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ClLLPTER 2 

tiiSTORICAL PRSCED~\TS PO~ MVL~IPLE DIVISIOI 

"Greek couoi~ or tho but ~r1o4 ••• v u a t~ 

o! beautJ unsurpeeee4 aDd unatt&ined in ~ subsequent 

age .•1 Opiniona ot this kind le~d their holders t o aeek 

out VIJI ot r-eeat.a.bliah.ln& the beaut ita o! b1go11e eraa. ~ 

alleged bteut,. ma,. be or the :uaic or ucient GNtce , ot 

t l::e RtDtita•nce, ot the Baroque " o r ot a non-l.'e stern eul ture. 

In gea. rel the pattern ot tbe argu:entt ia the a&&t. !be 

older 171 t e= save wq t c ~wtr ayate:.a not Dvill.O to ~ 

interiority or ita intervcl t or aocoritiea. Quite the 

c ontra.q, the older 171te2 s••• vq t o never, eoareer 

171te~ because tbe older 171tea vas not flexible enough 

to satiaf7 tb.e erpandino der:.a.od ~or .bar:t.onic cmd modula­

tionel reaourees. Tbua, tbe arsu:ent coDtinuea, t better 

illtO~atiOc.l $Y&tem V8$ lost ~IC8Ui t QU81Ci&n8 Of &A 

e&.rli!r epoch we re incapable ot addi.ng tbe Dumber ot extra 

t on!s to t~e octave which eight bave beec necessar7 to pre­

ee rve t l::e •d•e.ntag;ea ot their 1Dtonot1o c.el •1ste.=1 W.1le 

•~aoding h6r:o~1c resource&. Today, boweTer . witb our 

vaatl7 ioereased technical resources, 1t vou ld be poaeible 

to recreate t~e beauties. ot earl1er 1n.tonat1o:tal S1Jt.eu 

V1thout ••critlcing the present m.od.ulatio.c.o.l poaa1b1l1t1ea 

4e~ded b1 mus1c1ana . ar thil line or reaaoni na, •ultiple 
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division beeo:es a potential t1:e-:ach1De . bringing back 

the loat intonational subtleties ot the past to be enjo7e4 

vith or vitbout tbe full sopbiet1cat1on o! the present. 

Chie! among the &71te~ ot the p ast tbat recent adYOCatea 

ot multiple division haTe singled out to i&itate h••• been 

the hexmoniae of the ancient Greeka, the just intonation or 
tbt Reoaiaeance, u.4 tbt ceut.one 171te~• ot the late 

Rec&1ae~ce ~d tbt Baroque. 

11usie&l t~eocy toda,y, 1n a~d:;iDS til& theor7 o! the 

Gr ooka, •••~ to be i~~oros~e~ pr1mar111 1D tbe Greater­

Perfect S,tttQ and the netvork o~ =odes vh1ch tbeor1ats ot 

tho Christian epoch tried unaucc e sa!ull7 to l..mJ.tate. .1..1 

!tr •• 1.ntonat1on 1a conce!':le4 , the Greek u the:.aticia.n &D4 

tbeoriat P7tbagoraa is rtcogni~td tor hia syste: ot tunina 

b7 per!ect t1ttb.a 1 a practice atill vid.tl7 adhered to tod..q. 

P7thagorean intonatio.o. ia, at PArtcb po1nt~ out• a Ytr.J 

41r·ect an.cea tor ot 12-tone e qual temperame.o.t, a t e iZiperuent 

tn vbicb tbt !lftbt are nearl1 pure at tht expenae or the 

othez- 1:14'11-nu.mber interval a. 2 B'ut 'Jhl le lergt nWD'bera ot 

t b.eo:-lata btYe concerned. tbt:Jtlv•a vitl:a the 41aton1e &o4tl 

and vi t b Pytbi,oorta.n 1Dtonet1on lc Greek cu.aie • a aaaller 

&roup baa cone~~ned itstlr wi th a &ucb tborn1tr area 1A 

lpa:tch , ~· ill• , P• 280. 

' - A eo 
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Greek :u.sical tb•or.r: the gen.era~ e nha.r&onic &:4 ebroaat1e­

•• well aa diatonic; ao4 tbe ~AS 171te:a eouaerated b7 

Ptole~ aa part ot the Greek practice. 

The neatnesa o! Pytbagorean 17BttaatizatioA 1• 

weakened vben applied to the chro~atic genua,&nd ~hagort&A 

~ng bra&ke do~n co~plete l7 ~en &n atteapt 11 .. de to 

appl1 it to tbe onho.rmonic genua, In atandard upl&DAtiOJU 

the chro2atic tetracbord la diagnoaed aa •aeEitoa. . ae&i­

toot, 1114U1to:e.•~ But 1o Pyth&gort &D tuning tbt a1ze ot 

tbe ~ ae~i tona • ia not prec1oely halt tht aize ot the tone; 

i t 11 aO&lltr. It 11 ~~th the second teci tone t bat the 

4!tt1cult1tl or the ~hagoreon ·~· t•= eo~nce. Lt both 

lt~1tooe& art 90 centa (tbo recogD1;t4 a i&t ot tbt 

P.ytbagoreac lomitone) t btp the re=atn1ng interval in the 

tetr&cbord muat be 316 c t ota, the interTal a~b ttadtd by no 

ltaa tb.&.a. 9 !i!ths. ?hit 1e tar leal e eonowi eal tba:a the 

~iotonic tetrachord which requires but 5 !i!tho . The 

ae veD-toDe distonic seal e 1~ produced troa a eeri tl ot 

tix cODt1guous !1!ths:. The seve.n-tone e h.rcmatic ecale 

req~ires t welve !iftbs and is not a stl!-containtd eoa­

ple ted s;ste~ ~en pr oduced ~7 tittba , as is the di•tonic 

I Ce.lt . 

~lD order to coDtorc to t b • ~attern e stabliabed elae­
..Cere 1n tbia p eper, 1 e.z: couct 1.og tro<2 tt-.;.e botto:. up aDd 
hope tbot thl 1 vill ·not cause too ::ue.h con!'u.sioD ill tM• 
Chapter ainc:e, with the mu.Dic o! t.b.e Gro ek.a, it 11 aort 
custo::~.ar.y to c oUD.t t rom. tho t o p dow. 



!he Pyt,hag:oreu' 1 probl-ees art e ompoUA4e4 vhe..n he 

triea t o ex,lain the enharconi~ oenus as baaed on tittha 

t.lone. 4 
'l:bt eta.nc!e.rd explMati.on or the ellha.r:~~on.ie gezna 

1• •quarter-tone, quarter-tone, 41-tone.• How l&rge 1a 

the quarter-tone to be? .Usu1.r.;, tor a beg1.u.1..ng, that 

t bt large iaterval ia to be the uaual a1ze o~ the 

P)tbagorean tbird, eoch or the quarter-tonea would be 45 

centa. t h11 intenal, boveYe r . does not exist v ithi.A tbe 
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Pytbagore ao aerie e , &!though • !ai r appro~tion ia 

ottered b1 tbe doublo-cocc• (about 47 eenta) aubtended b7 

24 tt!tha . An approxia ntion ie, bovtver , ag&1 n4 t the p~­

cit t 5p1rit o t the P7tbagore&n$ . It tbt large interTal 

1a to be tbt ai:e or the third ~roduced wbeo 8 tittha ar• 

deducted tro~ 5 octavea, ~ centa, then each quo r ter-tooe 

must be 57 cent s in ai:.e. -Thia interval is oleo not pro­

dueed within tbe Pythagorean systea. Therefore tbe eo­

b&r=onic genua cannot eoosist o~ • qual quarter-tones pro­

duced by tht ~tbagore&n proceaa. 

Erld.ecce see:s to augge&t tbat tvo r a41call7 eoo.­

tHe-:!...:1& rle._.. on :w..sieal intonation exist.ed aid.e b7 &ide 

Cor quite aoce t ica; the one vas PJt hegorean and e~luded 

all ~enera otber than tbe diatonic; the other v&a based on 

4Ferrett a tatea, '"Tbe p:oble: vh.ic:b the f1tbagor•au 
to i l ed to aolve va4 hov to d1•1d~ a cajor ce~itone &elo41e­
Ql:j and harconical:y.~ He adds , -Tte correct aolut1on 
S1T*D US &A 'open 80DA~e' back t O tbt world of genuine &D4 
beautitul Oreek aua1c .- 22· £!!• • P• 11. 



~a:!cus c c:abl:uttlon.a or m all- cumbl!r rat l oa &.ld 1Dchade4 

oll t hre• s •n•ra as well as bJbr i ds ot tbem. 5 Staidta 

~hagoraa, Arlstoxenos o! Tarec e l s contlder~d b7 &&AT a. 

a 4!sc1pl e ot s1:plit1c at1on, althou;b ao&e o! hia wrl~~ 

a.M t hoao or h1 a <Uacipl es l e&ve his position aoa evhat 

amb1guoue . Arlstoxenoa 1a kaovu t or suggetting the poa51-

b111ty o t 12-tonl! tecpor~e~t. which :ake • hia poaa 1bl7 1te 

tt rat a4~ocate. He 1a al so a uppoaa417 known t or bia 41&­

tri bee agAlna t t he barmoniate, who advocattd music baaed 

on e:all- nu:ber r atloe; t bia !a one ot our wa3a or l t aruing 

thst t h e bu:onia t a did exiat , and tha t the7 did lla•• aoa e 

11\l l uence. 6 

Zbe b a.raonieta tee: t o beve b.a4 a urtyr 10 !-l.ao.eu• • 

whose de•ot1on to the ~tnha.r:.on1c geau.G and. to aCl.&ll-nua'ber 

ra ti os va a au.tf i cient t o b.avo ioduced b1m to <let7 tbe 

popul&ce o! bta co~unity so t hat be vat tanla~4.? 

l atheleen Seb.l esi..D.ger hes attecpt• d. t o reconat·ruc t bis 

1ea l e. "l"bt ca.rtyr~d 'Timaeus ate.nd.a se • kind or ~ultu.re­

he~o t o thoa~ who f ee l cut oft b7 t~e s1mpl1!1eationa o~ 

lC -to~e te~pera:~nt eueh as 11~eeus vas cut ot! by the 

17thagore 0.:11 . 

5t a ttleec Scbltai cger, a cajor au• 1colog1c t a v~ 
( t vote4 ~ue~ or har wo~k t o a atud~ o t ~r.ek ~ie , holda 
t :.!.a ~lev , .,. , do t:;.BQ,J tx-po :::~.ent e oC ~ultiplo <l1...-1 a1on. 

6scbl en1cge r and Per r ett tc~be ai ze tbe appa rec t 
~t t pa tt1 betveen Arla t oxenos &nd the h&rzon!ets. 

7!1okel~ey , Otto , ~ 3ar:oa!c ~· K.~.S.A • 
...... .. d~·· 1~<? . 



Poti=LTe ev14•~ce or · a cona14erable ~pact b7 the 

propo.ce.:.ta or s:&ll-n~"ber ratios exists in the vri tin.ga of 

a ou.l>er ot theor ists and hlatoru.na, s o.c.g t hem U ctcytu.e 

ot Tare::.t, OidJm:ua, Plute.rcb, .a.cd Ptole~y. wboae catelogua 

or ~uni=&• haa rece1•e4 vide circulation ~ougb ite 

publica tion in 3a:bour• 1 1\m1ns and Te:pera..=ea.t . Pt-olt81' 

l1Yed ••••r&l eenturiea after t he creat ot Greek c1Yil11a­

t1on and &!ter tb~ tuppoaed deeline ot the non-diatonic 

gener a . Per tMa rea a on b.! a catalogue a are 1-0ae t1aea die­

counted •• :ere apeculatioa. baat4 oa. tbe r eadiDg ot Vbat 

even in ti l 4~ waa ancient tbeor,y. Ne•ertheleaa , aa 

re l iable .a= au:Cori ty a. the l&te Otto Go~boai t~ea the 

~ lev that ~ole~·· tigurea v•r• bated oo actua l praet1ce.8 

Prcbabli tbe atronse$t tv1dence or tbe ~•• ot •mall­

number i:tt~als in Greek ~usic comet tro~ aurvi ving 1natru­

unta. :.; tf:t" :ajo: vork, ~ ~ !!!!.2.!• Schlealnser 

re-~rese-.::l~ &ee$Ure~nta ot mAn.7 auch inat~.enta aa proYUlg 

eonclus1Ttl7 tba t the vi.nd ins:JJ:""\1menta of ancient Gr• eee 

ver• at~4 to ~&11 number ratioa. Go: boai &lao 1D41-

ca:..es quit.. a. nu::.!>er or aeeles bas ed on aepta&l 1ntenala. 

AJo~ vith questi ons o! the extensiveneaa o! the use 

&n4 ~l~t~e o! s~ll-nu:ber ratio& and t he oon-d1etoo1c 

genera, Ce:-·• is the Q.\Mition oC t.hair artistic quality • • 

8~~a1, Otto , ~on&:ttn uc~ Sti~un:en der Antike~ 
Hus tk, 1~!~ . , . 103. •P.&n dar? nreb£ vergesaen~a• ale 
~ Ton ~olecaios gtprl C' vordeo tind, sondern aua 4er 
Pr&.xia a t.&1&tn. • 
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oppose4 to that or th~ muaic ot the ?) thasoreana . Perret t 

euggeste t ha t •Perha; s 

betveen tho= ve~ t he 4eatn ot ~uaie • • ao art. •9 Be 

admi ts t hat the eo~trL.~ viev- - t ha t t he7 hel ped clar1f7 

a..o4 er.noble the C "t-is • or e pre•aleo.t. Ne•ertbel esa, no 

le ta a.D el.ltbori ey t h&n Je:Ya ert, per ts.pa tl::.e ! ira t ot the 

greet mo4 ero =us i c ologtata t o h&ve eonce~trated hi s eeten­

t 10na on Greek :uaic , r epor t s t a vor ably on tbe enhar:onic. 

He atatea qulte ~~~at!c~l7 t hat tbe be' t aoureea con­

a14e r e<l t ho e!lharccnie t o be t he gecus £!:::. exc e l l enc e , t he 

moa t d1St 1n&u1sbtd , the bea t ord ertd, an4 the c oat exact. 10 

I t l s opinions auct •• t b1s th at ln~erett 2 any proponents 

ot ~ul ti plo divis i on . 

The 16th and l?~h CeLturle l ~roJuc ed a nuabe r ot 

tbeori ats vbo s ought to ~produce tbe sooera ot t he Qreekl 

::.hrou.g.b : ult1ple d.1Ti a!.o4 on t4 eqeri.&t n tal bt aia. Soa t 

ot th~ s• t btorlat• h&Te, in t urn , had • profound in!l~toce 

on eontemporer.7 advoc•tes ot multipl e divieion. Viet ntiao . 

Oct Of the f i r-st trcilde:-s O! 8 ~ul tiple-divi & 1on in a trw::umt , 

is s~4 t o have &tt~~te! to the or t a rtcc~c111etlon ot 

Gre ek ide as wi th 16:!: ee.lltu.r~ p r :ac t ice. 1 1 Giov ar..n!. Ba t~i ate. 

9Pe: rett , 22· ~· • P• 9. 
10 cevoe:-t

1 
?ra..::co1a Aug . 1 ::1 e to!re et :'he"orie !!,. 1:,! 

~u~ i ~ue do l 1~t. ~~!!~ , 1675, p. ~~o. Le~uee;e~t que 
- h· .. :-ec&;:~~:.e "'lll!''t e::.ha:-:.-on1..f.o;e • de quoi DOUI 
5ur ;rendre dQV&At &:-e . se!on l o i ~crivains l es plua com­
;-e t e::;,ta 'c •e at l e ;er..:t p~r e xcel lenc e , lr plus 41st 1no---ui 
le :.ie Wt o!'don::, , le ;;lua ex.ac t . • • 

l l c it.td 1c 2rbou.r , 1".l.Ci .o 5 ~ ":'t:.?« r ..:.e n t , P• ll?. 

L 
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Doni !.c. tbe l?tb ctctur7 built ali elaborate organ vi t.h tUee 

kt1boa.rd.a, t acb tWled. t o a cll..!terent :.ode . .87 a eoa'bic.arton 

O( tODtl fro• the di!ftrent keyboards t ht gtz~era were &lao 

obta~able.12 Ferritt aacribea the origin or ~~ enharaonie 

genua to Jut aueh a eocbination o r 41atou.J.e aodea, although 

be proceede quite difttrently troa Doni. Vhere Doni 

etparatea tho "tonica" ot hie modt a b7 major thir4a . 

Perrett separates t hea b7 the 1nte~&l 21:~ . 4er1Yt4 troa 

tho interval ?:5 (• tilth lover) which Perret t eona14era 

an exceptionlll7 t ine consonanc e. Perrott, like boni , 

co:uJtructa b.11 :.odea in Juat intonation, e.n4 a c;urlou.a 

teatu...-. ill tbt int•rval co:at-ruct:ion !a that bt cboo;ea, 

like Doni , t o uae di!!orent mode• . In Perrett ' s ecbtu the 

mocles ere ayc:1etricall.7 co=pleaeot&rJ' , the o ne bein& the 

1nYtrsion ot the other. 

Leonhard Euler wae acotber l?tb centur7 theorist 

4eep~ interested 1a the Greek genera . iUler•a i4eaa ha•• 

been intll.:tntial a.c:_ong an i.::.p-o:ta.nt grou~ or 20th een~ 

theorists interested iD multiple division. Ht reduced the 

variou5 Greek eealee t o ~themati eal to~ulae involving 

eocbi~tiona ot third& and !1tthe and ~ so~et~s seTeotha. 

It 1a this eysteeatie attecpt to eodif7 the preetiee ot 

tbt Greeks wbieh Fokktr aei:.es "U;pOn a& t he baais tor td.a 

31-toc.e S71tec . •Euler bas giYt.n us our acale ,• aaserta 

Pokie r on aoverel occaaion.a .. J.ccording t o !arbour, Sul.er 

12~ •• p . ill. 
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~as elao one ot tbe tirst to euggeat ~ instrument baeod on 

Uera at parated.. i.e. pitch b·,. a coa.z.a. 

Euler's greatest intlue~ce on advocate& ot ~ul tiple 

41 vi eion c!er1 vee tro:: hie me tboc! o! con.s true t1118 (or 

postulat1ag the reconstruction ur) ~ecera troa groupe ot 

intervale. T:t:.t cUe to::..ic genus ia, aecorcUQ8 to Euler, pro­

duced b7 tho !ormulo }}x5. Tbe }} moans that !rom a otart­

ins pitch a crele ot three !1!~ 11 aorked o!! (ao t or 

exa--ple t rom 7 -- to C, G, and D) . The "5• 1od1catea 

thnt t or aach ot tba cotta produced a aaJor tbir4 above i a 

added ( i n the caae ot the pitehe a ca:ed abOve t~ a44e4 

tonoa vould be A, E, B, and ?,f) . O~ler• a diatonic ge~u. 

contain• 8 pitchea &D4 yi elds not one but t wo d iatonic 

ocalos (thor art cot i4oot1cal) . 

Ki rnberoer, tbe gr·eat 18tb c:entur7 t lleo:;-1at 1 apoke 

out tor the inclusion ot the enh&r~OD1e interY.Ia. Bia 

atate~ent on t~ aubject waa made b7 Bosanquet th& rrontiG­

piece t or his Treatise . In Bosanquet •e t ranala tion, it 

rer..ds 6& toaovs: •c;reat·er c e rta.iJ:JlJ' would ~ the gain of 

Song it ve really hat the enh.a.r:onic int erval e in our 11a tea. 

Por then ai~ers would accusto~ the:se l ves, !rom their 70uth 

u,, to a1Dg correctl1 the a:allest har:cnic 1nterTala, and 

the t i r or ~ l istener to appreciate the:; &Ad t bertb1 

~Uld it be poaaible , 1n : an7 case ~, to make the expreaai on 

ot tbe paesiona ver,r cuch atronger.·1' 
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The Greeks h&ve auppl1e4 the t:•sinatio~a ot ~u11c1ana 

with interest in the aeptical intervala . tht ver.r aa&ll in­

terY&ls or the eU a.r:o.Dic senua14 GAd aealee ot Wltqual 

intervals produced b~ harmonic LDd arithmetic aeriea. But 

~~7 have prov1de4 eYeD ~ore a a a :yetique: an untuown 

music assoc1ate4 Yith one ot the greatest cultu~a hietor7 

l:.t.a knovn. rhoae vbo interest the:=se l ves ill thi.s grstigue 

ere dravn'quic~y beyond the l i:itiag sphere ot the ayatema 

ot tone relationa ot t he pre sent. 

"Cli9N5 tor::eC: b;r thl! notu ord1nu1l:r 1n use are 

~h i n!'erior in excellenc e ; o chords vhich are in pertect 

tu.c.e, ,.. l ) atat.es !oaii.n~ue t. 'i"be tulli.D.g knovn as j u.ot in­

tonation pe:-c1ta tbe principal cho.rds to 'be in "per fect 

t \llle."' Vheo the do:~.Ua.nt is exaetl1 a perfect tilth abo•• 

tbe tonic and the aubdo31nant a perfect tittb telov, and 

tbe aajor tr1641 ot t be t onic, 4o~inant , aDd oubdoa 1naut, 

co~tain ~oth pure tbirda and ;ure r ittbs , t be s cal e tbereb7 

14~ypieal o! the interest La tbe ~reeks by advocate• 
o~ ~ult~pla 41v1~1on is aD a: ticle b1 Edo&rdo C&vsll1n1 , Il 
?:uricro,...stisco ne l l 1 evoluzione ousicale, 1.n t he R.iv16 ta-
1'.'.i~ ua .. e .~.to.a. la.tw~O , P• l;.v . t!oval l £c1 t:apt.a .ci:e• the 
~~o~:a~:e o! tb~ Gree~ echa_-:~oic t o co~te:por~~ cult ipl• 
4!.o·i a! o n, u t ·recocstructa tbt t )tt&Jlt tras=tnt !roa t he 
~estes according to eo.huoonic tbe·ocy wi th rather pleaa1J16: 
:-eaul·u. 

l5Bol&n«;,Uet t .ER• ill• t P• 6 . 
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tor:ed 11 l a id to be 1D Juat intonation. Ttchnicall7, bow­

ever , •ny scal e baaed ent1rtl7 on una ltered ration&l•nuaber 

1nterTal8 11 !J1 jus t 1Dton.atioa.. 

Det1g~d t ,o ~e 1:10:-e }:er1'ect the conaona.nce1 ot 

tbe Henaiaaaace , this tuning, inv olving tvo 41t!erent aizea 

ot vhole-tone , had a short 11te-apan ovicg to it• 1Dtlex1-

b111e3. Since tbe earl3 death ot just i ntonation , howevtr , 

attempta at its resu.citation have !~lled volu=es. Still 

core Yol~es have been tilled in raCutation. 

A number ot controvereies re~•rd ing Jus t intonation 

atill a:ao l der. They conce rn ita hi.etory, itl merita , aod 

ita present ~e. it &nJ'• How ex.teDSi•e va_s the use ot jua t 

intonation? Bow •~11 1n Ves ter~ b1otor.y can it be t9und , 

&ed ho w long dld lt laat? Vas lt gooerallT dl•ca--dod bo­

cauca it tailed to do what it "'' 1uppoaed t o do or because 

it t ailed to do what it vaa cot ·~~poced to do? ADd, 

t1nall1, do choru••• end br aaa tnatruaecta uae Just intona­

tion Wbtn tht7 art able to do ao.aa 10:e vrltera allt~e? 

Al tho\lg.b tbeee que s tion& &J'e quite d. l otinct from one a.notb.er , 

they te:ld. to be tr·tated •• one, becau;e juet intonation ho.a 

:aaaged to l ead itaelr ex~raordinaril7 vell to op1c1on­

toraing. Those vbo f avor just lctocttion ar~~o tQet Juat 

1otocat1oc bad an exalted • a! ert•DI!ed biato17, that ita 

replace~nt by ~eanto:e and then e qual te=pera:ent vaa 

due co changes: in tbe :u.sica.l re qu.ire=ents rather tb.8 n to 

~ inbtrent v e&kDtSS i..D. Juat 1.o.tO..D&tlun. fit7 t'Urther 



&riUe tbat 1t ia 14eal • a t leac~ to: bar:o~. and c~t 1t 

1e etill used tor ao:a.e ::~.uaic b7 the beat cboruaas. Their 

op,onenta •rsu• that tbe hiator.7 ot Juat 1ntonet1on waa, at 

bea~ , shor t and undiat~-uiabed , that ju.t baraoniel aouad 

1Da1p1d , that just 1Dton&t1oo vaa ooDdemned b7 ita own in­

herent we&kneasee, and that choruaea t oolicb enoU&b to 

trr to use Just intonation vill go ~adicoll7 !lat. 

tt is possible to ..U:e all killdo or I>J'pothu .. about 

the uae or j ust intonation at the end ot tho Middle Agoa 

aDd the beginning o! the Renaissance. It 1a generall7 

acknowledged that the Englis~an Odin0 ton16 clained that 

tho proper tunins t or the thirda abould be 5:4 aDd 6:5 1A 

about tho 7ear 1300. Whether thLi repro5ented theoretical 

wiab.tul thinking or actual :usicel practice can onl7 be 

guesaed a t. It is also quite pooaible t hat the 5:4 third 

repreaen ted. a loce.l pract ice. !n&la.n4 cq ha•o uaed. a 

j ult t.b.i.rd be!ol"o the contin.ent; aus1colog1sta geaeralq 

ack:ov le4ge t hat Ecgl&nd, through the practice kno~ aa 

gy~Qtl , u.atd the thiN oa a con.aonA.CCo earlier than the 

CODti.ueot.l? 

Vl tb 54rtolo:eo Ra=oa de Fareja lo the 15th ceo~ 

l6Kornerup , ~bo like s ju&t ictonatiod, t ende to 
e:pb.asiz,e Odin,; to n'~ role, while 6&rbou.r, who d.oe• not , 
t·tncSe t o ·~-lm.l : e 1 t. 

17sea idel b•1ng poaaibly ttA tlra t, ~leod v as 
p:obably the l e.•t co~t:ry 1l1 t.be r.'eat. to us e U.t jut tbi.rd. 
Croa.c• •n ua.ntone to;per~ent ve r e still e xtut and in uae 
in England in the loto 19th eentur;T • (BoS&n<lUtt) 
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~gi~ a locg aeriea ot theorists whO tuoe4 tbe1r •one­

chorda t o just intonation. a&.rbour no t ea tha t Ra.:oa c.1td 

f!X;>ed.iect aU:pl ic:i"ty rather t ba.n :.u.sic.al ceceea1q •• tbl 

reaaon tor inclu.c!il:g ~be intorvala o! ~. 5tb partial in 

b.ia ~· Ba:bour alto poill~s out ~hat !l&:o• • tun1q I.JI 

: ora vaighted in ! &TOr of tbo perfect !i!tb o• er tba thi~ 

than a.re the later, core a tuda.rd, just t~a. J'roa 

t b.i a !arbour dHuceo tbat at ~" tiM ot Ra:oa J ust 1D­

t onet1on ba4 ~ehind it Oeitber tbe support o! videspre&d 

P~'ctic: e nor the e~hatic: endoree:ect ot t heorists on tha 

baaie or ita auper ior eoUDd . 

u to the e a.rt.,' tad to t b.e prac tice or Jus t 1nto c.a­

t1oo , lt such practice the re V CioD &t all , B&r~ou.r po1.nta to 

tho dU'! iculty or lintSlJ:l.b tho more ebro:Atic worlu ot 

Karen1io , Cipriano 4e Rore, &ed Geau&ldo wi thout 1nat~­

~entol accozpaoiaent. Sdrbour poict a out in this connec tion 

t hat ! c.ap~lla 4!d cot aean ~unacco=paaie4 • 1n ita earlt•r 

U&&St and that c~orutel =ust have a4opted th• intonation 

•1ste=e oc vbAteTe r 1natru:eota were uaod. •• ¥ccomp&n1:ent . 

Vhec.her :u.sici&nl u:a.h&apend by !1xe4 l nc.ona t1ou 

could. disti..ao-ui.&b j u..t t 1ot o·cat1o.c at all 1& anothe r eubJee: t 

!or con~entio~ . £ecent experi:eoto~ion tas indicated a 

vide apan. or p:-e!e:-enc::c:. a.::.ono :us1c11Jls conce rcic.g the 

tbirda to be e:ployed . ~ccording to th e preli minar,r ! LDd-
. ~ 

Lno:• 1.A a stu::,1 by U w1e iicha..rda;.ca at Ind16.!l& Cn.i"ref'lity , 

18eonveraation with nr. Ri ch&r4ton . Hit Cioding e 
v Ul bttco2.e J)&rt o£ an unpubl ishe d ~.1 aeer-u.t1on at Irodia.na 
t;,_l.Yorai t7. 
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ac:. excellent ~::~ua1c1aAa decoostra.ted s.re&t tc.cona1at,enc7 

1D t bt tb1:da the1 "preterre4." N~ns tbeor1Dta haw. 

poatu.l•ttd 4.1!tereot thirds tor me l od7 aod har•oc;r and. it 

11 cooce1Yable that aome ot Bicbardaoc *a aubJeet,a ~ haYe 

been tb1Akiuo .. =elo41c:al17" ~ ~bar:ooicall7~ on 41ttereot 

occasiona when th07 were tented.. Foklctr baa recos:Di ud. 

the di!t1cul t7 conte:poraq :ua1c1&J>a line at !or:o.i.D& tlla 

iDterTa.ll o r just intona t io11, a.nd baa wr1 tteo a g:rod.e4 

aerie• ot ex~reisea aimed at de·veloping theae akilla.19 

Proponeo~a o~ just intonation aaaert that t he current 

ge~eral 1Aabil1ty to ~asure thirds accuratel7 ia t~ 

direct reault o! atrophy caused by :he long disuse ot just 

1ntonsc1on. At tho •~~ time o ~tcr proponents o! j ust in­

~netloo (1o. so:e cases tbe •~ ones)20 losist that 

choruaea do, i.od.eed.t use j ust 1ntoa.et1oc. T'Mre a; peare t o 

be an tocon•istenc7 htre. 

A ei~1ar contrad1c t1o4 ean be noted on the otber 

ai~ e , however. Barbour and K~ttner dtn7 thst unacco=pacie4 

Chorutea use jua t intOD4 t1on21 ~d tben proceed to a ttribute 

tte tendecc7 ot unacco~~an1e4 chor u.ea to fall 1d plteh to 

The 
and 

19?okker , Jus t !!lton.stioc.. is 
tl Xerciaes a loOTtt:e;pt t.o tr'a.in. 
u.e thd seve~th partial. 

the vorL in q~eation. 
the Duaician. to bear 

20sort~n a:ouea mat choruses u..ae just U.tcn.atiOJl 
and tbat ~tost vho don' t prefer j uat intervale to teQpere4 
oces thro~h the 7tb pa: tial 4em~nstra te inau!t1c1e~t ear­
t r o.lnine, . Orsa.n Ine titute ,'Ua.rterl y, 5:1 , p. 31 tt. 

21 I.Dtrodu::tOl7 notea to t!uaurgie Recorda A-2, ~· 
Cit • 1 COl ULna 29-}C). 

l 
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t bt ~•• o! j~ot 1ntonat1oA. 

'Iht argu:ent ~bat Juat intonation caueea t'latti...c& 

1a one ot tbt elasa1c&l and ott-:epeottd pointe in tbt ca.e 

agailat the WJ I ot pure !1ttb.l o.nd tb1r4a . I t ia baood on 

the 4oublt •:plo~nt or tbe au;e:toD1c. lD cbor4a 1D 

which tbe aupertonic is ecplo,-od Yitb subdo~1na.nt tUDct1on , 

the aupertoaic is derived b: thirds tro~ the aubdoaiD&Dt , 

aod baa the Talue o! 10:9 abo•• tbe tooic (4:} - 6:5 • 10:9). 

In cborda or dooin&nt !uoction, however, the eupertonic ia 

der!Ted b;r !i!tb.s above t be do:Uni.Dt ud has tbe value ot 

9:8 above tbe t ol11c (3:2 x 3:2 ~ 2:1 • 9 :8). Since tbe 

normal course o! har=o~c prosression is troa aubdom1nant 

to do~nant rat her than the reverse , b~on!c m~eie 11 tull 

ot i nataneea in vh1eb the aupertonic ia tirst aung (or 

plqed.) u • =ecber ot aubdoa1ne.nt bar:aozq and. held. o•er 

in a.n upper voice to becom& a &e,mber ot 4om11UUlt harmo~. 

Aa auming thet the pitch o t th e aupertocie 11 held a t • 

con.at.1.:1t level , the pitch ot the tonic cust move d owva.N 

as tbe i aterval between the t wo 1Dereaeee troa 10:9 to 9:8. 

Thua, t or every progreesion t ro& 11 to V 1D Jult intOD&tioc, 

~bert the supertonic 1e sustained at a constant pitch, tbe 

tonic talla b7 the i nterval Sl:80 or 21.5 coDto. In 0 111 

ot the great tours de Coree ot tbJs brancb o t ausical tbeor,r, 

Gustav Engel bas analyzed tbe entire score or Don G1oY&nni 

t or progreas1oos in vhicb the double e:ploya.ot ot helt-o~r 

tonee would I oree the nsic upva....-ds or dovnva.rda. Engel 



concludes that vere Don Gi o"f'&nni t o be per!or:td 1.a 1tl 

entirot7 in just intonation, tbe pitoh vould al ip b7 about 

u. ·~:ente4 tourt.h in tU course or t bt evea..l.ng. 22 'flle 

un_r audiences vbich have hea...""Cl cllorusea alip a whole tone 

1c leaa tban live minut•• Cli..n b.ard.l-1" 'be &l&.n~ed a t Eagel•a 

eat1.aate. 

In refutation P&rteb auggeata that the aupertonic 

c.eed AOt M held con.stut. .According t o Partch, it the 

pitch or the aupertonic 11 ra1ae4 a comza durinS the pro­

greaeioo 11-1, tho r esult 1e no~ dis turbing and the pitcb 

or tbe ori,ginal tonic il t!lere'by retained . 1D UJ:1 cue , 

the tendency o! chorueta ~o drop in pi tch ••1 de&onatrate 

that lett to tbeir ovn 4eYicea stcaera v111 ten4 to adopt 

aoae kind ol Just intonat ion. 

Despite tbe vehe:an:e vitb which Barbour and Kuttner 

attack just intonation, aai eap~eiall7 ita t birda, the7 

le~ve the door open to t hose vho woul d re-establish Juat 

inton.ation tnt-ouc;h zultiple 41Tts ton vbtn tU7 conclude , 

*Or course it 1& the se"f'ere l ici~ation ot just intonation 

to l2 llOtes ill the oeta•e, vitb e~a.r:.oc.ic al l7 e<i.ui"f'&lent 

ootes forbidden, tbat baa caused 1te outright reJection by 

Aus1e1&ns.•2~ The reco~ vbich acco~pLCie$ tbese reaarka 

2 2£ngel , Gusto•, ~~~e Kat~•=atiacb-h&r•oc1acbe 
A..~a1zse des :>on G1ova.nniV'Oii F.ozart , Vf,..,, III , 1887, p. 491 a. -- -

2~£2. cit., oolwm ~1. 
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u:pls 4e:=.on.stra::ea tb.a t :tOre th.&.n t wel ve toc.ea vou14 1cdeed 

have to be available 1! jus~ ict on•~ion vere to be applied 

to &usi c having. &llJ' substantial ha.r:t.ouic re.nge . 

It ia tro~ juat auch a pre:!se that Bos&equet aod 

Poller begt.n their apecu.le.tiou on mult ipl e cUViaion. I t 

ia &lao trom t his pre~ee t hat tbe vast number ot UDequal 

acalea eucb as Belmholtz' (24-tooe) , Sit&' (50- tont ) &n4 

Groven'a (36-tone ) ba•e ~1aen. Partch &leo ~akee juat 

intonation bia atarting point, a.l thouo,b 1oe1at1ng on the 

ext ension or the ~rinciple to incl ude tftt ?tft and llth 

pa:tialt . ·~llrtch:idt and .t.:itl used jutt 1DtontU on u 

tbe thtorttical baeil tor 19-ton~ te:pera&tDt mucb •• 

ZarliDo , Mtraenne ond Raceau u~ed J us t intonation •• the 

ba&is t or ousical a~te~s t or wb1ch tbt7 too advocate4 
2• t.e::peruent. 'Ibe coincidence ot the Juat :.inor t hird 

with i ta equivalent interval in 19-tone tezperament (tht 

discrep&eCJ is a s~ell traction ot one ctnt) is oct o! tbe 

5tro~;est ar~ents used tor that particular •7Stta• 

espec1all1 b;y .lriol . 

f echnicall1, jus t intona t ion sup; lies the proponent 

ot :ult1ple divisioc vltb a ~odel whose consonant th1rda 

41!!er auba tanti a lly !ro= t boee o! 12- tono te=per~ent. It 

also i ntertats hi= t hrough it1 sreater vari tt1 or b~elc 

lntervala , vhicb re qui..re s~e.ller sub41.Yia1ona ot the occ.ve 

24rne te~para=ent vas meantone to tte tor=er cese . • 
IUb-co&:atic tecperament not unli ke e qu•l tempera:ont in tbe 
aeco~, &nd. eq,ua.l tez:pera.=~etlit 1A t:he thi..rd. 
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than l/12. It provtdoa hi• vitb ouch rolotiYol7 &inuto 

1ntervala ea 2S:24 the dir!a~eoct be~~••n eajor aDd ainor 

thir4a (wbicb Ariel con.idera to be the b&aic uait tor 

19-tone tompero:ont) a3d 81:80, the di!te ronco ~tvoon tho 

=ajor ~ =!nor whole- tone& ( which ~a widel7 bel4 to otter 

tho boaic unit tor 53-tone te:por~nt) . 

Bu.t , aa vi th Gr eek t u.n1.c.ga, just intonatioc i a 

equoll7 1&portant tor the 1nt&n61bloe it brin&o to tho 

modern propount ot ~eultiple 41•1a1on. T:r.ere 1a t be 

myatlgue ot 12~11 r ation4l nu=bera, and tbe i~eal ot perfec t 

conaonance. AD4 there 11, aa vit b Greek ~inga, the 

eaaoc1at1on with a go lden age in the hiat4ry ct t he vorl4- -

1n th1a caae with tbe Reoaiotan~•· The atte&p t to acbitYt 

Juat intonation 1..a.. aore co::plex auaic tha.o. vaa obtainable 

in the Rtnaiaa~e baa sti=ulated ·~ proJtcta in aul~plt 

41~41on and Yill no doubt continue to 4o ao. 

Ul t4 litarall71 the ter& ~:eactone te:per&&ent• 

applies only to Pietro Jzoa•a ~co~a ce:pera:ent ot tat 

!1!tb, vhtr ei.J:I; the maJor tb.lrda &r·t e x.ac~ and the maJor 

aeco~a (to~•) are the ~•an ( geo&etr1e) between 9:8 &D4 
d 

10 :9 . ~ the ~:~ore gacor1c: aonae in v.bich •ua.ntone teap.ra-

:ent• Ll eo:et1=aa uae4, i t b41 coat to •!an ~ t e=perazent { 

ot t~ tltt.b, tor the pu...-poae ot ia~oYi..A; the t hl.rc1.8, w~r.1A ~ 
z \y 

iJ:. ;q Wl • I et J..'f' <t ~ ,. y .: . f.!!. -o 11 '7.!h 
t tf 



t he !1tth 11 o.:.aller thaD 1n 1.2 - tone e qual temperue.Dt. IA {( 

th.te eenae there are nearl.7 e..s .~ Y&.rie tiea ot aeanto.ne 

teaper~nt •• ther. are 16th, 17th and 18th eentur.7 

tbeori eta C02b1ned . The gec~ric :eaning vi l l be uaed here. 

l'lea.a tone tecpera.aeut t1gu.red he1Yll7 in the theoreti­

cal vr1t1Ago ot tho 16th through 18th conturioa, Ita t.­

portanee 1~01e out ot the reali2atioo t hat pure tilt~ &ad 

pure thirdo could not oxiat side by oido in • •uo1cal 

syatem conta1n1nt a amal l number ot tone e . Tbeoriete , 

therefore, reeurned t or conv~nteoce to the Pythagorean 

proctlco ot producing tho third by co•blning !our !ltthe 

and deducti QG tvo octaves . Hovever , vhereaa the 

~h48or-una used pert ect tittlu>, allowlns tbo thlr-do to 

be a coua luger than tile jus: t hires , the &>ropononta of 

::eant.one tt:lp.r~ent reduce<1 the si~e ot the !itt.b.a 1D 

order to improve the t :t!.rds . In. uon •s ).-eoua t e:::pera:.ent , 

the a oet eignit1cant and the onl~ llte~ally correct •mean­

tone te~ptr&Qent," the fifths e~e altered &bo~t s~ cents lD 

order tbot tbe th1tQe can be ~ure . 

Tho ahitt in •~phasla !r-om the por!ect tit th to the 

maj or third •• t be b&aic un~lterable i nterval vi tbin tbe 

octavo 1a partly ox;>lail>ed l>y the dovelop.:ont o! t be thiN \l 
•• • eonoon&nce in ~ua1cal usage . But th•re 11 a logical 

r-ea.aoa. ror preterrin.g ::aoa.ntcne te::~er-.=ect to PJ·thaaore&D 

1at onation. Since the third ta co:posed ot ro~ tittha 

( leaa two octava a), a aicute alteration o t a ainl) e titth 



vill b.ave a tourtold at!'eet on t he siz.e or the thi.rd. B)" 

m•king ooeh !i!th ~aller by ~ co~, the third 1& i:proTed 

o~ -vbol e co:ca, which ie eooug.b to ca.ke it x;er!eet. Ther't­

Core, vhereaa a •1•t•= eonta~ pure !Let~ vi~l ha~e t hirds 

iO e rror by a wbole coc:a, e •Y•t•~ vith perfec t thir4a wil l 

ban tittba lD error b7 onl7 It co=•· It thirda and ti!tha 

are conoidered oq,ual17 i.=porta.nt l n a cu.ica_l •TDt,tQ. 1 tbe_a. 

clearl 7 it 1e bet t er to chooeo the 07Mtez i nvo lving ~-coaaa 

ot e rror t ban tht e,t t= ~avolv1~ a 41aerepanet o t an 

eotire com:aa. 

Otbor so-called :eaotoae te;pera=en t a hftVt ariaen 

C~m atteopts to co~~ro:i&e the difterecce • between fifth 

lied t b.ird , ~:~aking: n~ ither ptrtec t vht le holding to a mi.ni11W11 

tte d1eegreeable d1aerepaneies io both . Stil l other• haTe 

d eveloped !roo t.,. oborteni.cf; o r both the ti!tb aJ>d tha 

•ajor third i n order to iaprove other intet~ale i n tht 

ttcpeta:ent , aos~ cotabl7 the =inor third . Y.eantoab t e:pera­

C4Dt t a looked upon vi th 4iatavo~ by t hose wto cocs ider the 

pure tittb to be ~ore icpor tant tb$~ the pure tbi~ or who 

loolc upon t b.e pure ttird.s a a 1.D.!t r1or co al tered. tt.i,rda. 

Ntvarthele•• • it repreueot G ~importAnt phase 1~ tht 

h1ator7 o! 1otoc.ot.1oo and one vhich aaw t b.e birth 8Jl4. 

d• v•lop:ent or ~r=onic ;ractice. 

Tber• ar• , aa wi ll be shown, t wo tmpo~ta~t reaaona 

vb,)- t~r• 1" t. cloae · kia.ab..lp b,tveen ••utoae t e :pera::ent 

&4d ault1ple divia1on. In the tirat place ther• 1• a 

11 



thtorttic&l ~latlonabi; betveeA ~ given =eancoca te~pera­

cect &:111 a.o equal t·t:.perue:lt inYolv1.ng : ultlple 41Ylaiora. 

~~ 11 beeauae ceaDton. te:pera.e~t ia a perfect tut 1D­

cocpl t te 171t•=· Tb4 aharpa oc the ooe han4 and the tla ta 

on tbe other art tttver joined t o:getber, each z.t&.Dtou a:~etea 

haYing it1 own part i cular alze oC ~wol t • tltth ~·~• the 

t wo tDdl •• eet.• But it la possible to contioue tbe ltriea 

ot !Htbo in tbno oy until , vith t bellid ot on!J' negl1g1blt 

additional te: per1ns, they ~ ~eet . Tbia produce• an equ•l 

te~per&oecc vhieb ca7 be thought ot •• t be tultillment or 

~as ia or blck&roua4 tor the particular kind ot :eantoo. 

ce:perue.nt. Theoris ts o! tt;e re:antoDe period , aucb u 

SauYeur, I .Ctu&ll7 414 use ::.u.lti.,le diYisioo aa • theoretical 

~••1• !or &c&A,on¢ ;e~pera:ent, Converstl7, tod11, th11 

relatlonahip 1-1 u.aed to j u.st1!7 Qultiple divis i on 11 a ~&:l.S 

of reetor1Qg the advaotages o! ceantone te~peraaent. 

The aecond cloae rela tiona~p between ae&Atone 

tem_p-eruent end multiple d1Yisioo ie 1o. the prac tiea.l reala. 

~~01 ot the proponeota ot me2ntone temper&ment ac tuall3 eo~­

ce1Yed it to~ intLrus~nta possessing ~ore tban twelve kt71 . 

~eoatoDanc e inst~entl ve ro built and ampl,Y describ•d vhieb 

aade multiple 41V111on , part1cul•~l7 thoae 071ttc1 1~vol•tco 

19- and ~1-,onee, a ~2lit7. ~ Cbarle a Eent aaa erta ,2~ 

25xe~t, Cba:les . ~ ~~~rodue ti o= t o ~o- ~4 
":'exi'ft :-u~or, p . ""-6 . :bti"D!;Se:-:o nn):ubiT&ii'i!"Tocu:iiat ia 
~a.rttcu . .-.a.ri:~ va.lJ.a'ble to= <;be ~_gi..nn@r d\:e to the t horoug.h­
oe sa o t ita lntor••tioo &cd :ce lucidit7 ot 1ta preae~tatioc. 
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re!erri~ to Arcn•a ~-to~ te:p~ra:ent, •xt one vert to 

4ee1s:=. a.n i.nstr'l.:.:lent c•pable or pla,,.-il:l.g the co::.ple t e aean­

to~ 111tt: ••• (i...D..-olvi__n,g both t!le a~a:-pa &Dd tht t'lata 

in cc-=cn \Lie ) ••• it would re :;aire 19 D11 to tt:e octave.• 

It ~isht bo added that 1! one vishod to =aka ot ~oaaa 

te~per&me4t a cloaed eyste~ , he would require ~1 tonee to 

the octaYe. 

Meantone temperament gradual l y gave vay to 12-tone 

equel tecperament (which is, lts~tt. a term ot c eantont 

te:per~ent Vhen tho ter= is uee~ in ita broadeet ttnae) . 

12-tone t qual te=pora=ent 1s the reault or the alteration 

of tho tit~b b~ opproxi~otely l/11 co~e, which te::.ptr~ent 

l t avee ttt tbi~ 7/11 co~a t oo large, L~ t be cinor t hird 

8/11 coc:a t oo a:al l. There ap~eare to be•• bttD a t vb­

at&ntiel period betvten t~ ~axicu= i:Iluence ot Aron' t 

~-co~a tt:per~nt and the tri~pb or 12-tone t qual tempera­

~nt ~htn a compromiGt temp~ra:ent or 1/6 co~a , aocetl ••• 

called Sllber:ann •a t e~pe ra=e~t, enjc1ea videeproad uae . 26 

or importance to tbe pre s ent stud1 ere evidence• ot 

clo6e histo r icdl ties be tweeo ~eantoDe te~~era:eot and 

theoriea or lt.Ultiple divisi on. EQ~&.l11 i::portant 11 the 

quest!..::l wbetber the d.eticienc!es t.n :.ee: tone te=pera.cut 

which caused ita 4o~all vere of t~~ kind thst =ultiple 

26Sauv• ur undoubte41:r r:.ea.ct t h!a te::.~ra:eat v beD he 
·~· tb~t the ~~-toae t~:p~:a:ent is 1n se~eral use b7 
:Js1c1&nt 11 !te 1ot~rvals are •$sentiall7 the lama. Set 
ScUrchen, ~ t:ature ~ ~. p. 42. 
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d1Tis1on could have preTented. It it can be eatabl1ahe4 

that aueh elbae ties a. bave beeD euogested did exist, and 

it it can be further establ1ebe4 that ceantone t .e;:peraaant 

tel l ~ecau.ae ot ita •volvea "2? &n6 not because o! ita aa&ll 

!Uthl &.D4 t b!.rda , t:en a atrong bietorical case can be 

cad: e tor ~u.ltiple 4.1rta1on aa a just1!1able extension ot 

aeantone tempe r a.ent. 

Ot particular relev&nce 11 tbe work ot the deat-&ute 

tbeoriat , aatrooo~er and za the=a t1c1an, Joaeph Seuveur • 

.Utboug,b .b.imselt l:ll&ble to he ar, be vorked with the con.atut 

corroboration of :~sici~ , and obtaiDed auch insight icto 

cus1c tbat Eer=IDD Scherchen wa a led t o plooo bic ~tb Bach 

and S.etboveo a=oco the groat 1~ovatora ot =ua1e . 28 

Sauveu.r•c V!'it~s on :ou.sic appe a.r i n aavera.l articles 1D 

the ~(coires or tbe Ro7al J\cade~ or Sciences ot Pari• and , 

except !or tl:.e br ief su::.::.a.r,1 b.; Sc hercl:.eo, have r.ot been 

t:o.nslated into ~,;lis.!l. Seb.ercben alludes to Sau•eu.r 11 a 

proponent or 4; - t one temperu.ent az:~d. aa a.n op;on.ent o r 12-

tone tempera::ent . :he letter is quite true, aa the !ollov-

1ng &tate:ent, tre:slated. bj Sebereheo, bears out.29 •Tbie 

27':b.at !e, -:be ~•d !1!"tho betvoe n t he t ones a t tbe 
t noa o! tho syate~ . These co~ ld be cor:eoted b1 multiple 
diVision, vbile tbe s:all thirds 644 ti!tba ~• baeic to the 
s:ta.ntone ayate:z an~ a..re not correct.ed b7 t he tilid.ition of 
:=ore ton••· 

28Tbe 5a=u=e ot Husic. lD t~11 book, Scherebon booora 
Sr.uveu.r, '!ti"Cb 1 c:. ile""'it::.oveo vi th An tfiSS-3 apiece, US1.f1.6 
t~ir t r&::.ace!ldi.:.,,; i)!'t~tness &Dd t he ir p~81C&l cUaabil1t1ea 
aa a c entral t be: e. 

29~0 !n&liO~ io DOt b7 Scher cbOD but b7 Villi a= HanD; 
Scb.ercb.en'a trallSl&tion was to Gtrmu. Tbe Na ture 2!. ~. 

p. "'· 



102 

aysta:: (12-tona 'tecper&:e!lt) is ;:eterred b7 our leaa 

co~pet·ent 1D..Itru::.antal1sts; it allova O!lt to tranapoae 

eaa1l7 without chang!~ or int~rv&l. But : ore aeca1t1•• 

mua1e1ana have rejected it , bee•use its interval& dtYiate 

troa the diatonic nora.•30 

It 11 aloo true that sau~eur propoeea 43-tone temper­

ament, but there 1a no ev1~ence that he ever envioase4 muaic 

with 43 actual tonos to t be octa~e. Sou•eur tVi4 entl7 

meant 4}-t one toQpor~ent to be ~be theoretical ba111 tor 

a :eantone te:peramont 1nvolviug the tlatting ot tbe tilth 

by l/5 co:=a. Tbe crucial State~tot b7 Sauveur vbieh 

Sc=erchen paaata over without co~nt 1s that ~55-tone 

te~,erament ia LQ universal use b7 ~us1c1ana .• It ia 

obvious tbi t twc 111 tl>e liu~&l •• ~Ue t ill• otatt ... ot ia 

absurd. 55 t onea to th~ octave i s a radical projectioD 

tOCa.y and a ~.5-tone octave has never enjoyed ~Wlivereal 

u.se .. " \lbat Sauvtur evid.entl7 had in =ind. 11 l/6 co:aa 

te~per~ent which, in the eerl7 18th centur7 , is known to 

have onjo7td w1dtaprea4 use. The tilth in 55-tone tempera­

cent 11 altered b7 almost preciae1J l /6 coQma , r endering 

~5-tone te~per~ent tho theoretical eocpletioD ot t~e 

~'":e 171ti::~e 8. son usage ctis lea JoCeu_r a d' lnstru.:.eo.a 
lee =o!na hob1lcs , a cauoe 4e aa si~pl!eit' et de 1• tac111t' 
pouvan: trans~ose~ les notes ut re ~1 ~a sol la 11 aur tellt 
to~ehe qu'1ls veulent , aans •~c~ char~ecent d~a ltl 
1o-:e:-vallta: :ais les d1!!€=~cees ~~s l:lttrvallta dt ca 
13s:i:e avec ee~ du asa:;;c 01ato~~ut jua te itant tro~ 
&:a:ees , l ta hAbilta Jo~eurs d'lnstru:ens l'ont r• JettE. • 
~e~31rea, 1?01, p. 214. 
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oeiJlto ... 171tt::o 1nvolv1Z>g !itths altered by 1/6 coa::oa. a,. 

the aut logic , tbe 4}-tcne te!!pera.::ent 6d.voc:attd b7 Sauvau.r 

can be coa.atrutd. aa tbe theoretical co:plet.1on ot a aea.ntou 

ayotem 1nvolv1Dg !irtbA altered by l/5 eoaaa. CoDa idara tion 

ot Sa~ve ur•a reaaoca tor advocating tbia t a:peraceot bear 

out tba aaau=ptio o that t!lia 1-a v hat h t 1ntaDde4. Ra liata 

9 rt&IOD.II 

l. 

2. 

s. 

6. 

¥Oint. 

It preoervea tia just miDor second of tbe 41a­
tontc 111tem .~ 

It preaerves a major aceond and chromatic ••=1-
t one t hbt repreoeot 1rit~eticel eaana between 
tbe Just al ternat1vea . 32 

~e deviatioos ot the ott er intervals are equal, 
excti" t tb • t or the :inor t h1~4 vbich 11 doubltl 
ec;.ua CUocre~cies bot~;er the ear leas than do 
Wltqutl ontO. }} 

It tbe \l.Dit or "-"-tone te=~r•~•~t i a 1teelt 
di vtdK i _nto ? parts, al l ot the dJ.screpanciaa 
tall very cloae to UDita oi thia ••alle r aub­
d1v1a1on. 

The zoat per!eet interval , the 4tb (5th) , 11 
bett er represent~d than the thirda. 

4~-tone tecperG~ent is a :~ean b-etveen the otber 
legi~imete eyetems. Its v bole-tone i a &n 

}lThia and the sueeoodin; 8 points are taken !roa 
Ge no!"a le CI.Oa ::iia ti!::es TOI:"fere~ do Jo:usic;ue, X(~:otrea, 
pp. ,16-l~ --

}2Thil •••~ error is elar1!1e4 by Sauveur•a sixth 

33Tb!a po1:at, :~o:ev~at alien to our age, 11 aa4e 
:-.~"&tedl.y in tM le~!l Ctl1CU:-y . OUr 12.-~oc.e sya te= b&l 
~os t unequel 4!acrep~c1ea ~s be~eea 5 th and 3~. While tbe 
t i -ttb &.:1.:1 =.aj o:- tr.trd ot 19-:one e~,pera..:.e:at ar• ill error b7 
t.l.:aost preciaeq tht c~ a.c:owat . 



&rith:~tical co~ between two cinor ADd three 
~&.jOr to nee 1 precisely th-e proportion wbicb 
appeara !n tb4 octave . 

?. The tUQ o! #ll deviation• or the 1nterYall, 
t aken positively, i s leaa t ot all tbt e7ate ... 

8. Spta=&ridel (the •~eller sutd1•1aion ~ent1one4 
above in no. 4) ere equel to tho }Olat part ot 
the octave e~d represent or41n&ry logarith&a. 

9 . I have tri ed ell ot tbe t e=per&Lenta OQ =7 
el &Ttcin , and ~ colleagues hGTI preterre4 the 
sou.nd ot '•3-tono temporaaa:nt. 

104 

S&u•eur•a third point , the t be pretere eq~al devia­

tions to unequal ones , 11 prob&bl3 at the r oot ot bla prt ­

!erecee tor 1/5 eo~a te:perament. Tbo perfect filth ao4 

t~e cajor third, repreGectino the intervale troQ tbe Cunda­

~ota: to the upper eonsona.nt par~ials, are the i.=.portut 

onee to ~o•t ot the thtori&~s . I t is sel!-e vid~nt that 

~-co::a te=pera=ent ! avore tpe t hird completelT vh1lt 

Pyt~agore&n tuning t~vore tbe !iltb. Tbe ar1tb:et1e meaD 

t~~••o thea youl4 be l/8 ot a co~a, but tht arit~etic 

:.e &u 11 bard.J.,. valid hert, ainc.t d.1sere:uu:~c1es or the tt.ird 

v:ul4 the~ bt tour tl:ea aa great aa d1ac~p.nc1ea ot the 

fittb. Sa~vour'g 1/$ com:o te~per&:ect i s tho e~uivalent 

o! • geo:otrtc :.eu t>etvten. the .Lron ;ae&Dtooe tee~peruent 

o:~ tht oce bAc.d o.nd P,-thogorea.o tuo.in.o oo tbt other . The 

t=tr4 • • vtll a3 the !1Cth ia in error b7 1/~ eo=ma . }' 

34According to leot• s !igcres in~· Cit., the Ciitb 
1L ~3-tone te~pera=ent 11 ~ . 28 cen~a !let vbiTi tbt tbir4 1a 
4.39 centl aberp . rn, diac reyancy bet~een tbe t~o deviations 
is a reltin<itr th.a t .. ,-~ooe t~:pera.c!zl't is. ocl7 &D opprox.i:Da­
t ton (&l tho~3h a good o~) tor 1/5_co~ te:pera:4nt, t or 1D 
tt~ latter 115te~ tbe deYiatio~ woul4 be exactl7 equal . 

/ 
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4A aap•et ot Sauveur'a ease wbicb eopbaalzea t hat b ta 

inter•at to .a;3-t ooe teapera.=ent vas 11 a bea t a tor a :.u.e lcal 

s,rste= rather tb&D 11 a cocplete 11ste~ ta ia bta I Qpbaata 

in the adva..ntas•• ot •}-toc.e t e:.p.era:ent tor ceaau.re:ent. 

l/5Cl ha a been t ound by a numb~r or theoricta to be e ute!ul 

uc1t or ~aeu:e~nt because t he logarithm ot 2 (the octave ) 

' ' 1/}0lt called an epca~eride by Sauvaur , 11 

cal led a atvart by otbera vho use t t. Use o! savorta aakea 

poss.ible the z::.ea•ure:.ent ot intervals by o rdinal'7 logarit h.:a 

of their rati oa , wit hout tr&ns posing by a co~pl1c,ted con­

at&ct aa tn ttt case of cents or =ilicctavea . Theortota aa 

far re:oved t ro:r. ~· advocac.1 ot 4}- t one te::per~eot u 

' • .'a:-ach:ldt an~ Dl.nie lou hove :ada uae ot tbe aavart tor 

FU:poaee or oeaaur.~nt . But this baa little r.levaoce t o 

the custc:a l =•rtta o t 43 t onea to tl:e oc tave. Seitb.er 4o 

Sauveur•a ott•r pointe, vhicb 1tre11 the d1etoa1c lAterva le 

but to co va7 pertain to a ayetec c:onta lnlog •U7 ex,tra 

tones. 

J.a sauveu.r'e 1/5-cow:.~a and Sllbet'u:m'• 1/6-cOID.IIla 

t&ltp!rauntt b& 't'e tbr1r close equ 1vttlente in·~- •od 55-tone 

te:pera=:er.ta, ao A.ron '.o ;...- c oc.:na t.e:1pera.:~~ent b&l!l ltA cloae 

eQuivalent ta H -tont e qu.al t ·empera.:ec.t. Tt-.e Dutcb cathe­

~attcian P.UY6t~t pointed o~t this eQ~1valence 1D the l?t b 

centur1. A practical connectio: betve~n the ~vo ~•• eetab-

1!.5hed , a t l e ast tor t x;:er!:ent.al ;u.r;oses , by V1cent1Do . 

late Re4a1as&nc e co:poeer , theorist and :U#t c 1&D extra-
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ordi.o..&.r]'. Ria ·a.rebiee:balo v• • tuo&d, he 11.31 , t o the pr•­

Yalli..D.g i..D.ton.atiOll O( his dq, vb.ich wa a ,.._COUll t e:ptr a­

&ent . }5 Eis 1.nst~ent poa a• •••~ 31 ktJ"I t o t bt oeta .. and, 

1! it vas at~ed to tbe prevai l ing 1o..tonat 1on ot bia d&7, 

wu nea.rlJ' e,ual.-t~~:-.4 . ftUa i s abovu b7 eu.aplt 25, 

bel ov , in whi ch ~be 1? p1tcbea tbovn by Xen t t o r t he DttA­

t one 17ates art eontraated wi th t be equiv• ltnt pitebea t o r 

31- tone e~al te:pera.:ent . :..a v i l l '&::. obsened, there i a 

no <11 1lcrepa.ncy as l o..rge aa a s eh.i sa.a. '!he t wo I J"&t u.a are 

nea.:l7 1de!lt1cal, so that o~.t z.ia.C: SA,f vit!l !'Ull just1!1c a ­

t1on t hat ~-co~ t e:per4Qent, vbich t oJoyed videspre&d use, 

is the direct GDcestor ot 31- tone t e~;ara:ent, which haa it& 

••!:7 a trong aa.• o-ca.t ea todq. 

Durillg the eo.rliet t period or mea.ntone tuning , sen. 

tb.eoriata ; ropoae-4 t o alter t.bt ti ! tb by :ore tb&n )t co ..... 

in tb~ int~reJt ot r •ndt ring the ~inor th1rd ~d maJor 

aixth cloatr to tl:• ratio 6:5. tbe cioor thi.rd ls c:-ea t t4 

io ~tit 571te 21 by tbr.t aureri:P.OIOd ( i ! tba . \~Are the 

fi f th 11 purt t~t aiao r thL~d . li k~ i ta eo~pltaoot wit~A 

the tl!tb th~ &aJc~ t~ trd . is out o: tun• b7 • co~. 1or 

the a:J.cor t hird. 'tO b~ in perfect t .u.ne , tbt ti t th c u..t be 

al t ered b,1 1./~ co:;:.a , vbicb v1.11 f.lso bt the e rror ot c.U 

:ajor tbird . Two ~porta~t ~tnaissaoct theorists , Z&rlioo 

a:d. Sa lines, propo$ed 1 uch a ttl:~era..::.ent . I t should ~ 

atreaaed that bot~ tbeorist a also p ropoae4 otbe r te-~ra=enta 

and that tb£y cUd :ot 11ns;1e out 1/ }-cou a te:pe ru t:nt tor 

}5Earbour, 2£• £!!., p. 117. 
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~1-toa. Y.ea..atoce D1ecrep&D-C7 te=perueot twWg 

o.oo .l o.oo 
~8.?1 -------·-??.42 J.il ?6.05 1.}7 116.B Sl> 117.11 0.98 154.84 -·--·-------19~-55 3 19:;.16 0.~9 2}2.26 ----------270.9? ---------}09.68 0 }10.2? 0.59 }48.}9 -----------}8?.10 Qjl }86 . }1 0.?9 425 .81 Db 42?'. ~? 1.56 46'1.52 -----------50}.2} D 50} . 42 0 . 19 541.94 -·--·----·---5!!0 .65 D;l 5?9.4? 1.18 619.}5 5l> 620.5} 1 . 18 658.06 ---·----·---696.?? :; 696 .58 0.19 7}5.•8 ----·------7?4 .19 --·--·-·-1112.90 't 8H. 69 0.?9 851. 61 -----890 .~2 F# 889. ?4 0 . 42 929 . 03 Gb 9}0 . ?9 1.?6 96?. ?4 ----------1006 . 45 G 1006. 84 0 . }9 1045.16 -·----------108}.87 C# 1082. 89 0 . 98 1122. 58 J.b 112} . 95 1 .}7 1161.29 ---------·-1200 . 00 .l 1200.00 

1/3-ccm:a tecpera=ent cs~ v.ell be cona1dered a 41rect 

torb~a.:r ot 19-tone oqual t ec;;ercent. J.ccording c.o E&rbour
1 

Sal ines never rtali~ed th@ possibi lity ot c losi ng hia 17stea 

tht-Ou_;b the u.se ot 19 tones ;o the octa••· Za.rli.uo, vbo 
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propoaed 1/3-coz=a te=~era:ent,but Oul1 •• one ot ~and 

vitbout tbe tntbuDi&ac he reserve4 tor ~- LDd 21?-eo~ 

teAper&&t.Atl • bad a 19-tone i:latrua~nt ~onatructed, •ert 

probabl.7 tbe tirat of ita r.::eciea. but thtl"' 11 110 entence 

th&t he tune4 it to 1/}-co:ca ttoterasent et &Q1 tlae. 

NeYerthe ltll 1 tbt correspozui~n:e betveea 1/3-co:.:n.a tempera­

~ent Lnd 19 -tone equal tec;era:e~t is extraordtcaril¥ cloae , 

ae Ex~ple 24 sbowa , aad 1/;-eo~a t ecpera~ent can be eon­

si~ered a <arect e.ocestor ot tbe later e1etea. 

Exa::plt 24: 1/3-Com.ca and 19-Tone Tecperuent Co:opare<l 

19- tona 1/} co=a D1acrep&J)c7 te:.pera:=ent to:pera.~tent 

00.00 ~ 00.00 o.o 6}.16 J.# 6}. 52 0.}9 COli~ 126.}2 ~b 126.06 0.26 Ctl>t 189.4? II 189.57 0 . 10 ..... ~ 252.6} ------315.?9 c }15. 64 0 . 15 CeDt }78.95 C{j ~79.15 0 . 20 cent 442.11 Db 441.69 0 .42 cent 505.26 l) 505 . 21 0 . 05 Ctnt 568.42 llil 568.7} 0 . }1 eont 6}1 .58 Sb 6}1 . 27 0 . }1 eont &94 .74 l! 694 · 79 0.05 cent 757.89 -·-----------821.05 p 820 . 85 0 . 20 ClOt 88• . 21 P# 884 . }6 0 .15 cent 947.}7 Ob ')46 .• 90 0 .•7 cent 1010.5} G 1010. 4} 0 .10 cent 107}.68 G# 1073 - 94 0 . 26 <tnt ll}G.84 Ab 11}6. 48 0 . }6 eent 

.l nu;aber or co:.proUses l:etveen l/3- and ~coca& 

te~per~ntt v•r• proposed . Z&rlLno •a D~ 1• gt~er&ll7 

••eocieted v1tb 2/7-co-=- te:perament, while tte 18th centur7 
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English theorist Robert Seith endoreo4 5/18-co&&& te:pera­

•ect. 50-tone e~uel division :igbt be used to coaplete 

either ot the above ayetama, aa tbe tilth ia ver,r cloee to 

696 ee.nt1 1.11 both . S::1.1th'a ia the neuer one to 50-to~W 

te;pera:aent, hav!..Dg b een e&.leulated v1 th the 50-41T1e1on 1A 

a1D4. 

Smith 1a a~eo on rDcord ae oppoeina 12-tone e qual 

te=p•r~nt which , dur1ng hie l1~tt1ze, bad begun to die­

lodge uutone te:per~ente tro~ their po&1t1on ot aupre3tC7• 

•the bar2o~ in this ayatem ot 12 becitones 1a extre~•l7 

coarse ~d diaagreeable.ft~? ~ith 1 a and Sauveur'e opposition 

at least •~oses t that tbe appr oaching triumph ot 12-toDA 

equal taQptra=ent was Yitwtd vitb al~ by aoco auaiciana 

who tully ucdtrstood its 1mpl1eat1oue. 

A number ot modern edvoeates ot multiple d1Yia1on 

baTe taken pa.rtieule.r interest in the tJ::.eocy and practice 

ot ~antont tt:~era:ent. Pokker regards :eantont te=ptra­

~ot •• having been a highl7 satis!aetory system ot intona­

tion whose u.Ddoin,g vaa eau11sed b7 the i .neonvenienet ot 

rtquiriDS aopa:ate keya tor G; and Ab.'8 He is o! tho 

Opinion that tbe :uaic of Sveel1nck JOun4a beat vbtll per• 

fOrmed iD ~tOntone te~peramont.39 Of th• 6b1tt troa 

'7S:J.th, Hcco:li<a, p. 166. { ? f''l) 
}Sl'oltltor, !!; !:!!!!.• •• P• 152. 

'9toltlter, ~·, P• 161. 
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me&at one ;o equal tewpe r&ment, Pokker wr1taa, •fbere wa. a 

gro" ing te.cd.enc1 to sacrifice the r ·et1nE::ent ot the Ta.rietJ' 

ot aem1t ones i,n order t o make tbe~ all equal an4 tbereb7 

t o gain tbe e~:.plete tr.td.O: Of ~eod.ul~ • -.Q 

Pokker acknowl edge s hia debt to HU3ghena whc orrered 

}1- tone t ·e :.pera:.tDt u a =ea.na or coi:pleting .1ren•a aean­

tone te:apero.cent.41 I n ?olt.ker'e t i..Dal euua t.ion, b.istorical 

a.n4 acouatical eonaiderat1one (tt'u lat t er re lating prU.....r117 

to t ho 7 th partial) abort equallT 1n hia cboiea or 31-tono 

teaper~ent. ~~riceslooprical t QUal tempera:~ot baa two 

tacea. One is t urnod to the paot. I t . r ecalla into being 

t he all- but !'orgotten beautiel or the :.uaic or the gr·eat 

old coster• b~ reatoriDg the te=pe ra=ent th t7 breathed in. 

~. otb~r ! ace !a tu~ed. t o t be tu~e, vitb ita pOI11b111t7 

ot coping vitb ne w bar~onio s and with a utocbtbooou• aue1o 

out llde tbe co=pa•a or tr&d1t1 on&.l secular \.'eatern cusic. •42 

Xornerup is another advocate ot ~ul tlpl e d1T1 a1on 

vto is well avare o! its close relat1onsb1~ v1tb ~•antooe 

te~pera=ents . He considers Aron 's ~-conma te:peramtn t to 

be t he t o :o•!"\l..l:ler or 31- cone te:pera.:ent cd. S.alioaa• 1/3-

co:l:Da te;per&r:!nt tbe to r ·erwmer ot 19-to.ca te::Jperament . 4 3 

40?olle:-, fi~4 7e:pe:-uent vi t h 2,! !!.!ll.!!• Organ 
!ns t 1t\lte , ua.rt.er ~. o.t . ;> :~ , p. ~ .. r.-

4l rokker, UD C:-;ut 
1 

a :.t ~:1 toes ~aJeura !! l"..1ceurs , 
£~cbe~ct~s r.usicaris , ~· 02. 

42Fokker , Sgual Tt:per&:eo t vitb 2! Notes , P• 44. 
43-sor~e:"l;p, :5.e Vo :-l AU:er de:- ~leicbacl:.vebenden 

'h :.J)!:-a turon r.1t !.2, od~r ll ~dnen l o. de:- CJ~:t•ve , P • 6 . 
l:or:.-uerup 6t.trl.Sut~a bo;S: r.ea..o t cne te~pe;-U-ents to .lrDold 
S~t lick, rather than t o Aron or Salinaa. 
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1bese tvo 171te=a ot =ul tiple diviaioc ar• tht one a in vhieh 

xor:erup baa tho greatest interest. 

Xta..otone tecpera:e.Dt l ett behi..nd. apeciatAI ot inatru­

:::e~:t a vi th "Gpl1t-keya • ~ otter clevicea tor rea11&1.D.s 

aort th&D 12 tonta to the octaTe. Lockicg, ;erh4pa, the 

i ntangibl e prtatts• ot . the supposed Grttk tunica• or the 

1llua1on ot per!tction io. ju t intoo.otioo., Ct l.titoo.e teape,ra­

cent ottera • bockground ot pr5ct1cal multi plo d1v1a1oo •• 

well •• a tbeor.7 auoseati~g s reater multiple diviaioo.. I t 

ia hardly aurprioing that aclvocat~ s ot cultiple d1v1a1on 

5Ucb •• ?okker, Xornerup and Sos~quet, ha•ing detero1ne4 

to C.eir aat1atae:-1on tl':.at ::.e&Jlto.oe te=.peruent waa llOt 

44 
dro~yed because o! ita tasie in~erTsls, cite ••a~tone 

:t:,orasent aa prtc•d@nt !or their propoaala. ~bi le the 

aplit keys on tbt instru:tnt a possessing 1} to 16 tonea per 

octe.Te could pu'h the "volves• av .as !ro~. tbe coor , tbe7 c&n 

be tl1s1oated eotirel7 b7 a eo: pl.eted system o! =ult i ple 

d1Tis1on. 

hrioda other t ha.c. t he Gre ek, Renaieaa.ru::e, And 

Baroque, have aeen iaol•ted pheoom&no au~ge ative ot cult1ple 

diviaioo . The t~ous Montpelier c odex ot tbt l~tb cen~1 

44Eosanquet devot~s several pages t o a~ e~e~e4 
~iscusetoo or ~ch'a opp.:ont reoeo~a ror pr e!orr1ns e qual 
te:~ ra.:.ent. a.!1l1 eoncll.lli!es t!l:.t B.6.c:b's ocl,y objection to . 
:eawt l3ee t • :.pe ra.:ent "*'' to tbe · wolf" v,.tch C&Jl be re:o•ed. 
tbro~ ~ultlple 41v1s1cn. ~eept !or tbe • volt•, •'7• 
bo•~i~tt, "no cl•1a C4 equal te: p•:.:eot (OYtr &~ antooe ) 
e&n be u de 1n Baeh 1 a na.:.a . • ~· c it., p . ,36 . 
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poa eeased marks senerallt thouabt to indicato =ietTOtonal 

iltarationa in pitc~ Jose,b G:~!ch c&retull7 above vh7 
tho lign• ~ • -l • r • 1 &.04 J co.n:ot indicate rb.Tthaic 

or ci7D~C o.lteratic.c.s b-~t """' ap;>~ to pitcheo.•5 .lt 

leaat one quarter-tone compooer, Aloia Haba, re!erl to tbe 

Xontpel1e r codex &I a.n h1a~or1ca1 precedent tor .c:ultiple 

div1Jion.46 sacha baa written oC a s oa t _ua!que medieval 

ln&tru:eot vtth atpti:a-l tUll.la.g4 ? but a a Car •• l a known 

th1a instrument b .. cot 11t been cited ae a precedent tor 

;ul tipl o cliYision. 

Clo•ol;r l1c.lted with tho 1Atonst1o;wl oyuc;a o f ~b4 

peGt as mode l s tor : ultiple d1via1oc are the present s7stems 

or other cultu...-.a. SUch l e a41cg adv,:)c.at4!S ot ~;ultiple 

~i v 1e1on aa ?okker , Bos~~uet 1 Eornerap , YaJter , Partch, 

a..."ld \.'jac h.Jlag r adJlq h6ve ahOY:! considerabla l.ctereat 1A the 

:uaical ayate~s o! t~e Orient . Tbt p~••~ce ~ithin the 

~rl c1 o! 1nton&.t1o::.a l 8)'&te:~a o ther tha.n our ovo oC Cera • 

ch&act t o teat ot her ~aa1bi li t1ts • od t c~llenge to 

4 5Gcelch, Jose~, :!! Vie ·t~ ~ ;o~sru'en ~ ~~ss tonel o 
~ ~9etl 1P-, 1911. ~~ · 9-1~. 

46aoba, ~-~-Prob l e:e o , De Hus lek, 192?t p. 

•?s •cha , Curt, A Str&::l~e Y.ed 1.eve.l seale , . .t..rs.s. 
Journal, ?all, 1949 , p: lo~ . Acco~l~ t~, t vo ln­
ataoc ta abov th~c ·~ t~t t l~• a:c~ 1100 , t he v 14e-ceehed 
8:7 aca.le v•• used i.n a~4i :iotl to ~!;.t custo:&%'7 ••• sceloe."' 
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eAluge our ow 875 t ea eo u to 1.ceo:pora.te tt..t beat ol 

other •1atec..t. No leaa a ~u.s1e1a.: tb&.a !&rtok 18 e1te4.-.& 

a a urs;lrag tlMr 41 rlaloaa t!ta.o 't!!oee prorlde4 b7 12•tOIM 

tezperam.nt 1n order t o reali:e t~e autochth~ tolk-aualc 

oC t.atero Europt. Pokker a«:r i butea Raba'a p~oceupatioD 

- with aultlplt 41v1 a1o.n to a a11:.1 lu i.llt ert et 1.D &aetera 
. 4Q 

Europe~ cu11c. ~ 10kker ~sel! 1• greatl7 1Dttrt ete4 

1o the ealendro acale or I~cntaia, ~icb bt cona14t r a t o 

be based on th• triaecting o! tte perfect titth,;o SUch a 

triaeetioo 1a poealble in }1 - tcne te:pere.:eot wbtr. t be 

tit·tb 11 18 u.n1 t a i n eiz.e. ~'1sch!:~gradaQ t.lao cite a the 

oear-equal 5-tone ecale as a rea~~• or ~ •7t tt= (C4-tooe 

te~per~eat) , and M :.ectio.ns J.ri.bic ~usic •• a bute tor 

his ayate,., 5l Boauquot conce:-us h1:5el! at l ecgcll wtcb 

ln41.., ctaic. llhllo lii8J>J' SIUSicio:;s argue tt.at largo a...-.aa 

of the Orient poasesa music vit~ less subtlt r.tt r¢ ! Gr 

auancee or p1tcn then Veatern ~1c, eo1e E&tttrc culturea. 

pa.rticu l a.rl.y t hos e 111 the ne !!"-Ea.st a.nd Ind ia • haYt ,pa.14 

conaidtrabllt Attention to ~·recision in the ic.tonat1oo ot 

482;r Pokkor iii La Ga::.::e ••• P• 152. E&rtok i o haN 
cited as advoco t1n~ io-p&rtlc~la~ the eeveoth partlal. 
Pa:tok usee tones ~ing out51Ce the 12- tcce 17Stea ~a hil 
Violill Concerto . 

49 ~., P• 152. 

SO!!!..!! I.ntonatloc. , P• ~. 
51-~echcogredak1, La Y.~ts~• 

~uo1cLle, J&n. 19~? , P• 26: 

I 
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their 1Dte rvels.52 ':'be t act t bae Arabian end. In41&A a-uaie&l 

171t~1 e~~l07 zo~e tban t v•l•e to~• • to the oct ••• aer.ea 

•• ec eu~ple to :u11e11U1& or tbe ·Je 1t. t hat 1etaaitl\1. t7 to 

12 c!latlnot plccboo 111 Cho occave <&11 h&r<!lJ b o c bo U.ait 

ot bwa&J> c apaci t7 • 

• 
CONCLUSICll' 

Mul t i ple dl vlai oo bas tira rcot1 in t he ac tua l •ueie 

ot the didtont and nea r paat, and in othe r cuaicol culturea 

or t b.e pr•aent . Some ot th e prol>osed ay atema ot multiple 

41v1aioc., auch o.s 51-tone e q_ual tecp.era.cect . involve i ntona­

tion• vbicb (vlth neol1s1ble devi a :ions) ve~t ac tuall7 uaed 

in :tuaic: . Otbere, such as 19- tone t·e: peruec.t , involve 

1otonat1ona wh1c:b we re s eriously propoaed b7 &ua lca l 

scholara t4 me et problecs or an earlie r age but ve re never 

ex-tensivel7 uaed. . T"il.o c ase tor c ultiple d1v1a1oc i e W1-

quea t ionabl,7 tnhCUlcod. by t h e ext:ent t o vhich i t CI.D draw 

oc hiatori cal precedent . 

Bu t t he pr es ence ot varioue tuni oga i n t he maatc ot 

the past i s not i n itaelt proot t Cat all or aD7 ot t hea 

should~. revived to4ay . I~ t he Linal ana~aia cne •e ovn 

readi.ng o! the im.plicatio::uJ o! history de;>enda upoo hie 

Views of the acouet1ea l properti es o! 12- t one te:pora=ont. 

S2Prot . Paul ~attben of I=C!aca Un1versit7 t ella ot 
a v1 s it1:o Arab1an a tcoer who e~reasej • • t ontst:eot at bow 
~y di~:erent :us1cal intervals were not&te~ &nd re o~•4 
tn ',.'estern : uaic aicpl7 aa a cajor th1rcl. 



Is i t a better tuning than t hose which preceded it, or 

rather onl:r a mor-e co nvenient o~e? Por those vbo b.ave 

accepted the latte r alte rn.ative, hiet·ory bats supp lied a ... 
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ati:ulus tor tur'Cher study 1 8Jld t or t h e propoaal ot sy atec.a 

of :ultiple divisi9n. 




