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The advocates or :ult1?le ~~visioQ ebare onl7 the 

view that the present euni,ng syet~m 1$ or soon will be in­

adequate. As t h e re&aons tor their hold~ t his vt ev Y&r.J . 

10 do t be re:ediea vh1cb tte7 pro;ose . "~ ot those 

v r..ose onl7 1.Dtereat i .e a ne w 17ll te::=~ i.s evolut i ono l baTe 

propos ed to bu l l~ 178te~s or ~ultiple d1v1s1 o.D in which 

the 12-t one ac&le rt:uU~ \LCCb et.Qge-<1; i t la se:-.lJ' eub-

41v1de4. Thi s ta tho basil tor so -called querter-tone 

~uatc. Others hove propo1ed t ezpera:tntl based on a ao~ 

perfect ttttb than l a • • e!lablt 1.!1 t.be preaeot eq,ual­

te~pere4 tyate~. Other• a till ho•e pro~oaod te:ptr.menta 

baaed on lese pert eet t ir tha but =ore perfect third• • 

rese:bl1c.g tbe =eutone a,..te=.• o r tote paat. J. tev ha•• 

coote=;la tee tho idea ot te:per•~~ta t b•t :akc no ette:pt 

tO duplicate the Citth o r tha third . Still othe.o hs.,.a 

de5p&ir~4 ot ce e t1ng th~ir acouttie de&&Gdl b7 a pe r tor:­

able equal te~peramect and ha•e propoGtd une~ual 171te: a . 

The tolloving chapters a r oe arr&Aged accordJ ng to 

the cateso~ies outlined above. 19-toae te~pera:ent ia re­

&e rY~d t or the ~ ot t his eectio~ in order that 1t ·~ be 

ex~ed 1n greater detail. Cheptera are devoted to the 

earl 1 vritera on 19-tone te%per~ent &A4 to e ach ot its 

three leAd.ins codertt expone:ta , ~0:-:J.trup, Ariel , a::wi Ta..sser. 
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C"..APT Ill 4 

r.uL~IP~ DIVl$10~ RLS~D ON 12- rCN! T~~~ 

fbt lluaber ot m:ua1eiona vbo haTe worked 'rith quart ,er­

cone t ill t beir cc.:poaition..s ia a lread.7 la.rge. 'fhe 1-l.a.e 

extends tro• the tirtt 4ece4t ot thio eeoturr (and poaaiblT 

tarl ie r) to the 9reaent , 1 &Dd 1Dclu4ea rtprt aentati• •• !ro• 

&e.DJ cou.ntrita. 'the readJ' a.Yaila b111Q- ot i.D.struatnta 

te=ptred t o 12 t onea por octevt baa probabl1 contributed 

(o.r core t.bt.ll e.n;r &COI.latical tbeoritl (although tb.t7 exist ) 

or b1ator1cal pr ecedent ( althouoh one 1a eaid t o tx1at ) to 

t .b8 practical tac t o f 2~ -tone tq~al te:ptr~ent. 81 tAking 

tvo 1no trum.nt• attuned to 12-tono t e:pe rameot and tttting 

tbe= 50 c tntt apa:t , 24-toct tt:ptrazec t ia obt ained. TYo 

pit.noa, ao tuned. , hcTt prov14 t4 tbt qua.rttr-ton.1atl rltb 

• standard medium. Pour pianoe, e o tuned, have pro• t dtd a 

qaar:er- tone •orcbea t r e.•2 

At le as~ t~•• ot the ~uarte r-toAt eo~poeere hiTe 

P'!.l.blis: bed. their theoretical Ti tva at acme lengt h .. 'l'bt 

t arl!est ot these vaa the C.r-:.~c ·.atlt ~4llendort!, vboat 

1Dupont acknovl t4gea RiChl r d E. Stein aa h&V1 Q6 been 
the !irst to co~pose v1tb quar tor-t~ne5 in 1906 .. £2· £!! .. , 
P• 115 . ~hie 1• probab ly e arlie r than tht rt r ot querter­
tone wor~a ot Eab.e , Eua B6.rtt. , or J~ro :O:e,ce r vho , togoth&r• 
a:t~ er•ditt ci b7 t•o•arro ..,itb or1§Laat1:.g 2 ... -tc ne t •=rr•­
~eat . £2· el t., p .. 2~. Y.o~e l ~kels co~rtct is Joe Aauar• a 
••:sertioc t 5it Ste i n " ' ' the ti:-at. to p~~l1ab qu.a.rter-tont 
:uulc (2 pieces !or Cello on~ PlAno , 19V6) . there vao uo­
doubtodl1 earlier exptri=entat1on . 

2._.,.ochDe,.ro4 oq calla h1o vork, .Uilll FarlaU 
tLrAtbustra, a ay:~OQT tcr an or~atr.-or-tour planoa. 



p~pblet. ~ cit V1~rte 1t~o~~ , appeared 1n 191?. ~ 

d ecade later Alois Eaba, prob~bl7 the be t t ~ovu or tb. 

co:=poseri whose pricar7 output b.aa involved multiple 

di•isioo , publilht'd bia ~ liar'=onielehr·•· 'Tbe ~ 

Bhr.:=ooielebro waa selected b7 Guatav Rtelt tor 1aclua1on 

1D bi a liat or tbo SO ooat i&portant treat1ata ot all t1•• 

•bout •u•1e c ot ovo1loble 1n Engl!ob.3 Io 19}} I • an 

~~achnegrado~. a quart«r-tODt e o:poaer vboae wortA were to 

re ceive a Cai r meaouro or local auccea s aoce yeara later, 

publ iab•d a r.a ~uel d ' Har~ooie ! iU•rta de ~· 

XOller~orrr , Eoba end ~yschnebr&daky aha:• a eo=:on 

lnttrest iD tho pr o'blo= o! br 1Co1no tbe eba_s~ betwe•n 12-

and 24- tone zuslc , but tbe 4tt1tude o! each ot tbe three 

: ec is qui te di!!e~•~t rro~ ttose or the ot~e ra to~~ t tio, 

ae it is toward the goole ot quarter-tone music io sener&l . 

M&lle:ldortr•s ch!e! c:onee rD throughout hia pupb.let , 

~ ~ Vie~t~ l tOnen , aee=s to be the do!en~e ot quartar­

to~e :usic: aoai~ t ~harges t ha t it i a too rl41cal. He 1a 

by present standards &O out- and -out cooser • • t1••· Bt 11 

t or reta-i.c.i&~ the tradi tioo.al aealea e.nd m04es • w1 tb. the 

~o of qua~ter- tooe interva l e tor ocea ~ional enrichmso t 

ot aonority but pri:arll7 t or the enlarge~ot ot the pooai­

bil it!ei Cor codul~tion. Ho 41v1dea his 24-tont 171te~ iato 

t vo dis tinct l 2-tone a,.a te.::.!J pitched a quarter·-tone apart. 

~Rtese, }Ou:sco:e Classics ot ~ L1terDture , 1957• 



~ large portion ot t bis pa=phlet is 4evote4 to aiaple 

modulational tormulao tor moving t ro= a s1ven key iD one 12-

t oce •7ste~ to each ot tbft 12 po~sible t e7a in the other 

t71t ea. Bealdea ahowing the tor:ulae ae mua1cal exaapltl 

be cit t l three general rule1 tor eucb modulat1on5,vh1~ he 

cl&i..al al'tql to !ollov 1.D hla own pra.ctiee a 

l. 

2 . 

~ . 

In paas ing bet~ee n t wo keys which belon& to 
oppoe ing 12-tone s~ate:a , ua e oD17 !~111ar 
e~orda , eacb cccplete in a single 12-tone 
17atta. 

Stnce aueh a pr ocedure prevent& the u•e ot a 
eo=oo~ to~e 1& ~•es1Ds trc~ one eyste2 t o the 
otber , f ollov the traditional rule tbat lo tbe 
ab5eDce or a eo~on t one tPe~ cust be eootrar.r 
motion. 

Zecb !ndi\•idual voi ce :ust sove b7 a alc.gle 
~uerte ~-toce over the break between tbe two 
syatte£ rathtr than by o larger lnterval . 

MOllec.d.ort! 4evot·• • a c.atJor portion ot b.la pa.cpblet 

t o the rerutatioc o ! those argwDente vh lch be consldera to 

be thoae c ost tr·equently r&.1 ue4 agalo.e t c;.uartor-tone :u.ale. 

7hel l &r~ento reaiod uo that in 191? the za1n current ot 

tba 20th cen tury vaa 1till to.r t ro:n 41etat1C.CS or detenin1C8 

the •••th• tlc cencer or s r aY1t7• Y.~ or t he ergu:ente 

agalnDt quar te r- tone music 1n thia aec tlon e ppear t o be 

re:&rkabl7 sl2ilar to th• argu=ecta aaaics t a ein-stre-= 20tb 

eeotur7 cuale in gene ral , argu:ents l ons s1DCI abandoned . 

First Y.Ollen4ortf citta the objeetion tbat cuaic vith 

QUArter-tones v1ll aat e people eve.n aore .c.e.l'Tou.a t.ba.n the7 

e.lread1 are ( •die Menechen nocb nerveaer gem.acbt verden ale 



eit Jtt lt echon ein4 ~4) . He dev ote s co~idereble apace to 

de::.ti..:l.s: tbt conttntion. t'h.e aeeo!ld obJection vhich be c.1tea 

11 that quarter-tone ~uaic wi ll des troy the t e~perad 171tem. 

thia obYioua 1naccurac1 be 4e ale vith eu:aarll7t •• be doee 

witb tto oquall7 !allocious t hird obJec tion , tbnt bocaut o 

O( the &Yi i labil1t7 Of qUar-ttr·-tonea all Of t b t prtltnt 

11teratur·t will h&Ye co b e re-co:npoDtd (uzJtowponlert) . The 

!ourtb argum~nt which ~6llec4ort~ diapoaea ot t. tb&t tbe 

introduction of qua:ter-tonee a1gnit1ee a rotrosroaeion to 

t he prl~t1ve. t Yen barbaric. condition ot a lover cultural 

le•tl . J. !1!tb and t!nal ne-gative a.rgument 1a cited , tbe 

onl1 one ~ouo tbe five t~t i a still heard to4~. Tbia 

arg~ent 1a tbat the quar~er- tone would be ~ueb too amall 

., intervel to per.,i; t vo cdghborillg toeu to bo proporl:r 

4ist1n;u1ahed tro~ o~e another . 

t Ae object to~ vh1ch MCllen4ortC c ites are tar ~ore 

ot interest tOda.Y tba.n l:.is routine replies . vhich might . 

e~uall1 ~ell bave bee~ ~=itteD in defense ot ~ ~ ~ 

?rint e=?s • lm:ho4. as wi ll emerge in the at\l.4y or Haba 

IL"ld B\J&OCi t the ea..rl1 ~tYe lopment O! i.nte rtlt in &\lltiplt 

~1vta1on lttms eeatheticall1 to ho~• been resarde4 aa • 

lt ~iti:at t ~ina of cuG!cal :oder~•= · It tbia be true, the 

~ot vas probabl7 unt 1t4 j us t a!ter tbe e~d ot ~orld War I 

vtea a new 20tb centu.~ :us1cal elite ea=t to pover and 

.. 22· cit. , p. 40. 
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de!ined liaits ot acceptability ~it~1n vbicb tbe aultiple­

division advoc ates co~l4 otTer t berea!ter pe~etrate. 

xelleodortt• a pamphlet i a , .. tbe foregoing might 

s uggeat, 4ated. ltl arou:tnt.s appear naive t oda7 1Jlc1 ita 

.:.Wiiee.l goals q_Uite s.oc!.est. Ct ao:e 1ntereat 11 

Y.e l lendortt•s ovn har=oniua (vbich be ot te ra tor aale, 

citing prou~ly i ts ~utacbts Reiehsps tent ) with • ke7blar4 

c!eaign vhich iJlexplic&bl;r ca.lls !or }6 r•ther t b8ll 24 ke;ro 

t o the oe t aTe. 

Alois Haba 11 ucdo~bt~ tbe =ost vorld-renowned ot 

t bo cooposers regularl7 eopl o11~~ mul t iple divi sion . He 11 

pro'ba'bl.7 aleo the :.c:: t agre~SaivelJ' Uti- traditional ot the 

:ult!~le-d1Yia1on co:poaers in bis attitude tow~ the mU31C 

of the pu t t.nd. tb.e c:o:.poser •a d.ut7 to tum avAJ' troc 1t.S 

Moo t of tbe ::e ue ~armon.ieleh.re co~siata o C a ai=.ple catalogue 

ot poc1 ible scales and •ocor1t1~• 1~ each o! several aya teca 

or e quol to::;>e ro::ont . It 1s 1:> hep1z:o vitb tl:;e ph!loeopb;r 

whic h F.aba outllcea to ~is ext~~e4 1:tr o4uet1on tbat t hia 

is so. Be e~lai.n.a that it ...ould be " r ong t o aing.le out 

progressi ons to de:onatra te t o tbt student • btQauue tbe 

s~1:!ent m-J.St lea.:.o abo·a all to c reate bil ovu progre aa tona1 

progreS$ io~s • bleb b6ve Dever tee~ used b4fore . 6 Reba &lao 

5Eat a• s attitu6e co:bl ~ed v'itb ~ ~~ r enown &A3 hove 
eontr1bute4 t o the pu~l ic i:a~e o t t he edvocetl of wultiple 
div"i&ion aa an extre:.t: rad1eu. 

~ouo F.orcon1tlehro, p . 112. 
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denies the existe~c• or anr suet thing as inherent har:cnie 

ttn4ene,7. Any such tendecc1. be aaeerts , exiata ccl7 in tbt 

creator' a &ind . ? 

The 1opress1on ot Raba as a kind. o! aus1cal an.a.rclliat 

i s rein.torct4 b.7 a readi!lc) o! HaOa •a ow Tiht or t.be b.iator;r 

·o! t ht ort. Pra.nz Sku.hersQ !a la.vi~bJ.J pra.iaed. b,. Saba tor 

hie doc trine that a.ny triad =ny be ueed at ~ ti:e on 8A7 

de6rtt ot ~ kiDd ot aeale.8 tarl Stecker 11 cit~ with 

reaptct tor bovtng extended this eame principle to tecrada . 

~ Vitezalav Novak 11 co::ended tor having br~ght ~ntada 

a&4 btxeda into tht aa:e ;rociacuit7 o f relot1onah1, . To 

all o! this H1ba adds bis own ex~eotion : ~ co:bi nation 

ot t vo or QOtt tocea can be uctd tn conjunet1o~ vith &A7 

other co~binotion or tonos regardlesa ot tbt ayate~• to 

v~ich eocb se t :ight belong , 9 

The ~ Ear:onielehre begina vtth a thorough 

ca:alogue ot possible scales and sonorit1ea to tradit1oaal 

12- t or.e 'te:.p.era:.ect. Thee tollovs a aeetion oa 24-tO.Ilt 

te:perament nnd a section or 36 -ton~ te=~~r~ent . Finally, 

a s a cro~-lng syste:, ~ o!ters ?2- t cne te:;~r~at vtJcb , 

e=ong ether t tings , co~bi~es all o! t te ~csa1~1l!tiea o! 

each ot the other 3 ayate::~s in t he book. .Ee does c.ot c.a...D 

?~., P• 129. 
8!bid., p . viii. Saba e&lla Slcuher•Q''a the tirat 

trul7 or!~1nal thee~ Iince i&:eau. 

9rb14. , p. n. 
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~ &~'tt:pt ~o abov the ~euliar eeouatic ~vantages ot ?2-

t~ce te=pera:.ot, which are vo~ t~ ~otfn8 (aet btlov, page 162) . 

Be ta uocooceroed about reto:--s in notational ;rocedures, ~ 

U$11 t l tYtD di!!tr eot kinds or $harp ligna t O prOY14t !Or tYer.J 

poeaible t oot between the vhole-tonea in ?2-toot tem~r~~t. 

Heba'a coapoettionA bavt been ptr!oraed to a~ 

~lacta, otteo wi tb conaidtrable aucceaa.10 Hit vorka 1oclude 

pieces Cor many dittorent codia and 1ocludt at l taat one 

oporo, ~ ~utter , vhicb appo.rs to hevt btto produced v1tb 

considerable oxcitt~ent in Munich in the late 1920'•• Tbe 

orcheatration calls tor the c.o:pltte 'bod7 ot qut.rtt:r-tooe 

1nstru.:enta aYa ilable to Haba.. .1 regular t hough 41cio1ahe4 

atr~ aeetioo ia aupple=~nted by 2 quar ttr-toce e lariaets,11 

2 quarter• tona t~p•ts,12 2 t llde troaboneo, o quarter-tone 

pie~o, a quarter-tone harconiua, and 2 barpa tuned a quarter­

tone apart . Tbe piano, cl~inets and trumpate vert apeei~lly 

built tor t ne oceaaion.1' 

Babe appears to have regarded 24-tone te~ptr~ent aa 

a bauis tor notation and a starting point t o r hia •T&tea 

10~ •• p. 246. 
11~ccord1ng t o Si&Qund Elein iua rtor-Toce ntt a, in 

tee Pro-Mua1ca ,uarterl1 ot Ma:cb 192~ , p . 22;-Qijarter-ton. 
elo~inets vere !i~s t built tor ~ich¥rd H. Stein. 

l2J.eeord1~ to fbil . , 5 qu&.rter-tone t~pet ·v .... 
buil t 1~ ~e 19t h et~~1n ~esca. 7h• a441ttoc ot a 
!ou:th Y&lTe CO:ulteti n5 vitb a $!:lo!"t p1pe- en:ent1on 11 al_l 
lt6 t 11 n.tded to convert a tru:pet t o QY&rt e r-toot uae• 
albeit v1 tb ra tbe: inexact into~eion. 

1' ·aaba, t:ei.ce Vierteltonoper £!! Mutter, J.Abruc.b., 
l:onateactu-i!t t~erc.e Rusl..&.. 
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r.cother ~a.a •• • r1o,1c1 •ss-;e.c o~ ia.tonatio.c. to be 1d.hered 

to at all t1:. a . l.Jl. the i.!ltrodu et:ory not.ea t o b1a 11\laie 

tor Unaeeo:p&41ed 91ol~opua 96, Rata atotea th&~ be eon­

eel•• • t bt ~u·~~er-tone aa rerrececting a pproxi&&te l r even 

subd1•1tiona or the aeaitoc•• oa they are corm&ll7 p1 &3t4 

on the • 1olio. thit means, aeknov ledse • Haba , tbat the 

chromatic ae4 diatonic aemitonea are ditterent in ai &e, 

alld t b.e pla.yer ia l nctruc t fJd to 'bear thia 1D m1ad in tlt1-

:.ating the proper intonation of ·t ha quute r-tonee . 14 In 

the int roductory notes to the companion vork , P&nt117 tor 

Solo Violin , Eaba alco stresses -ebe ceceaait7 tor "'plaa ticity 

ot 1ntonat1oc. • 

?okk•r int&:-pr·eta Beta 's .flexible viev of the 1.Dto.na­

t1o : o! 20-to~• te~pera:ent to =ean that Maba ia aore 

int ereated 1D aicrotones in general than ln tbe l~ec 1E1e 

syate~ ot :icroto~ea he e~ploys . It ia Yokke r ' a opinion 

that vith the opportun.i:y to use aM bea.r 31-tone iMtru­

Z&nts Haba vould have acee _pted that sys.te::~ . 1S Thi• &I)' 

well be >dsll! ul t!linl<illg on Po:<.lu•r' s pe r t . Habo tb.rough 

his lite ' s vor~ b ecu~e qui t e h abitua ted to thinking along 

t .be Uo.ts ot tbe 24-tone syatem, vh.ich he recognized t o b e 

a dua l. c:oz:.dJ.tioc.allr relet.ed w:U.t (aa op~osed to the 12-

toue I ,Wtta vbicb he calla ~ 8eoustieall~ related ~1t) . 16 

14Eaba , ~uat~ue pour Yio:oo §!!!, 
Violon ~tul , ~ · 3. 

15rou.r. I.e ~··· p. 152. 

,. S, Pbantaiaie 



In.n -"7•c.h.nesra.daQ belo.11s;a to a )'OUJlOe r generati on 

~ Haba An4 aoae o! his vrlttnua ahow the moderat1~g 1£1• 

t luenc• or tbe ceo-cleaaical revival which tempor~ril~ belted 

the contempt tor t he p r aetlcea or the put" vhleh iEl.tluencecl 

Haba eo atrono;l,. . '.'yechnegradak,Jr ' a vri t1nga obcw two con­

tradictor, ltra~na . ~. one axult1Qg in tbe o verthrow o t 

t'r&d1 t 1onal ha.r:.o.a.1c: e one•pta t .n tbe vein ot Babe . the other 

higlllJ coccillatoQ' and ratlocal 111 ita atto::pt to 11nlt tbo 

old llDd the cev. His qua.rter-toce cu•ie, to Judge troa i te 

er1 tica ,1? would appc&r to rt!ltct bo t h atrains , eomatimea 

h.i&hlJ' re::lniace.nt ot ·.·agner and Scriabin , Gocet i:aa e.xtr-ame -

1~ diaaonant and anti- tonal. Periodically ~ysehnegrada~ 

returna to a concept which he call a panaonorlty, • coocopt 

which baa •• i ta basic pre:!Dt tba deatruction or conaon&ac e 

and 4.1aao!l.lnce u polar t orcea. 18 Hove•er, iD his other, . 

&ore ...-al"t:ablt vorks , \o7$cbegrac1aQ aee:.s 5.lQost to b e a 

dii!e ra.a.t author. 

or all 'Jysc!J.Ilelll'adai<;y ' a wr1t1"6• · the one wbicb ebede 

tbe coat •aluable lisht on his au1ical practices i s probebl7 

hia Y.anuel d' h&r:onie! gu~ts ~ ~· published in 19}3. 

I~ 1& a aoderate wo=k , in aoae re apecta remlniseen~ ot 

both 
IUC:b 

l ?7ba !Qpressiou 
t-te ;pres • such a.a 
aa Lionid. S&bu'*e" 

la con.tlr:td b7 Ule opiAion.s or 
~rta de ~chloe~er , and the •antia­
(l:<aical Tiua , JW>e 1 , 192'.1 , p . 50}) . 

l8~yachnegr~d5~, ,u~ rtertonel Mus ic, Its Posaibil­
irtea a..a.d. Crse.nic so-..:..:-ces , Pro F.u.•lcil , ue..rte :-J.,,., OC:t . 192? , 
eaP-ecii!Ty pp . jO &.na. ;>1. 
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r.olleedortt. V7tchnesradstT begino, •• did MOlltDdortt, 

b: d 1•1dia& bia ~4 t ooea into t~~ brVupa ot 12. Cot group 

be c1.lla tbt ol cl tcalt, tl::te other, :he new a cale. Ht t.btA 

con.idtra iottr?al c.o:encla~-e at toae lt~-tb , pr. &trYi~ 

the a.:ea ot tbl intervals or the 12-tone 111tea •• ther 

stand and adding tht tollovins oev nasea: 

Seconda , ~irda , Sixtts, ~Sevenths 

neutre •••••••••••••• between :4jor end minor 
plus quo oajeu_re •••• >'--tone l ar~er than ujor 
moino ~uo :1noure ... ~-tone s=aller t ban minor 
sur~U$O!nt6e •••.•••• ~-tone lorger than augmtDtad 
a oua-c11m1cu.'•· •••••• jot- tone ac.3l lt r t han 4.1g1nilbad. . 

Perfect ~te~ala 

=ajeure ••••.•••• ~tone l arger t~&e perfect 
a i.Dt v e ••••••••• )C.-t.oae s::ellt r tba.a per teet. 

Adc!i t"!onal Aeeidectal Sigu 

raise by >t-tone # 
raise b7 }/4-tonel# lower by ~tone ~ 

lover b 7 }/4 toot •~ 

Next, ~)ochnebrodak7 carefull y conaidtra the component 

porta or the 24-tone a yattlll o Fight intervlll a Corm comple te 

24- tooe circlet. Thia 11 ex4ctly t viee the n~ber ot in­

t erval& v b1ch tor~ complete 12-to:::~.e circ le& 1n \.he 12-tone 

syste~ . In the 24-tonc S7 &tew th•se in terval• are 1/24• 

5/24 , ?12~ , 11/ 24 , &04 their respective in•eraiona . lD 

6dd1~1oc , tour 1oter.a ls t or: e -tone circle• witb1o t he 

S)'St·e -3, 1'be11 lrt }/24 t 9/2~ , &nd. their- 1nvera1oua. 

~y$ehoeoradakJ implies that tbe t1eld tor ao4ulat1ou 11 



great~7 onriche4 b7 tbe ••~labil1t7 ot thole a441t1ono1 

lona c:7ele e. 

1'bt above &erving to introduce the pro,p4:rtie a ot the 

ayatt~, ~achGesra4ak1 begins the !!rat ot bia two maJor 

unitat quarter-tonea •• acc:identala , altered chorda, and 

tba ~ala t or =odulat!on ~t~o a =ore traditional b~onic 

context. It ia tbia aec tton which beera ao• e reatabl&nce 

t o MOllendortt. W7ac~~ograda~ , ho wever , baa codttiod hie 

i dees ta..r more C:1retu11,- , aoe. h.aa certetn tea ted azu1 favored 

progreaaiona to otter to the re ader. 

Por :usic: funduen:al l,7 1D. the "'old* 12-tone acale, 

.con- ba.rmonic or~a.me:::.ts !ro:. :!le "new• acalt l bO\I.ld bt no 

a;ore than 3/4 to:a.e re~ved. fro: the!r r,~solut1o:aa . 19 

~ple 25 ebovs s tveril or ~1te~esr•d•k1 ' • ! a• orito 

sicultaceous o~ents ~esolvtno over pe4al-t ontl. 

Exa::ple 25: '.uarte r-tone Orno . .:no.cta b7 'J;rach.ntgredak;.r 

l.)P;t c tJ D' I C 
<) f;..-~G .) r"'U;.. o/ 

-lot''; G- -w:~ & c;, ·; (;,. 
P~.';.£ Ft, .. '~:- £ ;.:;, D 6"" ·o~, D £;..-; e 
F ;:·/-; (,. ~o' r (, (. ,.~, c (.. ~ /) C' '!c. 
C- C- t-'- G c • 

lJ1acb..ctgr~atsQ ia co~seious ot tk:e enhar&onlc 

«b1JU1 tie a 1=-bo:--ent ill aol:ll! or b!s orna:.e.ots. Vert1eall7• 

th• upp:•r tonea ot tbe:;e so::.or!.ti ea e:e tred1tional chorda • 



~•Jor, Qinor , e tc., atrougl7 • usgeat1n; apel l tnga consistettt 

with ~heir aound . Hor1zontal17, throuoh !heir reeolut1CA 

in contrars motion , theae groups ot orna:eata app.ar to 

r ·e(tu.ire OJl alt ogetber d itter·ent apellinQ. . The aituation 

i s • ot courae , not u.o.precede.a.ted , ex1at1ns in auch tredi­

tional !unct ions &s the o~ente4 ei~h chorda vbich a oUD4 

like do2inant seventbA. 

:ien, '•'1achnegrada)Q" t-•w:U.nea chord a l teraticna b7 

quarter-tocee . He s bovs all (eleven) !orcs ot &n altered 

tria~ wherei n one t~ird i s ello~ed to rem4in either =-jor 

or &inor an~ not altered. Tho so-cil~ed neutral tr~e4 . 

vhlc.b co::.siats ot e.n e q,ual}S bi&ect.el! pe:-!ec t ti!th , he 

cons 14ers doubl1 altered aince neither t~-d is lett un­

cb.nge4 . 

Aaong bia preterencee 1D chords *Cd aclle a, 

1•';rlch..aogradelq liata the "Seopolita.n• vith root raised • 

quarter-tone, and th~ so-ca lled CfP•1 acale vlth ita two 

au~enttd aeconda decreaued tbrcu;b tbe rais ing ot their 

lover :.e:.bera b7 a ~uo.r::er-tone . I.n t to =An1 chorda t.Ad 

sc~ le s , a.o. 1=;>11ed \Ulderlying principle aeeu t ·O be p:e&e ct. 

~Oere traditional 12-tona prectice ~d.itted t vo aonoritiea 

vhoae ool7 di~terecce lay in the : od1!1cation b7 a semitone 

ot one tbe pitches , tbe u ae ot t be quarter-tone betveeo 

the se tvo pitche3 is acceptable prtc:ice. 

This p rinciple is euried oYer rnto tetra4t. 

'.')>a et..nogl"&dsq io !ollll o! o.lterill& tho !Utb.O o! OnODth 
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chords b7 a quarte r -toce, placins them botwet~ the d1=in1abe4 

~ perfect eategories.20 

Next, Yys~hnegrad•k7 turn. to aodulatioa. ~• a n 1A­

troduc t1on tO hiS treat~ent O! modulation bt tvetD •otd• and 

tor •cav • cajor and minor scales. 

ins a i gnatu:e 1 ~# 
g ' 
21 . 

c ajor hu the t oUov-

~11ehnegrada~ • s &odulat1ng procedure is rather ~ 

M5lltador!!'e in tb nt be recouonda the avo id&Lee ot ~ 

action ~n ~ vo~ce b y lar3e interv~a bet~ten t wo tonea in 

op;oaite syatt~G . At the : o=ent o! :odulatloa, only the 

oingle =ove to the neighboring ~u ar ter- tono ic reco~ended. 

He endoraea sequential !or:ulat 1nYOlv1ng querter-tontl aa 

an txeelltnt ceans ot achiev ing aucb :o4ulat1oo. Ee 14da 

tbe recomcendation that •• the ~o4ula t 1oo Approacbea, the 

quarter- t ODe barrie r be aottened by tbe use ot orna:tnte 

Cro:. th.e .. oev• acalt . ?te uce ot atveath cborde aD4 o.ou-

ha .r:1on1c tones &t tb.e poict ot croaei.Dg 1e eh:o tugse at-ed.. 

' ':t.e &econd. pa.r t of tl:.e Y.anuel d 'Ha:-!:lonte ! ,\larta ~ 

~deals vith "ar~iticial qu~rter-tone ac&lea.• Vbil1 

poin ting ou t that eueh scale s need not us e t he oe taTt •• 

: he i _r b.se1e unit , \l)'se~egradslq <:hoostS to re5trict hi:.sel .t 

to tbose w~cb do. ProctediAg as 41d ~be Greeka, 

20~ •• p. 12. 

21~., P• 1,. 
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W)eehnegr adek7 builda hie aealea ! r os identica l 41aJunet 

tetraeho~a . He per:ite b.! a t.etraehorde to co•er 9/24 • 

10/24 , or 11/24. Por a detailed exa:ple or vhat be con­

ai~era to be a par tlcularl7 auccess! ul quarter-tone ac&le , 

~achntgradtk7 atagleG out the scale be calla tbe ceutral 
l 22 a~ode, C, D, :g,._, P , G, JJ , U, c . As caD be aeen , t be 

principle ot tbia aea.l e is that all degrees vb.ich ha ve 

different ton.ea in ca.Jor and minor are reproaented b7 the 

qusrter-~onea 171og between thtm . Th~ key aigna ture tor 

tb.J.o ocalo ia h h ..f • 

Nen, V,.aehnt~adaQ d.et·er:.i.nes the : ost eloct l 7 

related tr&na;oaitton or tte s&:e :ode . He anal7~•• h1a 

~calc lo ":;:; ot ;be 1::urral• of vhlcll H 16 :ade 1 pro­

ducing a tabl e ot all consecutive degreea , all alternate 

degrees , ~ every 1cterv&l created b7 each thi-~ degree. 

The t able ~veal• 6 instances or t~e neutral t hird , 5 or 

the perfect rourth , ~ ot the neutral second , ; ot the aajo r 

aeeond , 2 ot tbe ~•Jor fourth , and 1 or the minor tbird. 

~ t hl a .. thod wyechnograda~ concludes thot the circle or 

neutral. t hit•da ia the pr1.mat•1 bofJil !or ::~odulation when 

uaiag tht neutral oeale. Jus t •• tbe pertect tou~th ia the 

baaia !or tbe 1i:pleat &odulation iD the ~oJor or Ainor 

:od••· ln the courae of aodulatl~ b7 c•utral tbirda , the 

:::od1.f1cation ot tU ke7 alga.atu.re 1• rather 1Ater.ating. 

£e atated &bo•e, th• k•7 a1soa~e t or c neutral coat&1D• 

22 Ibicl., p . 18 . 
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' h • a . ll'he :o.ost clcael7 r"elated k~7 i s S ~ neutral. flle 

t ea.lt o r E /t neutr al i s :?; h , P F, G, ;., ~ . B..f:, c , d., e A. 

uoJt 'a ba'fe been a dded. or re:oYecl, but ra the r a :f ha• 

be t D addecl. Coc.ti::uU..cc; u,pward., t be ~xt neutr-al b7 1& G• 

vtDit scale inc lu4e• the 7 1 ac4 ~od1I1e s tbe a1gnature ot 

tho precod~ key by o:J. tti.o.;; t ho ~A. Thua 1n proceod~ 

upward !rom ko1 .co ke,. around the <:ircle ot neutral th1rda 9 

t ho o1gut\l:'e o ol to!"l'.ate}J' odd t •a ud o::Ut It '•• 
W) echnegrodsk: ce xt conaidere acalea pouaaaatns acre 

than ? tones . Particular tovor ia accorded a tb1rteen-t cc.o 

ecale tovolY~ng tvo disj~ct he ptaeho~a (le parated b7 a 

se;~itone ) , eech o r vl".ic:h eonaio t a of l i ve ae :d t ono a and a 

~u&rte~-ton•· The bat~e iDterval t or ~odulat1o: 1• the 

major tour~b (tbe ir.terval b 7 whlc b. tha t 'lllo heptuehorcll or 

t.he acale a.re ltp&.ra t ed.) , 11/2:4 , vbJch , like the neu t r al 

th1.rd , retu.lts in 8 co:;>le te ~-ke7 c7cle. lc. h1 a •a,..pbODJ', • 

&!:.!.!. ?arlai t Z.S.ratl':ue: t :-a , 'Jysch.negrad ai::;T vtil ize u t bil 1~­

tou scale ext: en.l i";"elJ' . Cn t he occat10n ot one ot it• p~r­

t or:,nce a, Olivier t:•asaien POJ"td special t.rtbute t o t hi a 

scale ~his reYiev. 2j 

A cootraatinQ &rt i!ic i al scale mentioned b7 

.;achLegr&ds~ i a the ~oat e~ui-dist&Dt pentatonic seale. 

',.'yac~g.rad.sjcy' t..xo:ree tly Us~• tt.e lot~ rvals *-' t v o ~hole 

2~t$3aien 1.!:. La ;:oode ~u.c ica l , read •• a reprint 
vl th date &:u1 pa.ge l::.s;.e~d. 
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tODeG .a.nd three intervals o t 5/4 tones . 24 e. •total Calla 

a quarter- tone short ot an oet&v~. Pres~aOly the scale 11 

achlo• e4 h7 • •Loole vholo-tono a=4 tour lnterrala o! 5/4 

tOt» • 

uae ot ttuarter-toc.ea. en. r.1eb u.se h i.ll •expN&SiTt 

uoiaoo. • In an e xprees1•e unleoc , t vo tones are aounde4 

sitdla.r procedure ia :entioud to.r a.o. "e~t"eteive oct&Ye. • 

nat '-'7•chnegr&ds)Q' thought vell ot this device ta eon-

!ir~d b7 the ICOrt O( AiDi i F.:l a it :&ratbuttr& whert 

tr4m011 involvi ng t~o or :ore ~~~ultaneoua ~exprtt a1Yt 

l:Aieoc.s • occur t;uito !reqtJe.ntl7· 25 In lig,bt ot tto tr•1~nt 
use o! e&j or aeven tbe and minor ~tha i n rece~t autlc ot 

12 wc.ea per octave , i t 11 i.D:erestir.a; to apeculate on 

whether tbose intervale art &1£0 UA~ or 1DteDded •• •ez-

~u&rter-toc.e ca; be a sa;:oerior uar.s to a.a eff ect Ge.t.re d 

b1 many co~posers besides Vysct:e~ad•k7• 

~~·c~gradsk7 ~~o~se~ r~&llel s onor i ties involv­

ino!! co:.p oa i tes ot quorttr-ton.e rtla. tionshiptJ, a.nd theae a.lso 

r toure pro: inently in ~ Pc-li.!.t z.ara t hu.stra. Parallel 

ceu traJ. t h 1rd.u a.nd pa rallel l e.r;e seco!!.d~ (5/<c.) • c t t.·eA iJ:1. 

24~· £1!·• P• 19. 
25~ Fa:la1t Zaratbuatr5 , ;ubl. b7 L'Oiatau ~·· 
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r ather long chain., appear v1th great !r•quonc, iA the 

eco:e . W)achnegrada~ ahowa aeYeral txa&; lea or pol7tona11~ 
preaeottaa ei&ultaz:.toual.7 a aa.jor key ua1na •old. • tottea, a 

aLoor k13 uaing "nev • tocea, ~ a neutr~ kt7 ua1ng both. 

Ht elao ottert txa::plt>e ot 'ldlat he calla pol.7atoD&l1t7 c:oo­

a1at1ng ot 12-tone pAtterns tunctiontng a satn.t oot-&Dother.26 

Finally, ht ahowe ao:e example• ot vidtl7 tpect4 IODOriti ea 

io which all 24 toooa appear. 

Hie :ain t ext eompl&ted, the author doYotea an 

appendix to consider ation ot tbe acoustical bette tor 

QUorter-tone c:usic. Ee begiu b;r stoting that tho llth 

pertial ia tbe best basis tor tbe s1ste;, a atateaect bo:n 

out by t ho elost equiv~l e=c• betwee~ 11:8 (551.} cents) &D4 

11/24 (550. 0 cents) . It te htd 5>opped here he would bt on 

fir= ground. . 
2
? However, be turns t ·O ot ter poaalblt acousti­

cal aourcea. Rt g4rding C es the generating toce, be decides 

t o con41der etb •• th• ? th pe:t i al, p r •• tho 11th partial , 

J.. J,.. aa tbt 13tb pa r t 1al,8Jld the scale tro := a h t -o E t' 11 

every pt\_rtlaJ. from the 29th to the 4lat. Bb be lttri'butea 

to the 5?tb partial wh ile other t onea atill re:ain vithout 

parti als o c thoir ow. Prtataabl.7 the,}' art 4tr1vt4 troa 

tr&napol1t1oca or the aeries al rea4,}' ahovn. 

26 22· ill•, P• 22. 
2
7tt lhoul d be aoted thae t~e ,art!cular p~ettreace 

ot both ~~~c~eg:ada~ and Hessa!en : o r :be ~uartt r-toae 
scale vboG. ba1ic interYal !s ll/24 Jibe I rl th tbe excellent 
ecouatic.J. baaia to: thia inCerTal . 
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1he abo~e explanation ~· hardl7 aae1atact~r7. !he 

?tb partia l is more tban 18 ce~t• re:oved t roa olbt that 

t n1s s eem1 exceao! ve 11 eo~has1ze4 by the t uct t hat 25 

cents is the l~it ot possible error 1D the quart er-t oce 

ecale . r.oat ot the bigber partiala a re approximated t ar 

aore close l~, but it ia 41l!1eult to take aeriousl7 aQ7 

arguae.nta that there can be a genu.U:Ie acoustical baaia 1D 

pe.rtials "" high •• 41 aJld 57. 
I.n a later article, 28 \Jj"schnegradsQ atte;:;:pta to 

trace the ao~ees or quarter-tone musi c to the Greek en­

har~ocie tetrae~or4 and t o :he :ua1c. ot the .Lraba. Ee is 

careful to di t!eronti nte current practice !ro= that or tbe 

~ient: vho uGod ~uarter-toncs onlJ aa a :t&n$ ot al ter1~ 

!Wldo.:ental aevec-toae ecalea.. He claUs tha t Q.U&rter-tonea 

c&A per=eate tbe eoun4 ideal or claas1cal :uuie through 

te~dene7 t Ont$. vten Qf 11 about to ~••ol?t to X, 

'-7schnegradok,y prerero the us e o r D m. To ulJt onlJ' a lew 

qu~t•r-tonea , hoveve r, is to eo~it an e trroct to the 

oecse of at,Yle. He r ecom.:.end a tbe acbilve:eot ot equil1-

~r!us th-~vsh t he use o! approxi~atel7 t be ••=• nuaber of 

toce~ !ro= each 12- tone syate:. th is equil ibrium ia, in 

t act , enco~oged ~1 tbe perrorclng medium ot t vo (or tour) 

pi~ol, 61&ee the ~~~aliz&tioc of tte i:~ortance ot the 

rolts o! the various performers serves t o e &tabljeb t~e 

28I.o. r.usi.,ue a' fuo:~rt • de t on et sa ~11setion 
prati ;ue,~ Yevue ~Us ca e, :-~:-!93? , -pp. ~6-33. 
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desired t onal equ111brlua. 

~7ac~esrads<J's CO=POiitiona ba ~t hed a :o4eat 

meaaure or success, with perbapa t he mos t favorable critl c &l 

r eaction t olloving a concer t 10 Bruaae la iA 194?. Ot tht 

113A1 laudatory reviews ot that ~rtorQ&Jlet, probabl.7 the 

20st lavish praise e~ f rom Louis Vtrscbrt agtr ,who re­

:arke429 ~bAt ~ns1 P~lalt Zaratbustre o!ttrt4 a •prodigloua 

reTe latl oa. or a nev mus.i cal dOi:l &.iA.'" The diaaoa.ancea he -

considered hardl7 severe !or an ear aeeusto~ed to Stravinsky 1
' 

t.Dd ScbCJ>btrg. 

Tht greatest !ermont ot ac tivity by co:posere ot 

quarter7 tone :uaic took place 1D the 1920'• an4 earl7 30'•· 

Amoag ita practitioners in Ruaaia vtre Art hur Lourlt,vho , 

•• an t&r11 cozmias.r ot =U41c, g&vo cult1ple-d1v1a1on 

co:~oaera a atroa3 but short-lived boos t, and Georal 

R1:sk7-Koraakott, aon ot the : or• ta:oua Ri:sk1-Koraakott. 

In C~teboalovakio , bteidea Hebe , Pr. Vieame1•r compooed 

QU&:t•r-to~• vorks . •• 414 a vbolt galax1 ot co&poat ra lD 

Ge rsanr. J Org Mag&r ~•s • a:ong thee. perbapa the a oat 

1cport.ant tor bie p1oaeertne ~ork at instNment conatruc­

tion. Accordi~ to ile~. in 1925. bt VII It work tr,ring 

to build an instrument capabl~ o r pl~ino music written t or 

29L& Citft Xouvelle , Srueeal a , 18 1eb ., 1947. ~ 
work was &!so :rerfor:lled 1.0 Paril en !iovewber 10. 1945, ·at 
vhie~ tiat one of the tour pi~•t• w11 Pierre Boulez. 
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~ ~·)0 :be Q~&rter-tonists were repreltDtt4 1D 

ltal7 b7 Sllnatro Bagl1oui, !.n Spot.> b7 Do~>10o-un do 

!:urrueta ~ Puach Ba:oa, aLd 1n Pracce b7 Y.a.rina Scr1ab1D 

e.:l4 Y'•ttte Cr1.caaw1 , i_n addition to 'J)"echllegrad.aQ, an 

Uport troa R\u aia. LetLD. A:erlca vee repr. aented. a'bo•e 

all b7 Jul1'- Carillo or Y.exico, wno made a quao1-rol 1g1oua 

crueade over bia e~paign tor multiple d.1vlaion wbich be 

l obelo4 'El Son14o Treee' (the l}tb oound) . 'l 

lo tho United States, Hans Barth and Mildred Cooper 

we re •~ons tho l eadins exponents ot qu arter -teat c ua1c , but 

it should. be ment ioned that Ch~rlo s !vea v aa cont1nuall7 

1nte re a ttd in ::icrotonea , and e aaa,7o4 a !tv vorka wi t h 

quartor-:onea. He wrote a sbort article 1D ~ Y.ue tca 

::Uart erlz i.n vbtcb ho &&J'& , • rb e •••1.a1lat1on ot quarter­

t one• with what wo have nov into ao:e reaaoca'ble &e4 

aatiatactor1 baaic pla~ wi l l be, it see~• to ce, &lona 

3-0Klt in , Si~u.nd , ,-.:nrte .r - Tone ~ta , Pro Hwatc&l 
,~arterl1 1 March 19C5 . 7~e n~s-rritea-Qn t bta page a re 
t aken o1thor t~oo t hi s article ¢r from ~s uo r, Joat, to loa 
l'iie r otoaos l. ~ Apl 1 cation c c=o Sis t emes Tt :: per6dos , ""'devi s ta 
f.uc!c"'l .!nia·no. , vc~ -t.o\', 1~ p . $9 . ::ovo rel n~oo ere 
al$0 tsktn !rom Kullanbach- Greller, Lotte , Die F.istor 1ochen 
:;runrn~~ ~·en de:- '/1 A:oto~ t One 1 i..rchi v !C.r.l':.ua iOOou e:ucL<~ lt 1 
Se;; t. 1'1,7,7. ' h·· E1s s ::e.l~eob.sch-Grell er attributes the 
firs t ]\arter .. t.cctt CO.t:iJ001 tio~ 1:1 'l.bt l~t.b ceatur1 to 
Joseph Pet:val , begin:Ung 1D 186 21 

~1 '"\.'t are a bcut to see the aeco=, H sbe.nt ot the 
gre6t•at tr&nocendonco that ~45 t a~e~ pltct linct 'be fore 
tbe t!=e or Christ; ••• tt~ psyc~olco1c~l tr~•toreatioo 
J::-cdueed b7 Cl"..r!a t!&.n d.oct :!:e wee S\:..re l 7 ~o g.ret ttr th&D 
t~ t o rcidablt revolution 'llt..!ch ':'he l}tb SO\Lilt\ 1 will pro·­
duce !a. tho &.rt ot tones. • -- El So:Ud o u_ , ltb • . 1C)24 1 
P• 6 . 

;;:; 4 ; 14 



hLraonic l1:4a vitb tbe :elo41c co:ing •• a k1A4 ot 

CJ llateral ••• 1u a se.n.se oppoaitt to the wa;r our pr-e­

l t.zat •rate~: hat cle•elo~cS •• 32 
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I••• prtdlc:a that it will take secera:iona or •••n 

cm:iur! t c before q,uar·ter-to.ces a.re a baorbt4 int·o the 

i~tiAct or tbe LoDer-ear, but that it ia ati ll wortbvhil• 

tc atte:;t to uae t~e~. He !e•l• that cborda witb tour 

d!atinct toAea are better than triade, and tbat p.otada art 

beat ot all, on tbe grounds tha.t one mecber ot a qua.rter­

to=e triad will sound out- ot-tuce but a Courth tone can 

c~rect ~~ im;reaaton. He cites tbe ability ot quarter­

t~•• to •relit•• the :onoto~ or literal repetition• and · 

to a.a.te a r~tb.::.ic contr1b\1tion to atnu:ture 1A thi• wq. 

Ht cotta a ,roblt~ Vb tch bao concerned advoeattl ot other 

ll~ ttple 4J:• teionc ( aee aup~le:.ent, pase ' 9S , below) , 

ca:.el7 , that it lo 41trtcult to dtst1DQuieh 1nverelon.a ot 

Q.tiL:'ttr-t.ont aonor1t1ee. He bla=ee h!a o wn e a.r ,33 but the 

prcblt:a ca.r vell Ue in the ao\Ulda tbe.caelve1 . 

~ genora l interest ita 21ult1.,le d1V1e1oc 4Uld i.n 

qu~ter-~oDe co~position see~ t o have decline4 aince tbe 

e&:11 1930'•· Neverthe less, th&re re:ain an u~ovn number 

32Ivtc, Cba rleo, so:.e ;tla.::er·-~o:.e Iepr-eeaioca, Pro 
MU$L~a , uart erly , r.arcb ~. ~· ~o . -zien1d ~abaneev takea 
jur.: :~e oppoei te vttv;o1nt , a d.v it-1-llg qu•rter- to.ne co:poeera 
to :o~.: en:ra:e en ~elo;!J", if .c:~c essa:-& to t he total exclusion 
or :ur:.oq. r:uai cal ~~ Ju.:le 1 , 1 .. 29 , p. 5()4. 

H~. lli· • P• )}. 
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ot co: poaer1 vbo COQti~ue, 1n o~scurit7, to coapoa• quarter­

t one =uaic , ge~erall7 t or t vo pi&nOI . ODe IOC~ a~ 11 

I':Ordt cai Sudbtrg of !iev York. E1s :uaiea.l cr.de::.tlale , 

which lnclwle • 4octorat• Crc2 Mrl1n , 34 •re probabl7 better 

tUn tboae of ~ v•l l -lalown co:poaers, but be b.aa c.boaen 

t o uaaa a haoe bociy ot quarter-tone vorlce in alz.oat total 

a.non,y.t t7. 

There is a a~ll literat~e of publiehe4 quarter­

t one music , &nd a substantial litersture ot ucpubliebe4 

qua rter-tone mualc 1u :aouscript. More detailtd atud!ea 

ot t bit brancb o! eultip~e division would vel l pro•• !ruit­

t'ul tt tb.ia ti:e , be tore :.uch or the unpubliabe4 ~uic be­

co=•• 1ncre•• tcsl7 un••~lable ror reaeareb . 

There hat been s uch aeyere criticisa oC tae parti­

c ul•r choice ot 24 tones t o t he octa •e tro: the ach ocates 

ot o t her aehoola of cultiple d1?'1stoc.. '.betber poleaic , 

a s when comino tro• Ar1el , 35 or closelt :e&aoned .cd 

!llodert.t t, a a vhen co~t15 !rom :;o.vuro36 or Ha..ndtcb..in. , 37 

3
4

t,eovledae or his Tery exis t enc e, &I ve ll &I the 
britt bio gr~~bical 4•;a 1ne:u~ed , vere l•~:ed ~u1tt b7 
Cb5DC e in . 4.iiC"t.:.GiiOil or O'tbe ::- :aa t : ·e:-a vith ?':"itl Euttner. 

3Sor!t1, 22• cit., p. 135. 

36y<>nrro, !!.2• ill•, pp . 1534. 

}7ELD4achin, Akustis~s aus Rusal~ , Gedt~botk 
a a;oetodtn !!a 2!· ~· l· Se~e u:l ~•r , p . 146. 
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the criticiaa ttnda to !oUov one ·s.:.eral Uo.e . A.eeo:d!..Ag 

to tbtat ~a~ Otber v:ieerlt the b111e qilt&kt O( tbe 

&.dYOCI til or 24-tODt te:ptra.:.c t 11 t.b.at tlUJ' \Let 12-toce 

t~:per&:.n t &I their etarting point ••• •• thtir taage ot 

a perfect 11'8ttm. 8-..at 12-tou t.cperGeZ1t 1a itoe l.r 1 coa­

pro=iae and poasesses a~rious ve&knea~es v.btcb art ecdur•d 

t or t~ .. ko ot sl.cplici t7 . Vnat , it is aakod, dote 2--t one 

t ecperacent add to 12-tone te~peramant ln return t or the 

exten sive looe in a1~plicit7? ~nquest1on•bl7 . 24-tonA 

te:pera.ceot otters a good • pprol<iu.tion or the lltb partial •. 

Partch an.d ::ovarro, a.::~ong others" concede thia. But t.o lG.at 

av•i l io a good l lth partial vbec tho 5th and 7tb are l£ck-

1ng7 

I have elreadJ' d1&cU3&e4 ~~achne~&da~·· claia ctat 

24--tone tt~P4:r~nt L=provea u;on tU ?th p.e.rtia.l otte~d. 

by 1.2-coct te:~peruent . Ill ter"'~ ot percent ot poaaiblt 

error. tbe ?tb partial or 24-tone te:peraaeot la voree th&n 

the pocrl,. »pprox1C8ted 7th pk.rt1U o c 12-tone tecperu.e_c,t . 

J..a tor tbe 5th pa.rt1ol , a :oderatol.y voak l)01~t in 12-tooo 

temperuent, l t 1a • ot cou:-se • unUprovea b,. uubcllvie1on 

ioto qut~rtt r-toneu . But, Y~erea:s the ert'or or l 3>i ceota 

r epreo•nta onl7 c? percect o! ~~e potsible er~or io 1 2-to~e 

tcu:,era..=er;t, tbc !isure Oeco:es a tar lea a tolerable 54 

percent io 24-tone t-•~i)er~n:. It i:J qt;J.te u.nderat~able 

tb•t the leading proponeDta of 24--:oee teape:-uoot vrote 

!aTOr&.bl7 of abol tehio.g all co&eoptl of con.ton.ac:ce • • ..uc:b. 

'• 
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ro tbe ob~ioua truth advacc~4 by propooente ot 

qu&rter-tonea t bot a ll ot the ad•antagea or 12-tone 

te:pera;Ant a:e r etained ~ 2~-tooe teeper.cent , tbe 

Opi)Ot:ttotl 1ntil t that thla 11 not e~oush. .U t~ Dua~r 

or t oneo in o t uning or te:pera:ent 11 1ccreaae4
1 

iapl3 

the cr1t1ce , ooe 11 entitled to 1acre ae1ng aecurac7 in tbe 

opproxi:otion ot the intervals wbieb tor= the eoouatieal 

basi s t or the 11:1 \.I.D ical G3'Stem. 

I t 11 this altoge t her r~aeonebl o d0ct rioe,that tnkee 

tOe r ec tor o: pertoroance and l istenin6 dittieul t1 i nto 

account, Which renders so cocplax tb~ motter ot cbooa1ng 

a coat eu1table ~ultiple divisi~a . ~e:e it cot tor the 

reasonableoeas ot this e:~ent , all intonarto~ problt=l 

could be eolve4 by ;!kin& a b£sic unit s~ a:all that tho 

4eY!.at1on ot al l desire~:! in~~rvels woul d be a ioute. In 

600-tone tecpera:ect no interval can be incorrect by more 

ttlan a ceot. 

I t the 4dvocotes ot 24- toce te:perament are aocewhat 

at a loeo i n tbo deba t e over an scoustic s l baeie , they 4o 

he ve serve ra l strong histori cal precedent• to draw upon. 

Thore 11 1 to begin with , the Cre~ k enhar~onte ci ted b7 

:.•.rsch:losradalc.t . Borbou.r cites llrcher ' a r.\lau!"a-ta ~iversa l is , 

~s• 2C8 1 •• evidence the t ~iGtox•noa haa long be en looked 

upon •• o p:-ecuroor ot 2li - tone t·e~perC~ect.'8 r.oat ot 
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Ptole:,y' a enhs.ri:JOn.ie tWli.o.gs do oot divide tba se:a.1 to~ 

eQ\la.ll7 t howeYer, c:.d t~ Gre ek e:Ja.r~or.dc cu be uaed. t ·O 

Juet1!7 other mul tipl e divisions as well aa 24-tont t e:pera-

u:t. However, l.:lOtber tWliD.g ot 

Ptolt~ LDd baaed on ~orn~ntalft 

tht tetrac:bord , l isted. 

l l l l 4ivio1on I< ' !!'I0'9 , 
~bt be reg&&~e4 as prtce4eGt a~citicall7 tor 24-toa. 

te:pu·uent , l a1•gel:r because ot the prominence ot 11 1A 

the ratios . zrik 3ggeo, a!ttr citlna the prevalence ot 

thia tetrachord io much extant tolk-muaic, point• to the 

rat1oa 1n~olv·1ng 11 an~ conclv4es thAt quarter-t ooea are 

tbtrob:r eatubliubod as r1valt to whole- ac4 halt-tone 

.,. . .. ,...}9 

Tht primary def&nee tor 24-tone te~peracont reate 

ne itbtr oo acouoticel nor on bie t orical argu&enta , bowe•or, 

but rather on evolut ionol grounds, wherein 12-tooo tempera­

~nt is accepted &$ a t1xed quanti~ and tbt next cueieel 

syst e: 11 postulated as developing directly out or it . 

':'be re 1& e:rpeC1enc,. involved in such a vi~v , aM tb1a 11 

so~:.e ..,hat eont1r.ned by evidenco of a non-concern tor •~act­

~•• in iD:ooatio~ ~b!ch has beeo a:tributed to tbe chit ! 

&dvocatea ot 24-tone tecper~ent. Fokker, 1a citing Haba 

Aa rega.~1QO 2~-tcne te:,er~tnt as a loose a~pro~at1on, 

approvea . Frit% Kuttne r, c iting •7ochnegrads~•a piano 

tw:d:lc) a.a a he.pb&&a..-d a.ttair !Nc;.uentl-1 ir:tYolrlng errore 

~9Esgen, ~-Studier. 



160 

e.s gr~at .as 20 cen-:a , 40 eonsi~t.r& aucb 1oaccurac,. to 'bt a 

poor r• tlec tioo on quarter-tone r:ue:ie . 

!llt 1! ex;tedh:llCJ' 1.9 the ree_s on tor tbt choice ot 

24-tone te::.~ ra:ent, this is no t neeeaearil]' to be eon­

deanad. !Xptdiene7 b&B been & f actor in the deYel opa.nt O! 

mualc&l SJ'ate=a 1n tbe paat--c•rta1Dl1 1n the deyelop2ent 

ot our o~n 12-tone •1atem. Perbepa the cost Justifiable 

ebarge \O!eb eu be bro\lgbt a,ga1ost the pioneer• in 24-

tone equal 41v1a1on 10 aimply that they have been in­

a\.l..f tic1eat 17 critical or tbe paet and the present. 

l':ORE 'i'HJJf 24 TONZS 

Ot~er vr1ters aD4 ~o~poae~• baTe s ought to aub­

d1Tide 12-tont te~perameut into still !1ner units . Among 

tkese a.re auaoni, ~o a.dvocated 36- tone tuperu!:nt b\lt 

1a not knovo to have co::posed i n t bis eyste.mi Barbieri, vbo 

haa co:posed c.u.aic in. ~-tone te =:~pera.:ect vhleb i.e cot, 

tovever, etntrall1 available; Nov &rro , who b4a advocated a 

:uaic vhich , ic e!tect, ueea 60-toce ttmper&eent , although 

aetuallJ e:ylo7i~ 0~7 ao~• or the tocea; ~ Carillo , 

vbo btl cc:poaod ;ua1c suppOD Odly in 96-tone te~peramtn t 

/ 41 (a •Pr•lu=to a Cr~atobal :olon,• vb1c~ hao bttn p\lbl1cbt4 

40conversation wi t h r~ . Kuttner . These est1Detta 
~re G&i~ t o represeot aceual oeaau:ecente, and C1 ovn ox­
~e:-ienc:e v1 th u.nu.suG.l t\l.D.i..:lo;:: vould: l e ad. u to concur tl::.at 
such errors are possibl e. 

41Publ1sbed b7 the !lev llusic Soc1et7, 19}4 . 



161 

and recorded) . 

SU.Soa.i present& hit pro.Posal tor }€.-tone equal 

t .e oper&Ae.c.t in hie a bo.r t book, ~etch !!, ! tiev Sst!:.etic ~ 

~· BUsoni•a ap~roach is ect1rel7 evolutio~. Bature•a 

gr adation& ot pitcb a--. intinite , he aaae rta, &ed it 11 

therefore 1~cu.cbeot u;.on the pr,eaent geceratio:l ot muaictua 

t o •ove a little nearer t o 1n!~tu4e . 42 To thia eD4, 

Buaoni auggeata that ~s1~t8 t wo-t old d i vi sion ot the whole­

tone, three-t old 41via1on =t~ht be used. Vbile other 

writ•~• have started ~th tbia ase~ptioo and ad• ocated 1?­

or 19-tone te~pera:ent, Duloni aakea it cle~ that be ia 

referr ing t o exact diviG i ocs ot tho t one oa it now exiate. 

Because ot hia baaic propoakl , cc:2entators bove er~ooeouol7 

ascribed tbe adYoeaey ot 16-too• oquol to:pora=oot t o 

Buaoni . Be leaves little roo= f or doubt about b11 1nttn­

t ioA$, bovever . Be acknowledgea t hat a 11ste= ot tblrd­

to.o.ta vitbo\lt se.a.itonea vould repreaent a oet loal •• 

against the pr&stnt tuning system, owing to the 41aappear­

uu:e or the pertect !1!th t..Dd the cinor thi rd . He there­

tore p:oposea to keep bot h, b1 ereatl:g tvo 17ste~s or 
thlrd-tontt, e ach ae;arhted tro: the other ~1 a semitooe 

(or thre e s1ate:na or ae=.itones, e·aeh separated b1 a third­

t one) . Tbia la 30-to:t.e te::pera.:ent. !ueoni vould uk.e no 

uae, t or the preaent , ot the a~alle at · unit, the &1~-tone , 

<--- 5 s A 
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•• aucb . Eovever , he statta b1a bt liet that t ho a1~-toce 

will tventu~l7 beco~e 1ntegra te4 into ~uaica~ speech alao. 4 3 

It is t ase1nEting to apeculate on what Busoai 'a 

vieva on multiple di vision would be it he were alivo tod~. 

~ould ht have turned toward 1?- or 19-tone te~pe ramenta 

vbicb may well achieve his licited obJectives =ore satia­

tactori~ thAn ~-tooe te:peraatnt? It is quite poaalble 

that tht ad•ent ot the 404ecaphoAic acbool would have 

aatiatied Bu~on.i ' a aesthetic viehe a vitbi.a 12-toJle: tea.~ra­

.:ent . He quotes t:ietsche approvingly: "l could laagino a 

muaic whoso ra.rest cha.r::J ahould conaiat in its complete 

di vorce tro12 the Oood o..nd the &d." Th1e divorco baa been 

och1evod without the interce•a1on or multiple division or 

t ht oc tave. 

B&rbieri 'a ~tone te:pera:tnt 11 paaaed over tor 

lack or •v&ilablt catoriala to dlacuaa . Uo•arro •a laplitd 

GO·toot ttmper~ot will bt diiCUIItd in Chapter 6 under 

the beadiCO 15- to ne te:peramtot. 

?2-tone tem~ra:ent is • IJi tto select ed by both 

Saba and Novarr o tor special atttnt l on . Haba eelect• i t 

~u~h aa Buaoni ttlects ;6- tone te:pera=ant , as a me&na ot 

!uai.n.g tvo ai::.;ler syste:~.a . \.1lere Bu1ooi uses ~6-tooe 

te~pera~R~t to tuse 12- an4 18-toct te~pera=ecta into a 

single 8Jite:, Saba does the sa=t with 72- tone te=per~eot 9 

eo:b1n1A& 12 , 18, 24 , and }6- tone te~;er~eots. Tbe 

4~~., PP• 31-2. 
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guidiAg principle ia tbat all oi thtlt cumbere are t.octora 

ot 12. S:&'bs rev!!·ls in the vaatntsSJ or the rtaoureea or 72-

to;e te~pe~a;ent . !Ddeed, tb• eo:bications are ao cusaroua 

that hie ideal o£ completely di~t~rent baroonic progreasiona 

£or each co~poser :ight bave a ehanee a: reali:ation. 

Novarro, who ca:e£ull7 e~ic.ea the :erits or tYery 

poeaible equel temper~ent by checking the eorres;ondeoca 

o t intervale within each syste= eo a~ll-nu:bar r&tioa , bas 

a great deal to aay tor 72- tone tempera=ent. lndee4 , it 

ia Cor :ao:-e tha.n Just uother oultlple or 12. J.=onc; t.be 

intervale t:Ovtlrr o co.aeic!ers odequately repreeente<1 ln ?2-

tone te=pers=tnt are the !ollcving , plus their inve~aiona .44 

21:20 es 5/72 
16:15 00 ?/72 
10: 9 •• 11/72 
9: 8 •• 12/72 

8 :7 QS l il/72 
7 :6 •• 16/72 
6 : 5 .. 19/?2 
4:} •• }01?2 

S:" u 23/?2 
9 :? •• 26/72 
7:5 •• ~5/72 

Pleeoed wltb tbe cor reepondence ot t be rat i os baaed 

on price nu:bers 7 or s.:aller, t\ovc.rro also assigns val ues 

v1t~1n the tc;perament to 1nt8rva ls involvin~ the lltb. 13th, 

and ( iA one c •ee tbe) 17th partials. 

11:9 •• 21/72 
ll :8 oa H/?2 
H :9 ac 39/72 

11 :? •• 45/72 1~:7 •• 64/?2 
1}:8 no ~/72 17 :9 •• 6o/?2 
11:6 •• 63 /72 

Exc e~t tor lG:lS, ~d the r atiOJ involving the 

nu=btr 1} , ~here t he d1•crep&nc1•• are a e~vbAt l&r~er , oll 
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ot the iotorvalo cited b,y Novarro are represeute4 v l t hiD 4 

eenta by ?2-tone tomperameot, and =oa t ot thee are realized 

tar oore closely t han that. ? 2-tOQI ttQptra:ent 11 ooo ot 

tbose tavored b7 the a~soritb&ic proceaa ot ViiS~ 8ru.D {to·r 

wbic h s ee Chapter· 13). 

~ briet ana11sis ot the ac&le-degr•• euabtrl CD 

Sc•arro•a chart is reveal lno . ~~e nu:ber ot units iD the 

tntervols 8 :?, ? :6, 9 :?, 11 :?, and 13:? 1a k1v•1• • ~ultipl• 

or two , intorcing ua thot the ?th portia1 is a s !a1th!ull1 

re preaonted in (72 • 2 • ) '6-tona te:pera:ent 45 in 72-tooe 

teope r~nt (an adva~tase about which ~~soc1 &'JS not~, 

althou~h Par t ch cocmenta upon t be accurac1 ot t~ ?th 

pert i• l in the '6- t oae 81S te:) . The intorvala vhose ~ftioa 

icvolve t he nu=ber 11 , 11:9, 11:8. 11:? , and 11:6, are all 

repre • oAt~d by acale degree• vh!cb are cultlplea ot }. TbLI 

abo~• t~~ t the in te ~vola involvlns tht !lth partial ~• a e 

vel l repr~aected b702 • ~ • ) 2~ -t one temper~ent &I by 72-

t one ttcper~ct . I t ~111 bt ~•called hov excel l ent t he 

rtpreJ ec t otion or ~be 11th partial 11 lc 2~-tone te~pe ra:ent. 

A ct:ilar perusal ot t he ainplt intervol t tnvolvlng 

the perC.ct ~Hth (":3 owl 9 :8) ohowa t ta t the ocale degree• 

are ~ul t i~ leo ot 6 . ~io indicate & t ha t t bt !1!tha or ?2-

ton~ tO!!lJ>HCent are still the !i!t;bo o! (?2 • 6 • ) 12-tou 

tt:per~~~t , A ! aet vhich need cot be discour aging , e~nce 

tbe ! l !th 1e we ll represented 1n t~e ti:plar 171te: . lt 

lhou ld be noted that vbe~e t he error ot tbt f tJth ln 12-toae 
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te~porament io leas tban 4 ptrce ut of ttA p05s1blt error , 

it ia nearly 24 percent 10 72-ton e te:per~ent. !his a:oUDt 

ia etill • oderatt , bowo~er , by tbe at~ard• ot the thirds 

in 12-too. tecperamtct. 

The t d•antas•• wbich acc rue rroa the comb1oing ot 12- , 

24-, and 36- tor..e tt~~ra::tota art twuca.r1:·ec1 above. But ?2-

to~e te:pera:e~t baa an i~port&Dt acouat1cal adYantase 

wbic~ none ot tbt other &J8te~a considered Go tar ha• . 

~s conce~s the repr.sentatioo of tbe 5 th perti al . It 

v1l l be eot~ on Sovarro'o chart {above, pa ge 16}) that 

t o r the 1nterva.la 21:20 , 16 :15 , 10:9 , 6 :5, 6.nd 5:4, tho 

nu.:bers o! the scale degr ee a are a~l prime . ·rhJ.a 1.o41catea 

t u t t ho (modoratel.J') c l os e spproxi:atio n ot tllo 5tb part1a l 

••e i lsbl• in 72-ton~ te~per~ent !a aot available in ·~ ot 

ttA a~ple r a1ste=s baaed on Caetora ot ?2. 

In or~er to apprdciate co:,le:el~ the acouatical 

poaitlon of ?2-tone te:pera:.n~ , it is adYisable to con­

a ider a.n 6ddit1ve prlnc1ple in 'be cree.ticn ot compound 

te:pe:a:en t 1 out ot ai~plor te:per&meDt&. ~is principle 

ia ~plied b7 • nu=btr or autbo:• ~ appl ied b1 others, 

eve :a ~•o cot at-a:ec1 direet.l-7 . ~n en e~ual tempera~ent 

cocta~a •a pl ua b• tones to the oc tAve , vbere "a" And "b~ 

40 ~t contai~ co~on f•ctor• , then tbe te~ptr&a!nt will 

:-epreaec.t a weighted cea.c bo: ween tbe ch.orecteristics ot t b.e 

equal te::;>er&:.e:at poaae1alng "•" t onea e..od tbe t ~ual. te..:opera­

~nt possessing •b • tooea. !be te:p.rasent •a • or •b• 
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ccnta1n1~ the larg~r nu=ber or toce& ~11 have tbe sreater 

1nth.te..cce, 1..o proportio.D to ita greate r size , on tbt 

c.ha:actor1.s:1ea ot tb~ te:pera;:e:.c.t eonta.ini:l.g •a plue b • 

tooea. 

~-i a principle it to be observed in the aelect1on , 

b.1 such ~eoriata aa !&aaer ~ Kornerup 1 ot a ?ibonacci 

aerlea of "good" tecpera.meots. ln obtaining 31 b3 the 

&4di tioD. ot 12 a..nd 19, it ta i:.plici t that '1-tcne t e•pera.­

&eQ t vill reyreaent a ~tiD betve en tbe fe atures of 12- and 

19-tone tecpera:dnta, aocewba t veigbttd in favor ot the 
:> ---

ch&roetoriatica or 19-. rho flat Ci!:ha (1/} co~a) or 19-

to~e tec~e:a:ent &ed :he ver1 ali&htl1 flat ti!tbs of 12-

tone tt:pern...;ent co~bine t o p roduce a fifth tlat b7 )4 com=a . 

~. lar0a ; ajor thirds ot 12- &Ad tbo •=all cajor tb1rdo ot 

19-tone te~pera:en t co:bict to product an a l=ost perfec t 

:ojor third in 31-toce t•~per~en t (366.1 c onta). 

•1th th11 to ~' 1t is rtYealing to cote that ?2-

tor:.e te:.,t-era:te::J,t, oo:-e tbtUl a simple product ot 12-too e 

te~ra.:.e.::.t i:J aix-!'cld. aubdiYision, is &lao a ; .eu: betvee!l 

tvo hiohl~ regarded ~~~al te~pera:ents or opposite 

ehBraeteristi ca , j l- acd ~1-to~e te~pera~~ots {whose tine 

~ual1t1oa vil1 be d1scua• o4 at le&s:h 1n Cba,ter 5). 31-

r.cne te:pera=eot poasessea excellent representations ot the 

5th and ?t.t partials, .. ·bile 41-to.ct te:.peru~nt is eapec iall7 

not.d tor ita exc elle:t jrd • ~d lltb partials . ?2- tone 

te:pera:ent alto repreaentl a 4eperturt troa 5~-tone 

l 
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tempera:ent, con31Cer~4 t~e•l b1 z~ ~~sic tbeoriata, 1D 

the dtre~tion or 1~-tc:e te=~ra:ent, itlelt vidtlJ resa.-de4 

vttb tavor • 

.Utbo"'O> pro'ba'blJ' t.:=uliaUc tor ;:ractlc&l purposes 

bee•~• • or tbe cuaberao&e nua~er or tonea reqUired , ?2-tone 

ttQptrAGent to &a excelle~t ~heoretical entit7, worth 

bearing in aind aa a ¥OSsiCle meetin, place be t ween tboae 

vho vould ba_at :;ulttple di Tisioo on 12-tooe tet:lperament 

and tboae wbo ~~ld look fer otber te:;pere=enta with 

superior a cow; ti~o-1 pro~e:-tie a. 

A eo:ceivable disadY~t•s• ot ?2-tone te:perament , 

as witb all tt::l;tra;:.!nts i....-rolv-i.DO si:.ple mul t1plea or 12, 

is tb6t ~e C7Cle ot ti:tC$ does ~t t:brace the e:tirt 

s;rstp, •lieeller thh co::stit:>tes & dis t ibet lhblli t7 or 

~ot would depend on :he ~x;~ctations ot the Euatcian taplo7-

1Ag the 11ate:. Hoveve~ , it s toul4 be ~oted that acme 

~uoicie.na ba vt postulate-d. u..at the ti!th sbould be a e1c:l ic: 

interval 1D ~ l¥8te= , and bosan~uet t l1m1natel 111te=a 

baaed oc •ult ip les or 12 trc: his eons1derat1oo tor that 

rea aon . ar So•anquet's detinitioc ot re5ular 813te:e (aee 

below, c:ha, ttr 5, pas e J7C ) ~either 24-, 36- , cor ?2-tone 

to~pera:ont ta applicable. 

The 96-tol4 d1vi s1on ot the octave ro:a1na to &11 

1nttlltl aM J)\lrpoaea \UI.tx;lored . Julian Ct..rillo, 1n h1a 

Prelu~to ! Cr! : tobal ~~ elai:s to have vr1ttec • tte 

t1rat c:o:;osition 1o the world • ic 16th tocee. The 96-

r 
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41v1: 1oc 4tala c olt with tho unort ho4ox notat i oa. In 

actual1t1 the cuaic ia al:oat entire~ 11&1ted i n complexi t 7 

t o quarter-ten••• vitb a tew brief p.asa~ea on one 1Dstru­

ltetlt in e1ghtlll or a to:e. 'l'he 'WOrk. 1• ! or soprano (•oc&l-

1z1ng) , flut e, Yioltn, harp, quarttr'-tO~ tr.tte4 guitar. 

and oetavina , 8 stri nged inetrument vhic~ . t• alvaya plll&d 

pi:zieato and vbich , alone &mOQS t he inat~•nto, ia brtetl7 

aasit;ntd eighths of a t ·ou. 

J..bove t~e tisur·• 96 no further avW1rtstora or 12-tont 

temperament has been propoae4. 

:ass 

*' 
1P a 91 WE $!Z! 


