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liS'USU.U. SU:;;ES?!C!S POi ~U.U 'l"~!SAJ'!!NtS 

In tbJa atort chapter a~pe&r brietl 7 teaptraaent e 

v ith a&Jl.3 t oce• lD the OC t ·&Ve vbicb hive Mtn resa.rd.t4 •• 

14eal but impractical. and t ecpera2enta v1th relet1Ytl7 taw 

tonea 'belonging to u.nwrual order• or !:. and conta io1ns aer1oua 

do!ecto in their th1rda or !ittO.. 

"~· Szsteu 

Ex&:ple 36 abowa tbt beaie acouetlcal teaturta ot 

aeven ot the leed1ag 875~e~s ot :ult!ple 41vle1on involvicg 

core tonea to tbt octave tban even tteir tlr: eat aupportera 

bove deemed practical . 

It it obviOu3 tro: a quick ex&£t nat1on ot t h1a cbart 

that no trul;r 1c1• al tegpera::.ent in which the portiala 

through 13 u ·e accurate ly repres-ented. bas been tou..od . I t 

1s pe.tentl3 a'baurcl t o use the sa=.e k.i!ld ot at8JldU'da aa 

•~• used i n 12-tone te=per~nt when meesuriAg the 41acro

ponc1es or ayste:s having ove r a bundr~d tonee per octa?e. 

'.'ith 100 tooea t o the oct&ve , the l.n41v1 dual p1tcbea a.re 

on~ 12 cents opa.r t, brillgJ..ns any l.Jos,P.U~ble pitch vi thin 

6 eenta ot a c tmber or tl:.e ayatem. Oct would expect "ideal • 

te~perut.Dta aucb aa tb.eee to he.ve a particulai")J higb 

4tgret ot correap.oDdenc e between te:pered &ll4 Juat rat1o a 

t o co=peoaa t e , at leeet 1D aoae c.e a•u.r·e , t or tbe1r 



:O::.U:1PLK 36 I "ID&lL" SIS1'l-11S 

Nuaber or Tone a r 7'+ 87 113 118 171 ,_7 612 
Ce nt a per u.nt t 1 16. 22 1}.79 10.62 10.17 7.02 }.46 1.96 
Stze or t he rttth 697.}0 70, •• 5 ?00.88 701 . 69 701.75 702.01 701 . 96 £rror O( the t t!th 4.64 1.50 1.07 0.26 0 .20 0 .06 0 .005 • o t ~oa•ible error 5? 22 20 05 06 04 00 
81•• or tbe tb1~ 389.2 386. 2 382. 3 386.4 386.0 38? .3 386. 3 Error ot the third }.1 0 .1 • • o 0 .1 0 . 3 1.0 o.o ~ ot poaetble error 36 01 ?5 02 08 59 00 
Size ot the eeventh 9?3.0 . 965· 5 966.4 966.1 968. 4 968.} 968.6 &l"rOr O( thO II'YOD.th 4 . 2 '·' 2 .4 2 .? 0.4 0 .5 0,2 ~ ot poeatble error 52 48 45 53 11 29 20 
Sh• ot llo8 551.35 551.? 552.2 549. 2 554·• 549,8 55lo0 Error or 1118 oo.o 0,4 0.9 2.1 }.1 1. } 0 . } ~ ot po8elble error 00 06 1? 41 88 ?5 31 
61&• ot 13 o8 84},2 841.4 8 }8. 9 844.1 842.1 840. } 841. 2 Error ot 13 o8 2 .? 0 .9 1.6 }. 6 1. 6 0 . 2 0 .? • ot poaalble e rror '' l3 30 ?0 46 12 ?1 

"' ~ 
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tmproct1cabil1e,r. Otbtrvise, ¥h7 propoat tbem 1D the !!rat 

pllco? 

?4-tone t~rament can be .41apos ed ot quicklJ. 

eiDCt it va.a pro;oae4 not aa an ideal teaperacent but 

ratber •• part ot a aathea.tical ! orcul& tor obtaLoing 

aati ttacto~ temper&&anta . 1 It repreaenta tbe approxiaat• 

rullill&ent ot a ..ratea or 2/9-com:a tomper~nt, a teapera

cont. wbich did tie.-ure in sou lat.o Renoieao.nce theor;r. It 

co~blnea the asseta and liabiliti~ a ot 31- and 4}-tone 

te:per~ota , ~cb are too cucb altke to be worth coab1A-

1QO, aloc e the reaalt tng te:per~~4t ia too a1:1lar to botb 

t o be vor t b the ::a.c.,y ad.dl t i o:1al tocea 1two1Ved. It cu ~ell 

be diami c.ced t roa tUl' thtr conaiderotion , wi.tb onl7 t he t'tC,rtt 

ovor loatng eo t int a rtpreaentatl on ot the lltb partial. 

87-tone te~ra:ent la the onl7 te:ptrk~ect between 

23 ( I) and 559 obtai:acl b7 Bubo11r uoiog or<liD&rT tern&r)' 

ton~ 1 nut4 !rac tlons . 2 &lace ter~ar1 coat1o~e4 !ractlona 

r.lata oa.Q- to the octa ve, tl!t b , and &a.Jor third, it 1• 

.co t aurpr1a1.ng to Und the error in tbo 7tb. par t ia l rather 

larg o . Tho 5th aod lltb partials aro excel lent , and tbo l }tb 

~a.r-t1al 11 quite ac!.e~uatel)' a~proxi;ated. However , 1D 

&dcl !t1oD to t!le ?tb puti&l tbe }N part.iol is not as woll 

repr t lented a.s one voulc1 wi s h in a _s eoc.plex a 87&tell a.a 

127 Droblsch aa reported in Tuniog ~ Te=pera=eat, 
p. 129. 

2 Ibicl. • P • 1}0. 
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c;bia oa.e. 

113-tone te:per~e:t is •uoaeated ~7 Partcb •• tbe 

ai%pleat te:p:era:ent in v!l.lcb all of the part:1Ue tb.roue:b 

11 are a4equatt11 repreaen:ed . 3 7bere appeare to b&Ye been 

.a error in hie calculations, becaus e ttere are t h1r4a that 

be would never tolerate 1D a : usical 17steo, even one iD• 

volving tar fever tones thGn 113-tone te:perament. It i a 

true tbat m4A1 seale uni t& ot Partch's 11etez (ate chapter 

?, below) are ~uite close to intervals ~epresontiog 

multiples ot 10.62 cents (<he unit in 11}-tono te:per~nt ) , 

llS-tone te~pe:a:ent has ~njo~ed tte 20at widespread 

approval of all the ftideal• te:per~nta a:on& Cheorlete • 

.Bosa.nque t, IJ~ach=.id t, Ariel cx1 S&rbour are " ODi the 

vritera vho bave reported !5vora~11 on tbis te2ptr&aent . 

Both <ho !ittb &nc1 tbe tb.ircl L-. ob t i.l.ne<! vitllln .. all 

!ractiooe ot a cent , renderiAg the dlacrep&ne iea tor thea e 

t 'WO 1otena1e a=a11, eveo !or a ayate~ 1nvo1v1na auch 

minute UDita. Yar lous tort unate in ll8·tone temperasent 

uo t ho upper prima pu.rtlo.la , eo..c h mtaa1DfS ita aa.rk b7 

~ore thbn the cocporablt interva l in Pertcb'a 11}-tone 

syatec. Tho ideal te~~r~eat 1$ 1adttd ~o eluaiYt satter. 

1?1-tono teaper&:ent is ?errett•a cho1ce aaong tbl 

3GeAoi1S ot ! ~' P• }0?. 



equal t ·e:pera:enta. 
4 

2e is coecerned with the pe.rUala 

tl:.roug,h ? , e.Dd, indeed., tor tU 3rd, 5th. and. 7 th pa.rtl&la, 

tWs tupera:ent U t!:.e first to aps:roaeb. • tcl eal • atancla.rdl . 

o.• cectl ia tbe ca..x:1.s.ua <leviati on tor ar.y ot the part1.a.la 

belov 11, an im~reas1Te attai~ent •••n t or a tempera:ent 

wi th •• &AA¥ tones •• t~io . ~ith the 11th part i al tba 

ayat•• becoceo aa usel eao a s 12-tone to=perement tor tba 

anme p.rtia l; the deal~d tone liea almost aidw'7 between 

tyo membera ot tho te~pered $,7atea. 

547-tone temp•ra=ent beara the eea l ot appro• a l ot 

Von J..ruto aM von Bornboatel. '•1"1 th t .:Ua &An7 t.on.a 1D the 

•Y•~•=• a elcolc cent'a cliacrepLnC1 :uet be conatder.d 

aerioua, t..ad. tbe 3rd pertia.l !a out or tuDe b7 t hat auc.b. 

It 1a b ard to UDC!e ra:&.c4 vb,t theae rue. • e lected ~? 1.D 

prererecct to, ,.,. , 1?1. It ie ~lktl7 tbet the 4iacOYtE7 

ot ~? vaa b7 cb&.a~: t a.nd that be t ore P•rNtt cobocl.7 had 

explored tho advantao ea ot 1?1-tcae t emperament. 

The laat or t~e cha.r-ted te:.;>er~ente, 612 , l a en

do rsed b7 1uch dl• erse v~iters a s Barbour , Bou6nque t, and 

von Jo..nkO' . 'T'he ! 1!tc..a a.od thir:is a re obtliotd v-l t b • 

• Pe rrett, ~- cit. , p . 149. Perrett admi t• t.be v eak-
ees~ ot tL6 11th ~ !!tb yartiala in lil - tone ttaptra:ent , 
tu t reoarde tbt= •• ~:;ortant, us1~ 1&~t•a4 tbt l?th 
;&rt!.aJ. ~It t.C.e ll :.::. o.:A l}th M~:..ics c:&:l t e d.!apeca•d 
Yi t t , l?l &a¥ claiz t o be tb• perfect •c• le , • he co~lu4ea. 

SOp. Cit., tro: p. 6 . YOD Jat:.k0 CC:llidera 41- &A4 
~5-wne ti':.pe-::a:.e::.ta t o be the test. U!lt.il }4?. e. t.ben 
•l~o : enti on1 400 , 4)}, 5V6 , 5$S, ~d 012-toce t1:pe ~.-eot1, 
t~ nu.:bera e acb re;:;.oTed. tro: oDe a.r.ot't:.er b7 )) lotes er a. 
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precis ion ttat voul4 be r~~kable in aQ1 e,ual te=peraaect . 

EYe~ t bt aev~~th partial is closer 1: t~e ~ore Etani~tul 

cat•gor1 (~ o! posa1ble error) tta: in~ ot the •ideal • 

syste" except tor 1?1-tone te.:pe.r &:etlt. It IUJ' bt ot eo .. 

eocaolation in a.n i=per!ect world to cona.td.er that it aoae 

kiDd ot livtaa creature in a distant aolar •1at•• ahould 

deve lop e&.ra a.cd a :ind ot i.neo=prebensi ble powera t D&tUN 

Me, in &12-tone tooperuent. a.n almost perfect 111tem tor 

him. Al moat perfect, that 1a. t :r be ta cont ent to forego 

tho 11th, t.Dd ••P"ciall:r the l }th, partl.alA, 

STST~S VlTF.OUT Pl?l'ES 0 ?. Tf'lRDS 0!1 OOTB 

o ! con.aonu.t thirds a.nd t i!tb.s h&ve 'teen pr opoaed, uau.all1 

tor an holat.ed , apeeitic u.se . 'J! th the e ve.U ab111t1 ot 

e lec tro!l.icall1 produced :1.U3ic, not depea.der.t 01:1 a tU.e4 

tuning eyatem, the prActice or ado;ting unique tuning 11ate~s 

t or 1ndlv1dual pi eces ma1 vell iocreaae. In bta recent 

vork , Spiritu~ intell i senti ae aa~etus, &roat Krtnek a eke• 

U#e o r 13- tone equal te~per~eLt in an electronic 1cter

lude . 6 I o th1t interlude he ~~ea uae ot c cnJuce c btpta

c~orda La a ae~1•1 aanner. I t ~oul4 be co leta logie~l to 

construc t &A t lectr onic 1oterlgde out ot 11-toca te:pera

z:.ect , 2~-toce tez p•ra:ent or &.::~ otMr G1'1tea. .1..11 l oA& a_a 

6xul1cal Quartorl;t, .lprll 1960, P • 248 . 
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conaonanee i a &ct an obj ective, &Ych irr~6ular 11ettKI 

couetld tbe:aelves as ''rer'l poaaibl.Jr euperior to 171teu 

rlth go~ !'i!'th.s or thircla • 

225 

.l~to J\oT&.rro hu lret'ted gu1ta.ra in 15-tone 

te~perament, tbereb7 obtaic1Ag c onsiderable improve&ent in 

the ainor t hird a e.nd ne. tural aevectb.a e.a aga1n3 t those ot 

12-tone teape r&&ent . Be usea t beae guitara in conjunetion 

vlth other 1::11trw:ents , tr.a41t1oD.a.lly tu..a.ed, i ,ll order tb&t 

bt ma,. also bave aeceaa to vell- tu.ned. tittba. To close the 

co:bined aysteo vou ld require 60-tone tecper&ment, but 

~ovarro enviaas es no s uch cl oai ng or the 171tea; rather the 

ai:ple coe:d.s tenct o r 12- aM 15-to r:e te:per&.~:~ents. O!le 

would 1ses1~• t~t :he three p1tchee co::oc to both 

17Ste=a ~uld h••• s pecial importance to Novarro , ~ that 

the 400-cent interval between tb.a:; woul d be or po.rtic1.alar · 

a i gni tic&net ic &u sic ao co nc t 1Ye4. 

~oni'l 11.apposed 18-tone ayste~ hel been di&CUIIId 

above . It 11 1n reali t7 e }6-to~ &7ste~. It can, however , 

be thought of 11 co=bining wi th 12-tone ttmperecent in an 

t ncottple te ~6-tcae 57stec z.u.cb 1 ike !\ovarro ' 1 inco::~:pltt·• 

60-tone S1Stt.: above . 3uson.1 :1g~t have t-ried to :a.i.Jlta.in 

t he 18-to::e scale as a distinct e n t i cy, 1tl vbich case be 

would have had a t1!th- less acala . 

The lia t ot proposed e qual t e:pera:enta without 

t hird. or tlt t.h 11, !Meed, quite a::all. It would seem tbat 

on~• the ba.!c co~so~&neae ot the har:onic a erie• are 

t l 1..21nated , oct 17ste~ would do Q.Uite 11 well aa another. 


