thoraler area in

—

Zparteh, op. eit., p. 280.
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Greek cusical theory: the genera, enharzonic szd chromatie
a8 well as diatonic; and the tuning systezs snumerated by
Ptoleny as part of the Greek practice.

The neatness of Pythegoremn systematization is
wotkered wher applied to the chroastie genous,and Pythagorsan
tuning breaks down completely when an attéempt 1s made to
apply it to the enhormonie genus, In standerd explanations
the chrun!tiu tetrachord 1s disgnosed &s “sezitone, semf-
tone, lt.qultbnt.‘i But in Pythegorean tuning the size of
the "sezitone™ 18 not precisely half the size of the tons;
it is sz=sller. It is with the second secitone that the
difficulties of the Fythagoresn systes coczence. If both
sezitones are %0 cents (the recognized size of the
Pythagorenn aesitone) then the remainlng imterval io the
tetrachord must bte 316 cents, the interval subtended by no
less then 9 fifths. This is far less ecomozical than the
distonic tetrachord which requires but 5 fiftha. The
fgven-tona diatonic scale ig produced from a saries of
iix coptiguous fifths, The seven—-tone chromatic ecale
requires twelve fifths and is not a self-contalced Gom=
Fleted systen wben produced by fifths, as is the diatonie
fcale,

—

}:n order to confors to the patters established else-
Wisre in thias poper, I a= couctiog [ros the bottom up and
Gope that this will not cause tooc cuch confusicn in this
Chapter since, with the music of the Greeks, it is more
Customary to count from the top down.

-~



The Fythagorean's probless are cozpounded when hae

tries to explain the enharconic genus ss based on [ifths
slone.® The standerd explenation of the enharacnic geous
is "guarter-tone, guerter—tone, di-tone.® How lerge is
tha guarter-tons to be? Jlssuaing, for a begioning, that
the large interval is to be the uwsusl size of tha
Fythagorean third, amch of the guarter-tones would ba 45
¢ceats. This interval, however, does not exist within ths
Pythegorean series, althouzh a falr approximation is
offered by the double~comz=a (about 47 cents) subtended by
24 fifths. An sppreximsation is, however, against the pre-
¢lse spirlt of the Fythagoreans. If the large interval
i& to be the size of the third produced when 8 fifths are
deducted froz= 5 cctaves, 384 cents, then each quarter-tona
must be 57 cents in slze. This interval is also not pre=
duced within the Pythagorean system. Therefors the en=-
baroonic genus cannot consist of ejual quarter-tones pro=
duced by the Pythagorean process.

Evidence secexs to suggest that two radically com-
filzting views on musical intonation existed side by side
for gquite gpome time; the one wae Pythagorean and excluded

81l cepera other than the diatonie; the other wis based on

#Flﬂ.‘ltt stateas, "The probles which the Pythagoreans
rl:—lid to solve was how to divide a zajor cezitcne relodic=-
11y and harsonicaliy:" He adds, "The correct solutiom
£ilveds us an "open mesame’ back to the world of getulne and

beautiful Greek music.” op. cit., p. 1l.
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varicus cosbinstions of smell-puxber ratios and included
all three genera as well ss hybrids of thcu.5 Besides
Pythagoras, Aristoxenos of Tarent is considered by many as
a disciple of sicplification, slthough some of his writings
| ind those of his diseiples leave his position somewhat
azbiguous. Aristoxencs is known for suggesting the possi-
bility of l2-tone temSperasent, which makes him possibly its
first advocate. He is also supposedly koown for his dia-
tribes sgalnet the harmopiste, who advocated zusic based
op szall-pumber ratioca; this is one of our ways of learning
that the harmonists did exist, and that they did bhave some
!nfluanﬂ.a

F The barmonists #ee= to have Bad & sartyT in Tisseus,
whose devotion to the snbarponiec genus and to szall-pumbar
ratics was sufficient to have induced him to defy the
populsce of his cozaunity so that he was tl.nil]ud.?
Estieleen Schlesinzer hos attecpted to reconstruct his

scale. The mertyred Timaeus standa =g a kind of culture-

bers to those who feel cut off by the simplifications of
li-tone tepperazent cuch a3 Tizeeus was cut off by the

Fythegoreans.

5}2;:"_‘10!:. Schlesinger, a =major susicoloeclicts who
devoted muck of her work to a study of Greek Eusic, holds
E2is view, &5 do sany exposcents of =zultiple diviaslon.

Esnhlaain;er and Perrett exphasize the apparent
bntipathy between Arlatoxencs and the barsonlsts.

?Elnkuldr}'. Ctto, The Harsonic Sefse, MH.T.N.l.
Froceedinzs, 1527, e o b e
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Fositive evidezce of 2 considerabls izpact by the

proponezts of szall-pusber ratios exists ino the writinogs of
a muaber of theorists and historisns, asong them Archytus
of Tareat, Didymus, Plutarch, and Ptolamy, whose catalogus
of tunisss bBss recelved wide circulation through its
publicaticz im Barbour's Tunings sand Tezperament. Ftolemy
lived several centurles after the crest of Greek civiliza=
tion and after the supposed decline of the non-diatonie
geaera. For this resson bis catalogues are sometimes dis-
counted as zere speculation bamed om the reading of what
even in kis day was anclent theory. Neverthsless, as
réliable a= suthority as the lats Ctto Gozbosl takes the
view that Ptolexy's figures were based on mctual prl:tlti.a
Fraobably the strongest avidence of the use of small=
number iztervals in Greek music comes from surviving instru-
ments. I= ber major work, The Greek Aulos, Schlesinger
represents Becsuressnots of many such instruzsents as proving
conclusively thet the wind instruments of anclent Gresce
were attcoed to szall pusber ratiocs. Gombosi also indi-
Cites guite & nuzber of scales based on septizmal intervals.
Adlezz with guestions of the sxtenslveness of the use
#nd irzfivence of szsll-gusber ratios and the non-diatonic

genera, there is the question of thelir artistic quality as

B}cz‘:ali, Otto, Tons-ten und Stizsunsen der Antiken

Musik, 1633, o, 103. *Fan dac? Blcht vercesses dass sie
RITET woa Frolecaios geprfze worden 8ind, scndern aus der
Fraxis stassen.®
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opposed to that of the music of the Pythagoreazs. Ferrett
suggests that "Perhars . . - Fytuagoras sxd Aristoxenos
betwesn thes were the death of Dusic as an l.rt.‘IEI He
sdnits that the coctrary view--that they helped clarify
and ezroble the art--is more prevaleat. Nevertheless, no
less an suthority thsm Jevaert, perhaps the first of the
great wodern musicologiats to heve eoncentrated his atten=

iops om Greek =usiec, reports favorsbly cn the enherponic.
He states quite ¢=;=:ti:p11: that the best sources cob=-
sidered the enharzcniz to be the gerus per excellence, the
goat distinguished, the best crdered, and the zost |:u:t.1°
It is opinions suckh as thuis that ioterest many proponsnta
of zultiple division.

The l6th and 1l7th ceaturies produced a ouaber of
theorists who sought to reproduce the geners of the Greeks
throuzk sultiple division on an experizmental basis. GSoms
of thege theorists hawe, in turn, had a profound icfluence
on contemporary advocetes of multiple division. Vicentino,
one of the first builders of a sultiple-divislon instruzent,
ig sald to have sttesyted in theory & reccaclliation of

Greek ideas with leik century ;ractice.ll Glovarni Zatiists

gP'I':'.I‘Ett.| EE! ﬁ!. Pl 9-

1DGevna:t, Trazcols Aug., Elstolre et Théorie de La
Susicue de L'A=ti &y 1875, P= c%ma "Te Juzezeat guo
125 IT@CE pOCTEnt 5ur L& Zenre echarzcal ue a de quol noum
surprendrs duventaze. 3Selon les gcrivains les plus coz-
titents ‘c'est le Zerre par excellecce, le plus distingué
le zieux ordoncé, le plus exsct."' "

llcitqd ip Sarbour, Tunlss and Tezperscent, p. 117,
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Dond in the 17th century built as elaborate organ with three
keyboards, each tumed to a different mode. Ry a combication
of tones frcm the different keyboards the genera wers also
ahtu.uhh-u Ferratt ascribes the origin of the enharsmonic
geous to Just such a combination of diastonic modes, although
bes proceeds quite differently froa Doni. Where Dond
peparates the “tonica® of his modes by major thirds,
Ferrett separates the: by the interval 21:20, derived from
the interval 7:5 (a fifth lower) which Ferrett considers

an sxceptionally fine consonsnce. Ferrett, like Doni,
constructs his zodes in Just intonation, and a curious
feature in the interval comstruction is that he chooses,
like Doni, to use different modem. In Ferrett's scheze the
modes ere symzetrically cozplemsntary, the one being the
inversion of the other.

Leopnherd Euler was another 17th century thsorist
deeply interested in the Greek genera. Euler's ideas bave
been influential amopg &n izportant group of 20th ceatury
theorists interested in multiple division. He reduced the
various Greek sceles to mathematical forzulse involving
coebinations of thinds snd fifths snd sometisss sevenths.

It is this systecatic attempt to ¢odify the practice of
the Greeks which Fokker seizes upon as the basls for his
3l-tons system. “Euler bss given us our scale,” asserts

Fokker on several occasions, Accerding to Earbour, Suler

Eniﬂf‘ P-.- 111;
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wis also coe of the first to suzgest &n instrument based on
tiers seperated in pitch bty a comeza.

Euler's greatest influerce on advocates of sultiple
division derives froz his method of comstructing {or
postulating the recocstruction of ) gemers from groups of
intervals. The diatonic genus ia, according to Euler, pro-
duced by tha formuls 3515. The 55 meens that from s atart=
inz piteh & cycle of three fifths is marked off (as for
exazple from F -- to C, G, and D). The "S" indicates
that for each of the motes produced a major third above is
sdded (in the case of the pitches nazed above the added
tones would be A, E, B, and Fg). Euler's diatonic genus

containe 8 pitches and yields not one but two diatonie
scales (they are oot identical).
Eirnberger, the great 18th century theorist, spoke

cut for the inclusion of the enharzonic ictervals. His
tatezegt on the subject was made by Bosangquet the frontis-
Flece for his Trestise. In Bosanquet's translationm, it
retds a8 follows: “Greater certainly would be the geain of
Seng if we really had the spharmonic intervals in our system.
For then gingers would mccustom thezselves, from their youth
Up, to sing correctly the szsllest harsopic intervals, and
the esr of the listener to eppreciste them; and thereby
Would it be possible, in zary cases, to make the esxpressiocn

Of the passioms very such itrang!rs'lj

e

I}Hoaﬂnqutt, op. cit., Frontisplece.

| S




The Greesks have suppiied the izaginntions of zusicians
with interest in the septizel intervals, the very szall in-
14 end scales of unegual
intervals produced by harmonic and arithometic series.

tervals of the echar=onic genus
But
they have provided even Eore a8 & =ystigue: 4aon unknown

music asscclated with one of the greatest cultures history
bas known., Those who interest theszselves in this oystigue
ars drawn quickly beyond the limiting aphers of the systems

of tone relations of the prassnt.

JUST INTORATIOH

"Chords forzed by the notes ordimarily in use are
cuch inferior in excellence to c¢hords which are in perfect
tunn."ls states Bosapsuet. The tuning kpnown &3 Jjust in-
tonation percits the prinocipel chords to be 1o "perfect
tune.® When the dominapnt iz exactly a perfect fifth above
the toniec and the subdonipent a perfect fifth below, and
the major trieds of the tonie, dominant, end subdominant,

Cootain both pure thirds and pure fifths, the scales thareby

———

l“:ypical of the interest in the Greeks by advocates
of multiple division is ap article by Bdoardo Cavallini, Il
Dluricromatisce pell' evoluzione musicale, in the Rivista
Ol LG, Pe Liwe WBYVE i eapkogizes the
: the Greex echav=snic to contecporary cultiple
division, and reconstructs the extant fregment froa the
Crestes according to enharconic theory with rether pleasinog

Tesults.

153ullnquet, op. cit., p. 6.




89

forzed is said to be in just imtopation. Techzically, bow- |

ever, any acale based entirely on unsltered rational-pumber Il

intervals is in Just intonatiom. .
Designed to meke more perfect tha consconances of

the Henaissance, this tuning, inwolvinz two different siczes |

of whole-tone, had & short life-span owilng to its inflexi=-

bility. Since the early desath of just iotooation, however,

attempts &t ite resuscitation have filled velumes, Still

gore volumes have been filled in refutsation,
A pumber of controversies regarding Just intomation

#till saolder. Thay concern ité history, its perits, and

itas present use if any. How extensive was the use of just

intonation? How early in Western history cmn it be found,

and how long did it last? Was it generally discarded be-

couse it failed to do what it was supposed to do or because

it falled to do what it was pot suppused to doT And,

fioally, do choruses and brass lpetrusents use Jjust intopa-

tion when they are sble to do so,ss soze writers allege?

ilthough these questiocns are quite dlatinct froxm ooe another,

they tead to be treated ss coe, becauss Just intomation has

sanaged to lend itself extraordiparily well to cplniocn=

forming. Those who favor Just iotopation argue that Just

intomation hsd an exelted and sxtended history, that its

replacezent by zeantoze and then sgqual tezperazent was

dus to chbanzes in the musical rejuirements rather than to

any icherent weakness in just intomativn. They further




argue that it is idesl, at least for harsony, sod that it
is etill used for some zusic by the best choruses. Thalr
opponents argue that the history of Just intonstion weas, at
best,; short and undistinsuished; that just harzonies sound
ingipid, thst just intonation was condemmed by its own in-
berent weaknesses, and that choruses foolish emocugh to

try to use just intonation will go radically flat.

It 18 possible to make all kinds of hypotheses about
the use of just intopetion &t the end of ths Middle Ages
and the beginminz of the HRepaissance. It is geserally
acknowledged thet the Englishran Gdin;tun;ﬁ claized that
the proper tunloz for the thirds should be 5:4 and 6:5 in
sbout the yesr 1300. Wwhether this represented theoretical
wighful thinkingz or actual susical practice can only be
guesnsed at. It is also quite possible that the 5:4 third
represented a local practice. land may have used a
Just third before the continesnt; musicologists genarally
scknowledge that England, throuzh the practice known as
gymel, used the third as & consoomnce earlisr than thas

coutlnnnt-l?
With Bartolcozeo Ramos de Fareja Llp the 15th century

laxornqrup, who likes just intopation, tends to
esphasize Odinctom's role, while Barbour, who does BDot,
tends to aloisize it.

I?Hal14¢: baing possibly the first, Englend waa
probebly the last coustry in the west to use the Just third.
Crguce ‘o peantcne teSperazent wers still extant &nd in use

ip Epgleacd in the late 1%th century. (Bosanquet)
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begins a long series of theorists who tuned their mono-
chords to Just intomation. Earbour notes that Hazos cited
expedient sizplicity rather than =usical necessity as the
resgon for including the intervals of the Sth partial im
his tuning. Barbour also points out thet Eazos' tuning is
zore waighted im favoer of the perfect fifth over the third
than are the later, more stardard, just tunings. From
this Barbour deduces that at the times of Ea=os jusat ip-
tonation hed behind it neither the support of widespread
p1ctice nor the sazcphatic endorsezsnt of thsorists on thas
basis of its superior sound.

As to the early end to the practice of just intona=-
tion, if such practice thare wua at all, Barbour points to
the difficulty of singing the more chrozatic worka of
Harengio, Cipriaco de Rore, and Gesualdo without instru-
zental sccompaniment, Barbour pointe out in thias conmection
that & capella did mot mean "ucaccospanied® in Lts earlier
usage and that ctoruses sust have sadopted the intonation
gaystems of whatever instruments were used as accompanisent.

whether zusicians unhazpered by fized intonaticns
could distinguisk just iotomaticn at &ll is another subject
for cententioz. Eecent experisentstion bas indicated a
wide span of prefa-ences azong zusiclans concerning the
thirds to %e ezployed. Llccording to the prelizmisery finod-

inzs io a stuly by Levwls Eichardscn at Indisza Dniﬂﬂithm

1ﬂcnn1'trsntlnn with Mr. Richardscn. His findings
will become part of as uspublighed dlssertation at Iodiana

Uoiversity.
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so=e axcellent =usiclans deponstrated gresat irconalstency
in the thirxds they "preferred.” Mooy theorists have
postulated different thirds for melody and harsorny and it
i8 concelvatble that some of Eichardscn's subjects =ay have
teen thinking "melodically® and "harzonically” on differsnt
pccasions when they were tested. Pokker has recognized
the difficulty contesporary cusicians bhave at foraing the
intervals of just intonation, and hes written a graded
series of exercises aimed at developing thess mk:l.l.,l.h:"g

Proponents of Jjost intonation assert that the current
general insbility to cezsure thirds accurately is the
direct result of atrophy caused by :ke long disuse of just
igtonation. 4t the seze tize other proponents of just ine
tozation (in soze cases the saze nn:l]m fosist that
choruses do, ilodeed, use just iptoostion. There appears to
be an inconsistency here.

A sieilar contradicticn can be noted on ths othar
Glde, however. Earbour and Euttper deny that unaccompanied
choruses use just 1amutionﬂ wnd then proceed to attribute

the tendency of unaccospanied choruses to fall in piteh to

ll}?ahker. Just Intopaticn is the work in question.
The exeprcises also nLie=pt Lo train the musiclan to heaar
&ncd use the seventh partial.

] Eoﬁnrﬂ:n argues that choruses use jJust intcpation
8nd that those who dom't prefer just iotervals to tezpersd
Gnes throush the 7th partial denopetrate lnsufficient ear-
®reining. Organ Institute J(uarterly, 5:1, p. 31 ff.

Elmtm&uﬂton notes to Musurgia Records A-2, op.
git., coluzns 29=30,
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the use of Jjust intonaticao.

The arguzent that just iotonation causes flatting
is coe of the classicel and oft-repeated points ino the case
against the use of pure fifths acd thirds. It 1s based on
the double ezployment of the supertooic. In chords im
which the supertonic is esployod with subdoaisant function,
the supertonle is derived by thirds fro= thke subdcainant,
end has the walus of 10:9 above the tonle (413 = 6:5 = 10:9).
In chords of dominsnt function, however, the supertonic is
derived by fifths above the domipent and has the value of
9:8 sbove the tomic (%:2 x %:2 + 2:1 = 9:8). Since the
porzel course of hersocic progression is from subdomipent
to dozinent rather than the reverse, hurmonie gusic is full
of instances in which the supertonic le first sung (or
played) as & sssber of subdoemipent harzony and held ower
in an upper volce to become & member of dominmnt harmony.
Assuming that the pitch of the supertonic 1s held at &
constaat level, the pitch of the tonic must move downward
as the interval between the two iocreases from 10:9 to 9:B.
Thus, for every progressicn froz ii te V in just izntopation,
where the supertonic ils sustsiped at & conatant plteh, the
tonic falls by the interval 21:80 or Z21.5 ceats. In onoe
of the grest tours de force of this branch of musical theory,

Gustav Exgel has analyzed the eatire score of Don Giovanni
for progressicns im which the double ezsployment of helé-over
topes would force the music upwards or downwards. Engel




concludes that were Doo Giovemni to be perforzed in ita
eatirety io Jjust intomation, the pitch would slip by about
mn sug=ented fourth in the course of the arunins-za The
many audiences which have heard choruses slip & whole tons
in less than five =iputes cet hardly be alsrmed at Engel's |
astimate. .

In refutation Partch suggests that ths supertonic
peed Dot be keld comatant. According to Partch, if the
pitch of the supertonic i1s raised a cozza during the pro-

gression 14-V, the result is Dot disturbing and the pitch
of the origizal tomic is thereby retaized. In any case,
the tendency of choruses %o drop in pitch may dezonstrate
that left to their own devices sicgers will tend to adept
poze kind of just intonation.

Despite the vehezenze with which Barbour and EKuttoer
atteck Just intonation, and especially its thirds, thi:
leeve the door open to those who would re-establish Just
intonation throuzh multiple division when tkey conclude,
"0f course 1t is the severs limitatlem of just intonaticn
to 12 notes in the octave, with echarsopically equivalent
potes forbidden, thet has caused its outright rejection by

nunicilns.'zi The record which mRccompanies thess remarks

223:;11. Gustsv, Cinme mathesstisch-bsrzonische
Anslyse des Dom Giovenni vom [CZaTE, Wiw, 1 s P- 491
L

#0p. cit., colusa 31.
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amply dezonstrates that nore than twelve tozmes would ipdeed

have to be available if just intomation were to be applied

to pusic heving any substentlal herzonie range.

It is from just such & presise that Bosanguet and
Pokker began their speculstions on multiple divisien. It
is also from thls premise thet the vast number of wnegual
scales such as Helmholtz' (Z4=topa), Eitz' (50-tone) and
Groven's (26-tone) bave arisen. Fartch also makes just
intonation bis sterting point, althouzh ipeisting on the ,
extenslon of the pripeiple to include the 7th and 1lth
partials. Jlrschoidt and Ariel used Just intonation as
the theoreticel basis for 19=tooe tezperazent much as
Zarlino, Hersenne ond Hageau used Jjust lotonation as the
basis for musical systezs for wblch they too advocated
tanpura-ant.zn The colpcidence of the Jjust minor third
with its eguivalent intervel in 19-tone temperazent (the
discrepanty is a saall fractlon of cnoe cent) is ome of the
stronzest ergucents used for that particular aystea,
egpecially by Ariel.

Technically, Jjust intonation supplies the proponent
of =ultiple division witk & model whose copsonant thirds
differ substantiaslly fro= thoge of lZ-tone tezperament. It
sleo interssts hi= through its grester varlety of basic

intervals, which require szsller subdivisions of the octave

S e tezperasent was meantone in tha former case, a
sub-comzatic tezperazent oot unlike egual temperazent in the
seccad, and egual temperazent in the third.




than 1/12. It provides him with such relatively minute |
intervals &5 25:2% the difference between zajor and minor

thirds (which Ariel considers to be the basic unit for

19-tons temperazsnt) and Bl:80, the difference between the

zajor and minor whole-tones (which is widely beld to offer

the basic umit for Si-tone tezperaczent). ’

But, aa with Greek tunings, juat intonationo is
equally lszportant for the intangiblee it brings to the
modern proponent of multiple division., There is the
mystigue of small rational nusbers, and the ideal of perfect
gonscnance. And there 18, as with Greek tunings, the
association with a golden eze in the history of the world-=—
in this case with the FRepaispance. The atteept to achiave
Just intomation in more cozplex music than was obtainable
in the Heneaissance bas stisulated sany projects in multiple
diviolon and will no doubt nugtinu: to do smo.

FEANTONZ AND OTHER SUB-COTU TEFERLENTS

Used literslly, the terz "sesntone tesperament®
applies only to Pletro iron's X-comma tezperazect of the
fireh, wherels the major thirds are axact and the major
seconds (toces) are the =ean (geozetric) betwesn 9:8 and

10:9.L In the more generic sense in which “reantone tempera=

zent® is sosetizes used, it has come to mean any tezperazent |

of the fifth, for the purpose of iaprowving the thirds, ih-rillh
f — v

i oy o ¥ a
o ,._(-;l l_;-'(l = il'fff f‘;ﬁ a 4 r ) L = & 4 -rf,_‘
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the fifth is szaller thep in 12-tone ejual texperasent. In {“ ]

tbls sense there are nearly es Eeny varieties of msantons
tecperament ss there are 16th, 17th and 18th ceatury
theorists cozbined. The generic seaning will bte used here. |

Meantone tespsrament figured heavily in the theoreti-
cal writings of the 16th through 18th centuries. Its im-
portance arose out of the realiszation that pure fifths and
pure thirds could not exist side by side in s susieal
syste= containing a small number of tones, Theorists,
therefore, returned for convenience to the Frthagorean
practice of producing the thizd by combining four fifthe
axd deducting two octaves, However, whareas the
Fythagoreans used perfect fifths allowing the thirds to
be a comza lsrger than the juet thirds, the propooents of
Ecantone tesperament reduced the size of the fifths in
order to improve the thirds. In iron's k-comzs tezperazent,
the most significent and the ocoly literally correct "mean-
tone temperasent,” the fifths are altered about 5% cents inm
order that the thirds can be pure.

The ahift in esphasis from the perfect fifth to the
major third as the basie un;ltérabla interval within the
octave la partly explained by the developzent of the third !
88 & congonance in susical ussge. But there is & logleal \
reescn for preferring zcantone tesperazect to Fythagorean

iotonation. Since the third is cosposed of four fifths

(lesa two occtaves), a tinut-_-lt-rntlnn of a single fifth
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will Bave & fourfold sffect on the size of the third. By
making easch fifth szaller by X com=a, the third 1= izproved
ope whole cozea, wihlch is enough to sake it perfect. Thare=-
fore, whereas a systea containing pure fifths will have thirds
in error by & whole cocma, a sysmtem with perfect thirds will
have fifths ino error by ooly & cosza. If thirds and fifthas
ars considered equally izportant in a susical systez, then
glearly it le better to choose the aywtez Ilnvolving K-comsa
of srror than the systez involvinog a discrepancy of an
antirs comaa.

Other so=called meantone tesperazents have arisen
from attespts to cogprozise the differences between [ifth
and third, meking neither perfect while holding to & minimum
the disegreesble dizerepancies io both., Still others have
developed from the shortenicg of both the fifth and the
zajor third in order to improve other intervals in the
tézperacent, mast notably the minor third, Neaotons tespsra-
eent i looked upon with disfaver by thosze who consider the
pure fifth to be gore Llmportant theno the pure third or who
look upon the pure thirds as inferior to altered thirds.
Nevertheless, it represects ao importent phase io the
history of lotomation and ope whick saw the birth and "

developzent of barconic practice.
Thers ara, &5 will be shown, two important reasons

why there fia & close kinship between msantone tesperazent

and multiple divislon. In the first place there 15 a
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theoretical relationshi; between any given Seactons te=pera-
Bent And an equal tezperazest involving sultiple division.
This 1s because cesntone te=perasmeat im a perfect but in-
cozplete systez. The sharps om the ons hand and the flats
on the other are never joined together, soch meantons system
having its own particular size of “wolf® fifth where the

two ends "meet.” Put it is possitble to contioue the seriesa
af fifths in theory until, with the mld of anly negligible
additional tezpering, they do meet. This produces an equal
temperazent which may be thought of as the fulfillment or
basis or background for the perticular kind of senntone
tecpera=ent. Theorists of the cezntons period, such as
Sauveur, actually did use multiple division &s & theerstical
b2gle [or scsatone teaptrament. Conversely, today, this
reletionship is used to justify multiple division as a seans
of restoring the sdvantsges of meantone teczperament.

The second clase relstionship between meantons
temperamnsnt and multiple divisien is in the practical reala.
fany of the proponents of mesntone temperszent actually con-
ceived it for instruments possessing mors than twelve keys.
fennisamnce instrusents were built and amply deserited which
asde multiple divislon, particulsrly thooe aystems iovolwicg

19— snd 3l-tones, a reality. 4is Charles Eent A:iur:l.zs

25!&:1. Charles, in Inzroduction to Tun‘ng asd
Jezperasent, p. 46, 1545 bitherto uajublisbed Jocussot is

————— 3 + 2
Ferticularly welaable for the baglpner due to the thorouch=-
Gess of its icforzation acd the Iucidity of its prezentatios.
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referring te Aron's M-comza temperacent, "If oms were to
desigz so instrusent caspable of pleying the cozplete mean-
tozms syste= . . . (involving both the sharps and the flats
ic comzmon use) . . . it would rejuire 19 keys to the octawve,®

It aight be added that if one wished to sake of K-comss
teaperament & closed systez, he would reguire 31 tones to
the octave.

feantone temperament gradually geve woy to l2-tons
equal temperazent (which is, itself, a form of meantons
tecperacect when the terz is uzed in 1ts broadest sense).
l2-tone equal tesperament is the result of the alteration
of the fifcth by epproxisately 1/11 cozsze, which tecperasent
loaves the third 7/11 co==a teo lerge, and the =inor third
B/11 com=s too s=all. There appears to have been & sub~
stantisl period between the paximu=z iafluence of Aron's
~=comzs tesperudent and the triumph of l2-tone egual tempera-
Zant when s compromise temperazent of 1/6 commn, sczetimen
called Silberzann's tecperamert, enjcyed widespread uI-.EE

Of importsnce to the present study are evidences of
clese historical ties between zeentone tezperacent and
theorles of pultiple division. Eguslly izmportant is the
guestizn whether the deficiencies in zscrtone tesperacent

which caused its downfall were of the kind thst =ultipls

EaSnuviur undoubtedly zeact this teaperasent when he
says that the 55-tome tezperaserct is iz cenersl ude by
Susiclians &8 the intervals sre essentially the seze. GSes
Scherchen, The leture of Music, p. 42. :
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division could hzve prevented. If it can be established
tbk=t such close ties as have been suggested did exist, and |
if it can be further established that meactone Tezperasent
fell because of its ‘vulvla'z? and not because of its small ]

fifths and thirds, then & strong historical case can be |
zade for sultiple division as & jJustifiable axtension of

goantons temperasent.

Of particular relevance is the work of the deaf-mute
theorist, astronpozer and mathezaticlan, Joseph Sauveur.
Although himself unsble to hesr, he worked with the constant
eorroboration of =zusielans, and obtained such imsight iste
zusic that Eerzann Scherchen wos led to place him with Bach
end EBeethoven amozg the great innovetors of nu-i:.aa ‘
Sauveur's writicgs on zusic appear iz several articles in
the Méooires of the FEoyal acadexy of Sciences of Paris and,
except for the briel summary by Scherchen, have not been
translated into Exglish, Scherchen alludes to Sauveur as a
prepocent of 45-tone teaperament and as an opponent of 12-
tone temperement. The latter is quite true, as the follow-

izz statememt, trasslated by Scherchem, bears out.<? *This

27omst 18, the bad fifthc between the tomes at the
ends of the systez. These could be corrected by multiple
division, while the g=all thirds and fifths are basic to the
stantone systes end ere Lot corrected Ly the additicn of
more tones,

“Brne matuce of Music. In this book, Scherchen honors
Ssuveur, Fuch, An2 peetBoven with an easay apleca, uninf
their tracscecdizs greathess and thedr physical disabilities
48 & central thesa.

ngh- Englisk is mot by Scherchen but by Williaa Mannm;
Echerchen's trenslation was to Germanm. The Nature of Musie,

p' #5!
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systez (l2-tone tecperacent) is preferred by our less

cospetent instrumentalists; it allows one to transposs i

easily without changing of interval. But zore seasitive “

susiclans bave rejected it, because its intervals deviats i

from the diatonic morm." Y '
It 1s also true that Ssuveur proposes 43-togme tenper— j

ament, but there is no evidence that ke ever anvisaged music |

with 43 sctusl tones to the octave. Sauveur svidently |

meant 43=tone temperament to be the thecretical basis for

4 meantone temperament involving the flatting of the fifth

by 1/5 coe=a. The cruciaml statement by Ssuveur which

Scherchen passes over without comzent is that rSS=tone

Tespers=ent is iz universal use by susiciens.” It is

obtvious that takez im the literal serse this statement is

absurd. 55 tomes to the cctave is a radical projectionm

today and & 55-tone octeve has never enjoyed "universsl

use.” What Sauveur evidently had in =mind 1s 1/6 cocaa

tezperazent which, in the eerly 15th century, is koown to

have enjoyed widespread use., The fifth in 55-tone tempera=

Dest 1s altered by alzmost precisely 1/6 comas, rendering

S5=tone tezpermpent the theoretical cospletion of the

Pnze systize & son usage ckfs les Jofleurs d'Instrusens
les moins hobiles, & cause de saa sizplicith et de la facilité
Pouvant transposer les motes ut re =i fa sol la sl sur telle
toucke qu'ils veulest, sans aucun chanzesent dans les
‘biervalles: sais les différerces des intervalles de cs
8ystéze avec ceux du systsc Distooigue juste etant tro
Efacies, les habiles Jofeurs d'Izstruzens l'sat rejetté."”

Eécoires, 1701, p. 214,




103

=eantons systea iovolving fifths altered by 1/6 comza, Er
the same logic, the 43-tone tesperazent sdvocated by Sauveur
can be construed as the theoretical cozpletion of a meantonms
syotem involving fifths sltered by 1/5 coz=za. Considerstion
of Sauveur's reasons for advocating this tezperasent bear
out the sssucption that this 1s what he intended. HKe lists

9 reasons:

1. It preserves gin Juet mimor secend of ths dia-
tonic system.

2. It preserves a major second and chromatic sesi-
tope thut represent nri%tn:tlcnl peans between
the jus:t alternatives.’

5. The deviations of the other intervals are egual ,
excert that of the zinor third which is doublej
:quli discrepancies bother the ear less than do
unegual ones,.3d

4. If tha unit of 43-tone tesperaze-t is Ltself
divided ipte ? parts, all of the discrepancies
foll very close to units of this ssallear sub-
division,

5. The most perfect ioterval, the &th (5th), ia
betier represented than the thirds.

&, 4l-tone tecperament is & mean between the other
legitinete systems. Its whole-tone is an

lonis and the succeedins 8 points are takea from

Inble Geperale doas distdces Tecpeare:z de fusigus, Mézoires,
~fady EPs =17,

N lzrhin seezing error is clarified by Sauveur's sixth
Folnt.

Bmg Foiat, somevhat alien to our age, is cade
Feleatedly in the l1Eth ceatury. Cur lZ-tone systes has
=25t unequel discrepancies as between S5th and Srd, while the
Iifth a=d sajor third of 19-zcme tezperasent are io error by
41308t precisely the sade azount.
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arithoetical zean between two Elcor and three ]
pajor topes, precisely the proportion whieh
appears ln the octave.

7. The su= of all deviations of the intervals,
token positively, 1s least of all the eystems.

8. Sptazérides (the szaller subdivisicn zentioned
above ipn mo. 4) are equal to the 30lat part of
the cctave and represent ordinary logarithms.

9, I have trisd all of the tecperasents on =y

clavecin, and =y colleagues have preferred the

sound of 43-tone temperament.

Sauveur'"s third point, that he prefers equal devia=
tions to unequel ones, 18 probably at the root of his pre=
ferspce for 1/5 comma tecperament. The perfect fifth and
the sajor third, reprecenting the intervals from the f(unda-
zanta. to the upper consonant partials, are the important
sces to most of the theorists. It is self-evident that
a=-coSzA tezperazent fevors the third completely while
Fytbagorsan tuning fevers the fifth. The arithzetic zean
between thez would be 1/8 of a comza, but the arithmetliec
2ean 18 hardly volid bere, since disc¢repancles of the third |
would then be four times as grest as discrepancies of the
fifth. Seuwveur's 1/5 comza tesperazent is the equivalent
of a geozetric zenn between the Aron meantone tesperazent
on the ooe hand and Pythagorean tuning oo the other. The

tiird as well as the fifth is in error by 1/5 cnnn-.i‘

5“1=curd£ng to Eent's figures in op. ¢it., the fifth
iz 43-tone tesperament is 4.28 cencs [laT while the third is
4.1%9 cents sharp. Jhs discrepancy between the two deviations
ig a rezinder that “5=vone tesperament is only an approxisa-
tion (althouzh a good cza) for 1/5 cozaa tezperazeat, for in
the latter aystes the devistions would be exactly equal.
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Ao sopect of Sauveur's case which esphasizes that his
interest in 3J-tone temperasent wes as = tesis for m susical
systes rether than as a cozplete systez i{s in his ezphasis |
in the advantages of al-tome tezjerazent for Seasuresent, }
1/301 bas beea found by & number of theorists to be a useful
unit of oeasurement because the logarithm of 2 (the octave)
is 30 103. 1/301, called an Egtazéridu by Sauveur, is
called a savart by others who use it. Use of savarts makes
possible the measurezent of intervals by ordinsry logarithza
af thelr ratics, without transposing bty a cozplicated con-
stant as in the cane of cants or millcctaves. Theorists as
far resoved froa the sdvocaecy of 43-tone tezperasent as
sfArsch=idt and Danielou have mede use of the savart for
Furposes of seasuresent. 5Hut thia has little relevance to
the cusicel merits of 43 tones to the octave. BKelther do
Ssuveur's other points, which stress the distonic iatervals

but in no way pertain to a systen contalning sany extra

tones,
As Sauveur's 1/5-coc=a and Siltermann's 1/6-comnea

tezperazents have their close equivalents in 83= and S5=tons
te=perazerts, 80 ATOR'S ~-com3a tezperazent has itm close
ejuivalent {n 3l-tone equal temperazent. The Dutch mathe=
astician Puygens polated out this eguivalence in the 17th
century. A prectical connection between the two was estab-

lished, at least for experi=ental purpoces, by Vicentine,

late Henalssance cosposer, theorist and susician sxtra-
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ordioary. His archicesbalo was tuned, he says, to the pre=-
vailing iotonation of bis day,which was M-comms tespera=
lent.35 His instruzent possessed 31 keys to the octave and,
if it was attured to the prevailing intomstion of kis day,
vas pesrly equal-tespered. This is shown by exasple 23,
below, in which the 17 pitches shown by Eent for the mean-
tope systez are contrasted with the equivelenmt piltches for
3l-tone ecual tezperazent. 4is will be observed, there is
oo discrepancy es large aa & schisma., The two Eyste=zs are
oearly ideaticel, sc that cme =igh: gay with full justifica-
tion that k-comcs tezpersment, which enjoyed widespread use,
is the direct agcestor of 3i-toos tecperszent, which has itse
Yery atrons savocates today.

Durings the earlieat period of msantons tuning, soome
thesorists proposed to alter the fifth by =ore than X coaaa
in the interest of reandering the minor third and Eajor
sixth closer to tke ratio 6:5. The minor third is created
iz these systeas by three sujerisposed fifths. Where ths
fifth is pure the =ipor third, like its cozplement within
the fifth the major third, is out of tune by a cozma. For
ths mipor third to be in perfect tune, the fifth must be
altarad by 1/% cozzma, which will also te the error of the
zajor third. Two izportant Senalssance theorists, Zarlino
and Salines, proposed such g tesperasent. It should be
stressed that both theoriscs also proposed other te—perazents
and that they did =ot sipgle eut 1/3-comma tezparazsnt for

dzacial favor.

}-"Barhar.:. op. git«, ps 117=
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Execple 23: lNeantone snd 3l-tone Tezperasents conp.m“

Zl-tons Heantone Discrepancy

tesperament J
0.00 A Q.00

77 .42 A 76.05 1.57
116.13 B 117.11 0.58 i
13355 TR 0.39 '?
155. B . M
232.26 ——————mm——— ’
270.97 B el —

309.68 g 310,27 0.59
48,3 e

2871 Gt 356,31 0.79
425,81 Ib H27 .37 1.56
L4 _52 o i

ﬁfiaa D 503 .82 0.19
580.65 I 579.47 1.18
£19.35 Eb 620,53 1.18
G 5{3 . m [ ——

696,77 E 656.58 0.19
?Jﬁ‘ﬁa Rt T T —
774.19 == —

812,90 F B8l3.69 0.79
E3l.61 ——— e e
8%0.32 F#  589.7% 0.42
329,03 Gb  930.79 1.76
267,78 ———cceemee

Cle .45 z 1006 .84 0.39
145,16 e
082,87 ; G# 1082.89 0.98
1122,58 Ab 1123.95 1.27
1151.29 e e
1200.00 A 1200.00

1/3-com=a tecperasent can well be considered a direct
forbear of 19-tone equal tecperszent. According to Earbour,
Selings mever sealized the pessibility of closiog his systea

throuzh the use of 19 topesto the octave. Zarlino, who

. figures are from Keat, op. cit.
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proposed l/3-comsa tezperesent,but only as one of 2any and
without the exthusiasc he reserved for K= and 2/7~comaa
tesperameats, hud a 1S9-toge iostrument constructed, very
probably the first of its specles, but there is mo avidences
that he tuned it to 1/3-comsa tesperazent at any tims.

Nevertheless, the correspondencze betwesn 1/3-cczas tempera=

ment and 19-tone ejual temcerszent is extraordizarily close,
a8 ExXsaple 24 showe, end 1/3-comma tezperazent can be con-

8icdered 8 direct ancestor of the latar Eysten.

Exazple 24: 1/3=Comme sand 19-Tars Tezperanest Compared

19=tons 1/3 comzm Discrepancy
tezperazant tezperszent
00.00 i 00.00 0.0
631,16 Ag 6%.52 0.36 ceat
126.%2 b 126.06 0.6 cent
189,47 B 189,57 0.10 cent
252.63 P il
215.79 c 315.64 0.15 ceat
378.95 G 279.15 Q.20 cent
442,11 Ib 45 .69 C.s2 cent
5C05.26 b 505.21 ' 0.0% cent
55&.42 Ih-' 5‘6&4?3 Q-jl cent
631,58 Eb 63l.27 Cs3l cent
604,74 E €94 ,79 0.05 cent
757,89 e s -
531105 F B‘Eﬂ'-aﬁ Q‘.?’Cr cent
HE4,21 P EB4 . 36 0.15% eent
%?l}? Gb Eu& -% ID-‘I'? cent
1010,53 G 1010.43 0.10 cent
1136.84 Ab 11326.48 0.3 cent

4 puzber of cozpromises beatwesz 1/3- gand F=cozma

tezperssents were proposed. zZarlire's ns=s is geoerally

tssociated with 2/7-comsa tesperament, while the 18th cantury
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English theorist Hobert Sz=ith endorsed 5/1B8-comma tezpara=-
mect. 5S0-tone eguel division =zight be ussd to completas
either of the above systems, &s the fifth is very close to
696 cents in both. Szith's 1s the nearer one to 50-tona
tezperament, having been calculated with the 50-division in
mind.

Smith 48 slsc on record a@ opposing 12-tone aqual
tesperazent which, during his lifetime, had begun to dis-
lodge meantone tezperazents froz thelr position of supremscy.
"The haramony in this system of 12 henitones is extremely
ucoarse and d:l.ug;:-uablh"}? Szith's and Sauveur's opposliticn
at least suggest that the epproaching triumph of 12-tone
#qual tecperazent was viewsd with alarz by scoe musiclans
whe fully understood its implications.

A pumber of modera edvocates of multiple division
have taken particuler interest in the tkeory and practice
of seactone texperacent. Fokker regards meantone tecpera=
280t &8 having been m highly sstisfactory syatem of intona-
ticn whogse undoing was ceused by the inconvenience of
requiring separate keys for O and lh*}a Ee is of the
opinion that the =usic of Sweelinck sounds best whan per=

forzed in meontons tu:.p-ruunt.ﬂ 0f the shift from

¥7s24th, Barconics, p. 166. (/757 )
“rumr, la Gaz=ze... p. 152.
39pokxer, Ibid., p. 16l.
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peantone to equal tecperament, Fokker writea, "There was &
growling teodency to sacrifice the refineszent of the variety
of semitones in order to make thea all ejual and thereby i

to gain the cozplete Ifreedoz of zodulation, **0

Pokker acknowledges his debt to Fuyghens who of fered
2l-tone tezperazent £s & means of completing Arcn's mean-
tooe tl:ﬂpll"u&ntsql In Fokker's fipal summetion, historical
and acoustical comsiderations (the latter relating primarily
to the 7th partial) skare equally in his cholce of 3l-tone
temperazent, “Tricesisopri=al squal temperazent bas two
faces. OCne is turned to the past. It recalls into being
the all-but forgotten beauties of the =usic of the gresat
old masters by restoring the tesperament they breathed in,
The other face is turmed to the future, with its possibility
of coping with new heroonles and with sutochthoncus music
cutside the cozpass of traditiomal secular Westernm mlc.“a

Eornerup is ancther advocate of multiple divisionm
who is well ewsre of its close relationship with seantone
teaperchents. He considers Aron's X-comma teéZperament to
be the forsrunoer of Fl=tone tezperacent and Sslinas" 1/3=

comms tesperament the forerunner of l9=-tone te::llzuﬂrlmn:lrt.“5I

e = =
Pokker, Ejual Tezpe-agent with 31 Notes, Organ
Ingtitute JQuArterly, vo4i: 2:9, F= %1, e

_ ulrnm?, Uz Crzue & Zexzitomps Majeurs et Miceurs,
Hecherches }','I.I.!E:I.EBE"E. Fs locs

“zruuar. Zqual Tezperaczent with 31 Notes, p. 48,

“&n}rmr:;, Lie Vorliufer der Sleichsckwebendsn
Tezperaturer cit 19 cder 21 -fnen it der LLthve, Ps O
Forgerup GLtributes Loih Cechtche Lesperarents to Arnold
Szelick, rather than to Arcn or Salinas.
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These two systeos of sultiple division are the ones in which
Eorserup bas the greatest interest.

Meantone tesperasent left btehind specimens of instru=
cents with "gplit-keya®™ acd otker devices for resliczing
gore than 12 tones to ths cctave. Locking, perhaps, the
intangibles prestige of the supposed Gresk tunings or tha
{1llusion of parfection in Jjust intonastion, mesactons tempera=
sent offers a bockground of prectical multiple division as
wall as & theory sugcesting grester multiple division. It
ia hardly surprisiog thet edvocates of wultiple division
such as Fokker, Eornerup end Bosanquet, having detersined
to their satisfaction that cesntone tecperament was pot
dropped because of its basic :a:vals,‘q eite meantone
te=parazent 66 precedent for their proposals. While the
split keys on the instrusents possessinog 13 to 16 tones per
octeve could puskh the "wolves"™ swaAy froz the coor, they canm
be elizmipated entirely by & cozpleced system of sultiple
division,

Perlods ¢ther than the Greek, Fecaissance, and
Barcjue, heve seen isolated phemomena suggestlive of multiple

divisioca. The faszous Foatpelier codex of the l3th cantury

*“Eusnzquet devotes seversl pages to &n exTecded
discussion of Bach's apparent reascns for preferring egual
tezparazent, and conclules th:zt Bech's orly objectionm to
=Teintone tezperazent wes to the "wolfl”® wilch can be removed
throgzh suleiple division. Zxcept for the “"wolf™, says
Eosasiuet, "no claia to egual tesperazent (over seastons)
can be made in Bach's naze." op. cit., p. 36.
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possessed marks generally thought to indicates mictrotonal

slterations in piteb. Joseph Gzelch carefully shows why
the signs | , 4+ ,( , 1 asd J cencot indicate rhythmic
or dynasic Alterations but must apply to plttha:.‘i it

lamat one guarter-tcns cozposer, Alols Heba, refera to the
Montpelier codex &8s an bistorical precedsant for =ultiple
divilion.“ﬁ Sachs bas written of a most unique medieval
instruzent with septizal r.u.n.ln;“? btut as far as is known
this instrument heas mot yet been cited as a precedent for

sultiple division.

A BRIZP XCT3 OF OEIZNTAL AXD PCLEK MUSIC

Closely lipked with the intonatiopal systess of the
pect as models for multiple division are the present aystems
of other cultures. Such lesding advocates of multiple
divisilon as Fokker, Eosanjuet, Eornsrup, Yasser, Partch,
and Wyschoegradsiky have sbows considerable lpterest in the
cusical systezs of thie Crieat. The presecce within the
warld of intonatioszal systess other than our own offers &

chance to test other possibilities and a challenge to

nEGﬂnlch, Joseph, Tis Yiertelgopsculepn 2= I {e!
oo Uenzpellier, 1911, 7p. 9-=19.

q'ﬁinbl. iwart-tonsc-FProblezen, De Mutlek, 1927, p.
109, e

“?Shchn. Curt, 4 Strenge Nedieval Scale, A.MN.S.
Jourpal, Fall, 1542, p. 163, AGcoCcios to Sachs, two io-
stanced show that "in the tize arcusd 1100, the wide-meshed
E:7 scale was used ic addition to tie CustOZATY . . . scales.”
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enlarge our own system S0 &3 to incorporate the best of

other aystezs. Ko less a zusicies than Bartok is cited®

&8 urglog fiosr divisilons thas those provided by l2-tonas
tezperament in order to realize the sutochthenses folk-muasle l

of Essterns EBuropes. Fokker attributes Haba's precccupation

“with sultiple division to a sizilar interest in Eastern
European nulln.‘g Pokker himself is greatly ilotereated
io the sslendro scale of Indcpesia, which he considers to
be based on the trisecting of the perfect fltth.sﬂ Buch a
trisection 18 posaible in 31-tone tezperament where the
fifth 18 18 units in aize. Urschosgradsky also cites the
nesr=equal S5-tone scale as a feature of his systec (Z3-tooe
tezcperaszent), and he mentions Lirsbtic zusic as & basis for
his IIltIIaﬁl Bosanquet coocerns hizself at lezgth with
Indian susic, While many musiciezs ergue thkat large areas
af the Orient possess music with less subtle regzerd for
ouances of pitch then Western zusic, some Esstern cultures,
perticularly those in the pes=-Esst and India, have paid

copsiderable attention to precision im the iotonation of

“Bay Pokker in La Ges=e... p. 152. Zartck is here
cited aa advocanting Lo particolar the seventh partial.
Eartok uses tones lying ouiside the lZ-tcne system in his
Violin Concerto.

*91b1d., p. 152,
ﬁuJunt Intopaticn, p. 34,

51Hjlchnuqr|dlky, La Fusicue E qusrts de Too, Eevue
Musicels, Jan. 1937, p. 26.
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thelir lnterlll.iz The fact that Arsbien snd Indian susical
systecs eaploy more than twelve tomes to the cctave sarves
as an exacple to susiciens of the West that sensitivity to
12 distinct pitckes io the octave can hardly be the limit

of buman capacity.

=

CONCLUSICH

Multiple division has firm roots io the mctual musie
of the distunt wnd pear past, and in other pusical cultursas
of the pressnt. Some of the proposed systems of multiple
division, such as 5l-tone equal tezperament, involve intona=
tions which (with negligible deviations) were mctually used
in music. Others, such as l%-tone tezperazect, involve
iotonationa which were seriously proposed by musical
scholars to meet problems of an earlier age but were never
extensively used. The cese for multiple division is un-
gusstionably enhanced by the extent to which it can draw
on bhistoricel precedent.

But the presence of verious tunings ia the muslc of
the past 18 not in itself proof that all or any of tham
should be revived todey. Ino the final analysis coe's own
resding of the implicetions of history depends upon his

views of the acoustical properties of l2-tone tezperazent.

52 rof. Paul Mattheo of IoCisna University tells of
E vigitise Arablian singer whe expressed pstonlsk=snt at how
zany different zusical intervals were notated and regarded

i wWestern susic si=ply as & zajor third.
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Is it 2 better tuning than those which preceded it, or
rather only a more coavenlent onea? For those who have
sccepted the latter alternative, Mstg‘z': has supplied a
atizulus for further study, end for the proposal of syatems

of zultiple division.






