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· AiliE:L· 

In 1925 , a u v ;ubllsh!ng house appeo.rad 1A Lelpdc 

call e d t be Z:e u.nt• b.n Stu.Ce%1 v~rles. C1tic.s •• ita Pu.rpGII 

ootbina leta t~&A tht re t ors ot au1ic, tbt houal i~au.d one 

bo ok &011 tho W>.tul.!illo4 prOJr.i5e oC t vo add1t1ono.l vorluo and 

t ban laded ioto 1aae4iata &ad l a•t1ng obl1T1oa. the one 

publ itbad volwme 11 Daa Rel at1T1 t<t apri a &1p ~ Mu•1kal1acben 

Ha raon la by AD &AOQJWOua author .r1t1AK und•r t he patu40Q7S 

•Art~ ! .• A dtt~lod descrip t i on o t a 19 - t on. 1nat~tot with 

thrta r ov e or ke71 v a s t o ! o l lov , aloa.g vith a l)ropoaed 

a,- eec o f not a tion , 1o a seco~ • oluae . Voluae III waa to 

be a har-con.7 tiX't Co r 1<?- toae E"U&ic baaed oa. the to-called. 

principle o / relatirl ty, It l..s t o be pruuaod tha t 

C1nanc1&1 41!!1eult1e• po•~o:ed t~ po~l1cat1on ot thoae 

succeseor TOlwnea &.tid ;ha t poli"t:i cal u.-~aYtJ.I de a t ro,..d 

al l trace1 or t he co:p&n1 and ita be~tactore . 1 

TEE 59 E..I.SI C L'l'r:s!!V.U.S 

Q!! Ra ln t i vl tlt s prln:l p ia, t roa t bt • t art, • 

• i o l entl7 po rtii&D vork. !riel inai1~1 t ha t al l genuine 

1n e real .ca.z..e o~ J.:iel .s;>~a.r.s 1J1 ooc.e o t tM cata.loguea 
~hero tbe book 11 liat ed . ~. e~~r~&ht • •• 111Qt 4 t o the 
~e~%·~ ~tu!•n 7e~:a~ . v! th a r~e. ~&I de Jo~Tenal e 1&Qlna 
ta e cec eea•r.J pe~era . ~-ce~~er ~~ --~ t;e aut bor or 11:?17 &A 
' 5• a. t ia un.k:D.ow, but Ue latt•r would. ap:>e a.: tb.e acre 11Ul.7 
••s:u:a.ptioo. 



:uAie, it it1 ~ooe relatiooshipa are to be loatcal, • uat 

a.rlae out ot certain pure ioterTale . Ariel quite a.rbttra.r117 

aelecta 59 eucb •pure • intervals, &J:d the,- rans• r ·roa auc:h 

1'\Uida=ental iJ>tot'Yalo as ~:2 t<> such co:pln: iJ>tern.lo u 

20n&:l5625. .t.riel then ohovs b7 an appu4ec! chart bow liUch 

more 1og1call7 the 59 intervals sroup together in 19 oeparate 

units than in 12. One can question aeTeral aopocto ot 

Ariel's reuoning. >fh1 ehoulc! .20?}6:15625 bo con.dc!orec! u 

i=pOrt&nt 00 ~:2 in establishing tba T&lidit7 Of & te&per&­

me~ t ? >fh1, inc!eec!, should 20736:15625 be conaic!orec! at all? 

Rec!ucec! t o .d.o.plo interT<Olo, 20?~6: 15625 a tbe in­

terval created. vb.en tvo c•jor thlt'da ar. dtd.uete4 troa t our 

ll.tnor tbirda. J. proceaa •• co~pl1ca:ed. u t bJ.I volll4 b.a.rdlJ' 

be we.rra.o~e4 1.c tbe queot tor •'baste• i.DterTila. \lba~ 1a 

l>aaic &'bout t our ouper1.cpoaec1 rlnor ~h1r4a7 Tbt ainor tb1r4, 

or couree, poeeeaoea exceptional accurac7 ~o 19-toAe tempera­

mo~t . ID tbt abaence ot a meaningful explanation to tht 

cootru7 1 Ariel voul4 aeea to be guilt-y ot circ:ule.r reason­

in;;. He Juat1tieo 19-tone te=perueot on tbo beol.a ot a 

group ot interval• which see= tbee£tlvea to have been ehoaen 

bec&uee the7 •r• tbt=aelvea based on coabination• ot thoae 

interTala vh1cb a re known to be e!toct1vel7 c!upl1catec! b7 

19-tone te:apera.:e.nt. Bec:euse Uiel'• S9 i.lltervala appear 

cioubtrul an4 arl>1 tuq, the7 can probabl7 be c!la ll.l.aatd troa 

con.a1dera~.1on aa a eeriou.a buia tor 19-too.• t.eaper a.aent. 
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T!!l! I'Ctlll RS;;Ilt=!TS OF .1. TON.U. SYSTJ!ft 

Ariel aovea to a core tenable poa1t1oA when he eon­

a1d t ra tM buic require2enta ot a •1•t,ea ot t ·t aper ... eAt. 

Be •aictaJ.na that oae aust ceh .tour d ea&.Dde on ~ teaper.4 

•:ratu:2 

1: ~hat the aaallest intervals • bert there 11 
tho poaaib111t7 tor direct progre oaion. (41rektt 
Tonbe wesunoe o} be available . 

Z: That tbo c onaonaneea abould be •• pure aa 
possib le. 

31 Tbot the proportions between tbt aizo e ot 
the boa1c acolor in tervals should rese~ble tboae ot 
the ontural 1Dttrvala tro~ whi ch th17 ar. taken. 

2nsa Relat1v1tst•ori~zip, page 134. •xan kann !dr 41e 
4n!ord e~en &a •~n te=perl~r~es System ?itr ~tltn aute tellen: 
r. ~to kle.nottn I~tervalle, in ~eeen d1rtkte TonbeveguAgtD 
uoeh =ebl1eh aia4, cCcson vorbandec oeio. JJ . D1t Eonao~~•n 
~daa•n :O&llebat r•tn aen. !11 . :ie :ootolgen :aaat n 1A dto 
•'e:oh l l'to.issen ihr-tr net1lrlieher. J..'bstut~en &u.a .u.aad.ruck 
~o~•n. IV . Eoa:ocanteo UDd D!asocaa~eo ~aoaen ale aolc~ 
Se ,gens l tz.lich v1rkan. J1ata.r.l1cbe Dieaona.nz.en dG.rttD n.1c.ht au 
Scte lnkon &onuztn virktn. • 



4. T'b.l.t c onao.oa:u:ea and. cUaaoa.e.nee a alloulcl 
!unction aa a1.1~b az;a!.o.st oue another. lDt·en&la 
w~eh are b7 na't~ d iaecna.nt abould not b• t••pere4 
eo •• to appear eo.c..sonut . 
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OD aU tour co~ta he !1c.da 19-t,ne teapere.aent to be tar 

aupe rior to l2 . 

S:alleat InttrTal: That 19-tone tecperaaent aboul4 

be p~terablo to 12- on the first count, t hot or ouppl71ft8 

t he ualleet possible i:ltonal, 1a eolt-ov1dtot. But Ariel 

ma.kea a rethor i:aporte.nt point a.bout the spec1tl a1gn1t1c&Dce 

of th.tt particular a.:nalles:t 1.aterral. The natural chromat-ic 

ae~i.tone, be aaaerts, is 25 :24.. fila 1ntenal he calls the 

"~e-:-ut.dif!l!'tDt," aa 1: rtprese.nts t-he titterence between 

the IO.OJor tbL.-4, 5:4 , and tbe c.Ulor tb1rd 6:5. It 1a Ariel '• 

co~:er:.ttor. that th.ia Terz.e.c.dit!e:ren& .it ot s;reat iapo.rtuce 

i.e auaic; tb.ia appta.r·a quite aound. !n rttv ot the r olt ot 

• • Jor ud a.iDor ill. ou :us.tcal heri tage . But the aaalleat 

interT&l in 12-tone te:per~ent ia 100 centa, wbilt tbe 

nau:.ral Ter~endifferenr. is ?0 eenta. lor th11 reaeon , 

Ari•l atronglJ rejects 12-tone tecperaaent, even t or the 

por!or&&nce Of tbe cvrrent repert or7. H• turna, 1na tead , to 

19-tont tecperament, whome amalleat 1nterTal, 6} c enta, 11 

• ~cb cloaer •pproxi=otion ot tbe Terzendifteren&. 

!!:..! Puri ty 2f. lli Conacna.ocea : .t.ccord1n& to .&.ri el, 

t be t ollovtag ar. the con•onaot iAterTa!. ot •ualot 10:9, 

6:5, 5:• , 4:3, 25:18, 36:25, 3:2. 8:5, 5:3, ~ 9:5. ot 

these t·tD conaoDancea vithi..D t:b.e oct&Te , aix a.re tra41t1ona.lq 
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rega.rd.e4 u conson&D.cea ('the a inor &r.4 aajor tl:Ur4a &D4 

eU:tha one! tbe perf ect tourth o.D4 !i!th) . In aceopt1.1>4 tho 

aajor second &nd ainor •••enth as conaonancee, Ariel voul4 

op,eor to be jut1!1ocl 1>7 auch 19th aa well as 20th cont=7 

practice , ~•rein the ~or atYe~th and/ or the aajor ninth 

11 otten added to triadic aonorit1ea with little aenee of 

diteonance. Vhat • '1 appear aubJect to queatioA about 

Ariel' a uaa ot the aajor aeconc1 a a a couocac.ce 1a hi a 

oboico ot 10:9 OYor tho &oro tre41t1onal 9:8, In aaking 

tb1e choice be take e t~t aa&e poa1t1on aa lornerup, but tor 

bta ovn •e r7 41tter.nt re&aona. 

Be 11 quite emphatic in hia choice. 9:8 , be tn.iata, 

ia a di aaonanca. It 11 produced b7 the ~t1t1c1al proceaa 

ot supori&pos1.1>4 two ti!tha.3 Tbo I..Dnroion, 16:9 , 1D•ohoo 

rel&t1•el.:t higll ~\UI~ra &ll4 11 &lao a dtaaonmce. OD the 

otb~r bend , 10:9 11 the 1n•era1o n ot the r•tio 915 1 repre­

aen;iQo the coabinati on ot the pertect tittb &D4 aiDor third. 

In ?ertoraiDg the con.onant doa inant ae•entb chord, aeaerta 

Ari ~l, a1cger& attempt to &&ke both tbe tilth G-4 end the 

minor tbird, ~-t pw-e . Thia p roduee1 the conaoc.a.nt ainor 

I~Tenth t vhich aust be 9:5. !te conaonant c1o~in&nt le•entb 

c:.bc.rd , u tbe buic g~Mr&tor or conaootu:1t ba.rsOJl1 1 1a a 

}A.r l ol oo o:a 1& t hi& roopeet to bo 1a;;l;r1~ that tho 
co~lination o! like int! rvala ~ents to produce diaaon&nce. 
th.i.e ia Z&rli~o' e baaic rl ev. Ic t!le ca1e or t be tr1tone, 
how~~er, h e appears to conera41ct thia Tiew. Perhapa the 
one consistent vay in which Ariel's Viev ~igbt bt interpreted 
!a t..tLie: the combining ot like aon•onancea in 1taelt doea 
not produce a con.onance. 
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tbeor.tieal pbenOCADO~ with a rather reepectable bia tor,, 

~ 4r1ol 1o in goo4 co=p14J in ••••rt1ns t~t thiA con .. DADt 

••~eoth chord ia coaprtaed or the relationabipa 20:25:~:~. 

I t 11 the tirat and last a eabera, 20:}6 which r e late to one 

another aa 5:9, &D4 inYtrt to 10:9. Since ~1tl la 4eter­

ai.r:.ed to reject t'bl n.t.t\lral baraoo.ic et Ytnth aa tbe 'baaia 

t or 1JJJ &ue1c,4 there &a..J 1cdttcS be ac:ouat1cal Yel14it7 to 

bit cboict ot 9:5, the at&plest rt•a1n1Q1 ratio , .. bia 

co~aonant eeventh. 

Ariel'a •conaonact • tritooe 25:18, and it• inYeraion , 

tla eo-called "Doppe ltor<' 36:25, o.n , lib tM ainor 

seTtnth, d..ravu !ro:a the COC$O~t seventh chord 20:25:30:36. 

The Doppelterz i a therefore declared conaooent 1D Spite of 

it& be1ns tt.. sua o! lU. in~enda, It II&J bo a ou vllat 

41!!1cult to accept tbe tritone aa a conaonance. It 1• 

gtne-%'&117 reterMd to &8 a 41810:D.UC t , &:.4 Ri.cdtait.b. 6,1'¥88 

tbt tritont a special eleoa1tication •• the ~o•t 41aaonant 

1nterT&l .5 Hovever, it ahould be re:embtred that the 

t~ltone {like the per!eet fourth •• well 11 the 4iain1ehod 

tlttb) vee treated aa a ••~1 -coU. OGance , 1n tbe Renaiea~ee , 

l:stble bet"vetn the u pper voice• •• a con~ona.nce. It ta oA.lJ' 

4 Ar1el 1s ~o o t •da=ant in re Ject~ the ? tb partial 
O~!~tgbt. He ersuec t &aioat 1te 1cco~;or•t 1oa 1Dto aualc 
!.o tt verel vay5 , ecnellrling vith tbe atate:=ent on pa:;e 51 
tha t ~hen t wo air~trs sing tll interval o! 7 !6, the reeult 1e 
ne 1 t~er a cusical 1nte~·al, n~r the ~e~p•r~ent ot euch &D 
lote:val . It is, '"Ob>erbaupt keilat 11;u.a1k.• 

5ainde&itb 1 !E! £!!!! of Hutical Coapoa1t1on. 
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st..:ce the era or 12-tone e~ual 'te:peru:ent, w1 tll &D. lntern.l 

}1 cent a t"e&ovK trc= Ariel'~ Do~pelterz., that the h&nloJUc 

use ot the tr1tooe baa c o:. to ic:p l.7 the \llti.&at t 1D u­
atab111t7 aDd 41aaonance. 

Havtc.g e e t ab11ahe4 the a 'boTe i ntervale •• conaoD.&Dt , 

ArLt l co:parea their representation in 19- and 12- toAe 

~12 a.nd "'~' J.r1el odaita to tho aupor1or1t7 ot tho 

12-tont tittbe . He inste t e , ho~ever, that t~ ?-cent error 

ot tho tilth in 19- tone t eitpera..:n&nt 1a tar troa t.rLD.tsre aa1ug 

t~ limite ot agreeable aound, 6 and varna eoaiDet b•a1Da 

a ~udpect on the ttttha alone . 

S:4 aDd 8:S: J.rlol CO"J)lai.lls or tho bod th1r4a 1A 

12-tone tt:aper-a=eot, and pointe out tha t tbt aajor t.hirdt i.n 

19-tone te=pera:ent art &l:oat ~ce •• pure. Et aakaa no 

d!sticcttoo betve eo the positive error ot tht 12-tone aa3or 

t hird acd tbe Ct&&t1 ve error ( conat<!tred b7 BArbour and. 

Othe rs to bt Car mor e objectionable) ot the 19-tont t hird . 

6:S and 5: ~: ~he error ot this 1nte.val i n l 9- toAO 

te:perament 11 less than 0.1 cents . to Ariel t hia is the 

most tcporta.ot ot 1..nterval&. He retera to i t a.a t .be eb.i ld. 

ot an eter~l lather (the pert~et !i!th) and an eternal 

cothor (the &ajor third) . Aa tbe o!!Jpr~ ot ao p~p1t1ous 

a u:Uo~ . •• the Urk1Dt:S , tbe Cli..D.or thJ:d ia t:he tou..od.atioA 
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t or • b.igher order or cuai e . 7 \o"i tbou.t the kllovledga ot t.h.ia 

t w>l! tuatntal lignit1caoco ot the m.11>or third, a&i.ottJ..,. 

.Arhl, b.antollJ', t.D.d e apeeia.ll7 :.oderD ha.rt~OU3'1 ia not t.o 'be 

W)der atood. The error 1D 12-tone tec:per&aant 1a oTt r 15-

et~ta. 

10:9 and 9:5: It one a a ble to ogret with Uiol 

tb.at tb.eae B.r·t t h e pro~r ratio.a tor tbt a a J or aeeciDd aacl 

ainor aeventh, and t ha t the1 are eou.onancea, then 19-tGAe 

t eaperaaent ha4 • clo&r edge OTer 12- in their repreaent&tion. 

the a ppr ox:i.aate aa rgi.A 1a ? c.ente to 18. 

25:18 &n4 }6:25: ~• in tbe eaet a'boYa, vhattYtr eoa.­

tro•e r at sight ex1et ae be t ween tho two 171tea. liea in 

wbttle r or not tbA ee lnterv&la are the correct ratioa tor 

tritont o.Dd d.ia in.ishtcS filth. The erro r 1.4 their rep.t-eatnta­

t.ion la a ainut e fC'&C.ttoo o t a eent 1A 19-toc.t toper ,...a.t • 

aM a bout 31 c e o t a 1A 12-t oc.e te&p•ra...Dt . So alt·trAAti'Ye 

r at1c• inTolving •~ller nuabera .re s enerall7 ottere4 tor 

12-t('l\t tecpe ruent , Iince t he 1:1 ter vel 11 generall7 c on­

c&ded to be a di oaonanc o i n that 871 tta . rokker, on bth&lt 

or 31-tone te::r;>erQ.Qo.nt • -.rgue a Q.u.itt perauaa!vel-7 thet the 

conac=ant tritooe 1• 7:5 &Dd tha t al l o ther a p;roxi&atlon. 

t or tbi a i ntervol are d iaaonant. 

?or the t e n l nt e rTals whieb Ar1t l hal selected a. 

?Ibid ., page 74 , •Jocer Ausglt i e h , der a ut GtltDbt wegung 
'ton ~1o~und g r osse ';tle:-z hervorgt b. t l et cUe kl~l.att 1·trs. 
~ie~= . aleichta= d&l t!~ T~n Ur-Vr t tr (,ulnt•~tttr 
(sr. ~r•) let Grund1cttrTt ll b~berer Ordoung• 



bi• eo~oDances, tbe aTerage error 1D 19-tone tt•P4r&aent 

1a 4.2 eenta , in 12, 16.2. Granted tbe preaiae ot hie iD­

terY&la, Ariel'• ease tor the au~rior1t1 ot the conaonancea 

ot 19-tooa tenperaaeot ia quite •olid 1Ddee4. 

Tho "utual Ro1at1onshipa ~ tho S:all IntorYalo: 

.Aceordi.Ag to Ariel, there are tive eaaent1al aull 1.ntenala 

in oar &u.J1c:e.l a71tea, tbe etLroaat1e alld dtaton.1e Jtaiton.ea• 

cbe wbolo-tone, tbe 41.111Aiohe4 tb.L--4 (to which ht Ia ... 1.., 

deotl7 referring by tho name o! lt1 enhar2on!e equlY&lent in 

19-tone te=perament, the augcento4 second) , and the ainor 

tbi~. lA 12-tone te=pera:ent the t wo tTPel ot ae~tone ~ 

eDhA~~o~e equ.tvalentl , 11 are the aug=ented aoeon4 and the 

ai~o• third. Th1a 11, aeeord1Q8 to Arlol, a aer1ou.e 41a-

t:or-t-~on ot the ~ogle of their baaie relationship to one 

tnott.r. Ariel consider• the mu.tual reletlonahipa 1ingl7 

a..nd in groups . The ehro:atie and d1atoo1o eeai toDtl relat-e 

to ooe another and to the wbo1o- tone8 approxicato17 ao }7: 

63:100. The tvelTe t one seale can do no bttter at reprodue­

l .ng t his tormu.la tbe.n 50:50:100. XU:udl7 better it tho 19-

t:one approxiaation, 3}:67:100. Ariel ahowa, aiailarlt, that 

the 3:Q:5 relatioeabip ot 19-to~• teoper~ent ia a ra~er 

cloc e approxi=atio~ tor the series 10:9, 144:125, 6:5 , 

~h l le 12-tone tecpera:ont ia powerless to represent auch 

ttr • ch:1ou . b the tr.4, i t 1J Ar1el'a preference tor t:.vo 

8r~id ., pas• 1•1. Co=paro the•• tisureo with tho 
&Olc!u ritlO ot XorJ>trup which 1a epproxiuttlJ' }8:62: 100. 
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t1n4a or aeat-tont &nd tor a diatinct interTel larger th&A 

tllt whole-tone but aull t r tllu t.be aic.or tbird. which lta.d.e 

b.la etro~l7 again to t n4orae lCJ-t.ont teaperu.ent. 

'l'he Polci tz !f. Coc.aonuee ~ Diaaon.anee : Ariel' • 

fourth 4taao4 on a tea;er.d ayatta 11 that it dt!ttrentlltt 

ele&rb' betveen ita eoUOD&Ileta and. ita dlttoD&.Dcea. In thi.a 

respect, Ariel objects to 12-tone temper~oot on tbt groUD4a 

tt.at it pOII tSStl Onl.7 0111 Itt Of cUitOD.&!lCII (tllt a1Dor 

second and a ajor aeTentb) which isn't ao elearl7 removed 

troa co::.sonact i.D.ttrv&la that it CanDOt be !altel7 aiat&ttn 

tor a att ot conson~cea. In contrast, tbtre art tour aucb 

s~t• ot dissonances in 19-tone teaper~nt. ?here ar., to 

beglo Yith, tvo 1ets (LQatead ot one) or eemitonea and aeTentha. 

no two .. u ..-o l/19 - 16/19, a!ld. 2/19 • 17/19. La. o.dcUtion 

U.re o.re tv0 sou, ?/19 - 12/19, 6Dd 4/19 - 15/19, which 

.l.rle1 oo!l.lldora to be unublguou.~ d1ooon&nt ill 19-to.,. 

te:ptra.aent,9 and which l ·&Clt ~ counterpart 1.:4 12-tone 

te~ptraJu.a.t. 

Arlo1 111uatratet the ad• LOtogo ot uca.b1guoua 41•­

ao~&Dce ~7 abovi~ that tbt augmented tr1a4 and 41ainiahed 

ctTe c.th ue 41aaoniJlC 11 1n 19-tont teapera.aent, vb1lt tb17 

a.re 'ub iguoua t h.rouob the lack or •03 co:apletel.7 4.1aaon.e.At 

lt.ter•ala iA 12-tone te:~ptrll..:ltnt . Tbt cU.ai.DJ.ahed ••••.a.tb 

9~ just rep~sentotiona tor 4/19 acd ?/19, Ar1o1 
&!~tl 144:125 acj }2:25 rtlp~cti•tl1• The 4tY1at1oD Ot tbttl 
1~to~••l• tro: their te~pore4 e~u1valents 11 ao:ovhat greater 
t~ ia ttw c1eTiat1on o! tt-A conaon&Ut i.Jlten&la . 



292 

1J) 19-to.oe tuperuent au.st contain u 1Dtenal ot •119 or 

15/19, wbilo tbo aus:oato4 triad cuat b&Yo oitbor ?/19 or 

12/19. 

1'bt r t appte.r to b t • n uab•r ot vea.k poi.Dta 1.D .&.r1tl • a 

tt.aor, ot coc.aonuct a.n4 41sao:.ance e:plo,.ed •• polu 

oppoaitoa. I t 11 41!!icult to ooo wh7 25:16 abou14 bo r e­

gl..l"ded u a diaaonanee while tbe mort eoapltx tonulatlou 

36 :25 ia coaoide:.d consonant. ~t boo t it ie bard to 

~agino wb7 two oucb si:Ular inte:rnla u 25:16 &Dd 25118 

should have ett~cte vhich ! unction aa polar oppoeitta, 

.lriel'e tbeor1 ot eo.:.sona.nc:t e.nd. diaaonat:~ct t&lla 

co:pl etel7 1! bia fUndamental reJe ction o! tho ?tb partial 

1a denied. Ht has tatabl1Ced. e..s couo~a.ot a nuabtr ot 

1Dtenala containing 1nt.0era bipr than 7, ~h 11&1 not 

be et:: doc. b7 tbt trad1 rto.oal supporter& ot tht aeca.rio ( e.od. 

nothing aore ) . ~bA 4ee1a1on to 1Deludt •• conaouaneta 

intervale 1nY01Ying integer& larger thAn 6 eakea toeevhat 

queat i olllablt on lcg1cU grounde tlu rejection ot 7 at a 

bt•it tor CODIOnaDCI• 

Deap1tt tho theorttlc•l veakne•••• ot Ar1tl•e 

hi orarchJ or conaooaoeea and 41aaonane•• • I au.t add that 

~ own IU.bjectlYt appreJ.1al or the· ebaracteriatlc• ot the 

inten-ala tD 19-tont tta;erue~:~t coneu..rs v1tb Ariel'• t~Ol7• 

rtia :.q bt l t ll tht rt:lult Of Ya.lid ICO\IItic:al pr1_DC1pltl 

Cl&A a utter ot ta.=.111a.r1t,". J.r1t l ba.a D&2t4 •• 41a•one.ncea 

~/19 a.n~ ?/19, wh1eb an t he two buic ooundo in 19-tOZ>oO 



te»per~eot tbat poaeea1 no e~u1valent 1o preat ot-4'7 aua1c. 

'l'he7 ae.,r ai:.pl7 ao\IAd •diaeoc.ant• b7 reaaon ot tbe1_r lact ot 

!u.111o.r1C7. 

lD coamoo with the other aaJor 19-tont &4Yoeatea , 

J.riel ! indo '"good" tonal •1st-em..a to be rellte4. \lb.ere 

Kornerup end Yoeaer tind the ultimate relat1ooehip bttwee~ 

desirable 171tega to l ie in a s ingle Pibonacc1 aeriee, 

Ariel ia concerned v1tb other aspecta ot cont1nu1t7 betveen 

tte dittereot arste~s . Bia a~proaeb ia cloae to Opelt' e 

( v·!tb vhoae wrk he 1.5 ta.m.lia.r) &r..od e-ven cloaer to 

'.'11rach:a1dt ••• IJ.k-e ve.rscbidt • .&.riel • ••• the problea •• 

one or !1Dd1tg t~ree suitable constructing 1Dtervala, 

ba8e4 oD. pure tittha a.::d t!arda ., vhicb vi ll not d.itter too 

greatl1 1A a1:e. Ariel ia no~ aa etstec atic aa ~acb&idt,10 

re~iQB core on 1J1st1nct and on trial &J1d error. Bia re­

sult s a.re quit o similar to tbose ot "t.'G.rtehmJ.4 t, u.n~ r.:nark­

obly aimllar to tboee obtained by Viggo 8ruD uoing a care­

t ully vorko4 out matbe:at1cal toraula . 11 

Re4uco4 to ita tundame~tal a , Ariel'a view ot there­

loted~aa or 4el1r•ble ~usieal •1•teca 1• •• tollowa. fe=~•red 

lO~~rseh=idt"s Tievs are dealt vith at ~cna14erable 
lt=oth 1o Chapter l , &ed acain br!e~l7 1n chapte r 8. Opelt 
1a cona14ere4 in Chapter 8 . 

11vtggo arun• a c &tt.Qet1eal tor~ula, t1rat preae~te4 
1n l<Jl9. h .:111 r.rtllally =mown. It b tal<oo " ll 1A 
4eta1l 1A Cb•J>tor 1}. 



,,at·e21 a.re c.ecet11..17 to :au.1e , but th17 a r e ot Y&lue oA17 

to t:be extent that the, aueceed. 1n tba approx.i.Jiation ot Ju.et 

ictar.ale. It ouat therefore be poae1bla t o toraulate ~ 

coaplate auatcal (tacpered) 171taa iD tera1 ot tha Ju.t iA­

terYala oo which it ia built. ~ baa1e jutt iDt trTall re­

main tha aa.mo iD aTe17 •good • •1'• tea . fbt 171te•• w1 tll 

~ tonaa r a eult 11mpl7 tro• t~ aubdiYiaion ot tba later­

vall ot the 171tema with !ever tonea. 

Tbe aeTen-tone a7stem, tor example, baa thrae coD­

otruct1ng 1ntorv&ls, 9:8, 10:9 , and 16:15. Tboao intervala 

are u.ed three ticea, tv1ca, ar.4 t w1ca 1 raspeetiYalJ' . "l'hi a 

is, &I all vill reeoCJU:;e 1 the just d.ie.tooic ae&le, which 

:..ri el recopi•ea as t .be bas.!s tor ? - tone te2peruut. 2!hia 

sa::e Juat 41ato o.1c scale is present 1Jl all ·,ood. • arate.aa 

i .!lvOl Yia.g &ddltioo&l tonea; the &ccurac7 ot ita repreaent.a­

tion iccrea eea i n the te:pera:ents LD•olYing ao~ ton.e . 

The 12-tona 171te: ia tor&ed ~1 retaining the aaa lleet ot 

tbo 1rtorv&lo or tho ?-tone e7ateQ, 16:15 , &D4 oub41T141n& 

(ractor1ng tho rat1oo ot) tho other intornh. Jd t bo r o 

can oul7 ~~ three conttructing intervala (a betic praa111 

ot J..riel '• vhic:h 11igbt be aubjact to aosa cr1t1eiea ) , an 

t!!ort auat be made to uat the held-over 1oterY&l (16:15 1D 

tbia C&81) •• a !actor, and to t~d eoc:oo tactora tor tbe 

l'tq1J:dno 1ntenala. In tbe cou:veralon troa the ?- to tha 

12-tono a7ato: , 9:8 11 ou~1vic ed into 25:2• and 2?:25 , the 

ton:er a taber ot • b1ch i a alto uaed., together v1tb 16:15 , 
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•• taccore ot 10:9. Tbe co=plete 12-toca a,ecea 1a t~r•­

b7 foU4d to cont&.in ti • • intena.l1 25:211, tour 1Aten&l.a 

16:15, &DC! th.-.o illter-<alo 2?:25. By oh.ilar procooooo, 

turtbor oubd1Y1o1ooo 7111d 19-, >1- , 34-, 5>- , 65-, 118-, 

171- , 289-, ,2,-, 441-, 612- , ?~0- , ODd 105,-tono t ompo ra­

u nta .12 

The tull 4et&ila ot each or the e1•pler • 11teaa ar. 

in Daa Relat1v1 t l tepri ndp.1' E'er. i t voul4 eo em r t ltTU t 

onl1 to note Ariel ' • just 19-tone seale and bov it 11 dar1Tt 4 

!ro~ tho juat 12-tone acalo. I.B ;igbt be u pec tod, tho 

~erze~i!!aren~, 25:24, is the ~05t iDportant intenal in 

the •1•t•=· Tbo tive 1Dtervals, 25:2~, which oppoor 111 tho 

12- eoce 171te:, a_re hel4 over. I..o. &4d.i t ion, 25 : 24 1• used 

3 5 a !ec~or 1n th~ eubd1v1sion o! oacb o! tho otber inter-

••l s. Thia brin;s to t welve t he nuaber ot ictanala ot 

t bet oi>o o=plo7od in the 19-tone scale . Tbo roaa~ 

aeven interval• rep~eent the le ~ t -oTer taetora ot 16:15 

&ad ot 2?:25, &>U1 oro 128:125 and 648:625 reopoct1Yt17 • 

Theae t vo aa v 1ntarva~a represent on tho one b&Dd the 

12xt it t aec ina t i ng t o eo~pare Ari e l '• eaemtngtr 
·~~1rJc •l deductions vi th Brun's ~~lcb develop a pr lor1 troa 
1 t:.&ehe:atiea.l t or=ula . Not o:ly ue t he ay eteie elillar 
vt ~n reaptc t to the nuobe r ot t ocea uaed ( w1tb a tev exe ap­
tlo~s) , but &l ao vith r es pec t t o tbe construc ti ng 1DterY&la 
l o a au:bar ot c aeea . Por exa--;le. the 1ynt on1c co:aa ttr• t 
boco~e• • eon&truct1na in~erYal r or A: i el 1D ~• -tone tecpera­
: • nt . Nota, 14 ~apter 1~ . tb•t it i a t bt graduation oc the 
l]l!to nie c c ...... e t o &!:: l=.i!Ort-ut posi tion i.e. S.rwl 'a eq_uatioA 
tha t -=akea } li - a ••=be r ot hla • • r1••· 

1's.sit~t~i.tl& peso 160. 



296 

ditterenct bet-veen the octave a.c.d three u Jor thirda , and 

on U:e other, dle dif!trer:ce betw•u n t.U octaTe aDd. tour 

a.inor third.e. W1tb. the othar cooetructi..Jls 1nterYal r eprt • 

aentiog th~ di!!tr.nce betveen th~ tvo kiDda o t third , it 

ee.n vell bo aeen t'lat tho thirdo pla,r tbo prl.aa17 role 1a 

the con~truct:ion ot tht: 19-too.e acalt . 

~tel'• "17etea ot 171ttme• ia quite 1aprel t1Yt, 

etpeclall7 •• it conta in• al l ot tbe =oat to~ht-att•r ot 

t.he equal tecpet•t4 071teu. Ar1el'a 11 one ot tbt tev 

syat t catlc co:bioa tioce vbich lin~ tbe 53-toct aya t ea with 

t be 19- end ~1-ton. tyotemo. Ariel '• h1trareh7 ot aratema 

~o~•••• •• the coaa1d~:able adYantage oC ba'f'iDo one ~veraal 

Juot intonotion which 11 oquall.r adapted to all ot tbo 

~•b•r 171ttu. 

There are. bovtver, aeve ral grounda on which ~riel'• 

tt que nce ot w.ratema ia aubject t o ~utation. It 11 41tt1eult 

to Itt vbl threo abould have t o be tb.t l1ait to the nuabtr 

ot construc t11l6 int·enala. It i e quite poaaible that a 

:.or·t stablt 87ste::. ~tight be poaaible vitb. tvo or t out' such 

!..:2t erv&.la. .l!'iel •a total r-el i uce on e~:~pi.r1cal aethoda &nd. 

b. ta refus a-l to draw proc1ae liaita cu be q_u.e• t 1o.oe4. Ht 

reJ ee ta Cpelt's pro~aal tor 22-eone te~pe r&z«~t , tor 

exuple • on the g rou.cd.a that tb.e tb.rte coz:uttruct1o.g intenale 

l• :u.c T&r7 exeesaivel~ 1A ai&e, the lerg••t being 25:24 , 

14 ·.;c.raehl:idt disputes .l.riel on this point, otter~ en 
&1:ernat1•• conatrvc t1on which dota DO t uae tbe ITDtonio 
CQ:.a.a, as a constNcti;6 int">erval . Tl:.e ccnstruet!' 88 U.teryala 
are, inatead, (2$:24)~; (250:2•})' an4 (648:625) • 

llj 



a.Dd tht a&t.lle at tl;A 87J1to:Ue eo~, 81:80. But .&.rie l ne•er 

ata t e l p~ci••l1 vb&t the gro~er liaita tor a i ze ~&riatton 

ahoul4 be. f1..Da ll7 , in ~1el' a urie a ot q at-au, ~ 

abaanc e ot tbl ?th gart1al •• a !act or l t&Dda out .. a 

poaai~l• tault • • aucb aa in hia eonetderat ioca ot tbe 

~ct ll &r7 proper·tie a Cor th e 1Dd1Y1dual 17 1t ea. 

= 01 ltl!lliZ!I8 

1n bta a t ta=pt to 1••~• no a t one unturne4 UDde r wh1eh 

aJght b• tou.a.d. &.n Ui)Wilent tor U:.e 19-tont aca.lt • U iel i.D.-

4ulaea tr••l7 tn a kind ot ••~rolo57 ot numbera. Be polDta 

out that tho Arabl &n ah1ok, " u4 aeh1&1 3ddln ibo Arabi ( 1172-

12.00) , co,..ida r..s 19 to be tho =zbor ~bicb oxp1a iAo4 th 

deYt lopaen t ot the vo rld.15 I t 1 4ouble , )8 , 11 a aueh­

atnti oced ~~;Ta t l e al au.aber ( :.ehr!'ac.h erwlh.Dte a.11t1 e e.be z.t.l:tl) , 

a ccord ing to Ariel. There ta &lao ao .. a1gn1t1ca_ace to 1 t a 

• qu-.ra , ~1. tuld tbe proxia.it;r or· thia a qu.a r e to 360, the 

n~b~r o! dogr•• • 1A a circl e and tho produc t ot 23, 32 and 

5. ! r i e l rem.i.::ld.e us turtber t hat tht .laiaa Co-board 11 l9xl91 

Uthougb be d locl.WU ~ iJltoru"t in tbo Occult a a a baaia 

t or 19 -tone t-e.::p•r~~.ae.at, hia c1U!tion ot t rad.ttlonal 

~Stic.al e.Dd occult aoure•a t o s-;:a;:r;ort bia nua•rlca.l 

t l:eorleo 1a both iJlterest~ o.z:.t! so:uvbat diaquiot~. It 

1a • =.euure ot b.i a !a.cat1c:1a:a. 



Beh1D4 • uak of tieq poltaica &n4 .-;ratlcal ftrTOI't 

~ie l presenta a nuaber ot ideas ot cona14trablt iapo~ance 

on the 1.nterrelat10.D. ot a:u . .sical •7•teu, the WliYtraal 

Y6l1dit;r or a a~l• j.ut illtcnation, tho ! W>etion &lld 

adequac7 ot con.sona.nce e.nd disaonance 1n d.itterent tem~red 

17atem.e, and. the proper chma.nds a &u.sician CIU1 qk.e upon a 

tnpered a;retu. I1""J' or his ic!e u eee& quito arbi tro.ril.r 

ee tabl1ahe4 , eucb aa his choice ot coueone.ncea and 41aaonancea 

in 19-tone teape~ament . But , ae vith hie choice ot con­

aoc.aDcta in 19-tone t empera.:.ent, aan,. or b.1s ideaa at&Dd \:p 

aur,r1e1ngl1' vell unde r aubJe ct1Yt tY&luation. It !!! 
!felat!vitl tapr!.cdp haa not pr·OYe d. the reYolut10DU7 auJ.­

!tato ita author 1Dteode4 i t to be, i t 11 a ttll ~ 1ntereat-

1c.g d.ocu.atDt. 


