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In tbic section, I pretent what I cooa lder, troa cara­

! ul fXuina tion ot tbe proposal. a alr•ad.y mad e -.nd .(roa m:s o wn 

laboratory erpe:-i;enta, to be a p.&.rt1eularl .7 fruit!ul ll.ne 

ot inquiry into tbe poasib111t1~s or 19- tone tem;era:ent. 

It !a, oeedleas t o •13• s~bJtct to diaaoree:ent at ~point, 

c.j it qkel no pret ens e &t. c1h-lultit~.g e.n:t but one br&Dch ot 

the poeaibilit i es inbo~ect within 19 -tone tt=P•~~ent. It 

il boptd thAt the lnclueion or • ucb • theor~ vill fUrther 

tt !mulete tbous~t and exper1meot£t1 on in 19-tone temP*ra&ent. 

Tb.e ga.Qut ia drJ.va !roc aatura.l intervals, vhie~ .are 

t e;pt red to tac111tato transpoa1 t!oo and codul&tion. In it• 

ort~ in the aya te~ 11 bi - intervallc (tr 1- 1~tervalic co~tLng 

t t t oe -:a•• >· n~ cvo basic 1~te.:-T•l• &:-e- ct.e rer!eet !i!t.h 

( }:C) choae1\ b ecauoe o ! i t• '-' o:lna.nt position l.o t.l:.tt over­

t oea t tries, &Dd tbe •inor tbJ~ (6 : )) ehoatn becau.e LOOng 

t ht i oter-.all of the lta.&r10 it :11 :Oit auperbl..r •u1tt4 to 

the peculiar ftaturel ot 19-to~e t&:ptr~nt , Calling aho~ 
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ot the iaterval ereattd by five unita o t tbt tt~pera:ent b1 

on.l7 0 .15 e.eut. Sta.rt l:o r ro=. a c:ez:tral t one , the s:a.:aat 11 

created b7 ad~~ single !1!ths • bo•e and b4lov, end b7 

edding t wo superi~poaed ~i nor tbirde ebova and three be low 

escb. t oea t bereb:r obtained . Elsbtten tones, 1Dclud1ng t be 

central tone , are produc~d in thia aa.c:.er. R t uinet,ee.oth 

tone m.1.1 be derived 1.11 UJ:1 ot ae.,.e:·al wqs. The 19- tone 

systeiO darivod in t!>ia mannor i s atc wn, .~~ •• in .E:u=ple '>? , !' 'J~'f 

Ch6p:er 12. I t s interval• are cocpa.red wi th t hoae ot 19-

toce eQual te::.per..,oot i D Exa.:oplo 45. f? 1 

(.- ;-' ? ... '! 

CC:ISONA:;cs AND DISSO!l.L~C.! 

ru t\10 l>aS1C 1lltervals I.N COD.IO!lCeU, oa are tl;eir 

oe teve ioversions . b.la o coosoo e.ct u e • 11 co:b1.o6tiona ot 

th& ba~c interval s us ed eiAgly . and th~ir inversions. All 

otber 1ct t rT&ls are either neut r al or dlssc~~t. 1 The eight 

consonan~•• within tbe 1~-tone 111tes are: 

} ' 2 Pe r (oct (i!tb (ll/19) 
" '~ Perfe ct !o~th (8/19) 

&,5 ~i nor th i rd (5/19) 
; ,} ~aJor aix~h (14/l g) 

1rhere a re sever al reaaon a t or t t e &elec tion ot t bie 
P& ~tie~lar group o! 1~tervals as consoo~t . ~be1 are, 
(l} structura l: &inet tbeae &re tt~ 1ctervala • •4• rroa 
t:;~ slo.rtlAc; p:O !.Dt ot t vo basic i:ltervcls eac b u s ed &! ngl 7; 
(~) ~C.)ua:i e: ~htst i nterva ls re;>rtt t:t u:a:;.utt tion• \)l.J tte 
~1~~~~st r • tlos wbicb can be opprox!=ate4 vitb a~ de;ree 
O! acc:urae1 1o 19- t ooe te~p·era.=e:.t; toLd (>) e volutio:ul: 
t he$t- a_re the intervala whic h QO&t c:losel1 re s e~ble t neir 
count erpar t s i n 12-tone tempera~e~t. c ount~rparto vbicb 
tt.e :.s elv•• a re regerd.ed ae the leaat 4iaso~t 1ntenala in 
l<-to~e ttm~tr~ot . 
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~ :S ~~~or o ove~tb (16/19) (rorfoct t ittb p1uo Atnor t hird) 
10 :9 ~aJ or oocood (}/19) 

5:4 ~a jor tb1~ (6/19 ) (Perfect fi! tb zinue minor tb1rd) 
8 :5 r~nor oixth ( 1~/19) 

5o cHtte r ent1at1oo !a ~•4• between perfect and ia­

pertect con.sonaccea 11 coneerna the ai~le 1nterY&ll . 

All chorda containing onl.7 tCOD.eonant intenala are 

eoc...sidered. perfect. Tbia includes the follow!~ six tr1t.ds 1 

vteb their iDveraio~, 

the tollowin,g !our tetreds with their invereiona • 

a:.! a single pe::tad., re;:~resentia.s v bat 1c generall7 con­

•~dered to be the pe~tatooic acale . The pe:tect aoaorltlea 

&ll bave c l ose equivalent s in aueie based on 12-t one tempera-

•eat. 

#g. 
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Dt eao~t are tbo tvo aaalleet 1Dttrv~a ot the 171-

te: ~ thtir !n~e ra iona. CD t be ae Taaeer &ed Arltl agr••• 

~ t~o~ a.n agree::.ot to treat them 11 cUaao~a.octa tb.t 

baaic aelOI! ic 1.:14 b.a.r:~on.ic w:ita art made 41at1nct . 2 The 

recainiog aiz intervols , repreeo~ticg 4/19, 7/19, and 9/19 

and tboir ~Ytrsiona , are regarded aa neutral. SOaoritil l 

containing neutral intervals but no disaonant inter.ale ehall 

be ~s~e4 aa ~pertect consonances, vblle t hose containing 

di ssonant ~te~als shall be r e garded as 41saonancea. Tbe 

~perfect conaonances, whi ch include aonoritlea vltb those 

1:1tenale Wli~ue to 19-tone· te::a;.~:a.:en:, a.re t he character-

1et1c ao~s ot this tempera:ent which 41a t 1Ab-uilh it troa 

ot.btr :u.alca.l 11steu. They vill be a.na17~1d l ate r 1.A a o:.e 

dttlll. 

T!!Z PCRI'.A'l'IO!I 07 SC.u.£8 

Scales ca.n bt !ormed, ot course, by U!1 n\.LQber ot 

t ooea w1thiA t he octave, 6t any aeQ~ence or dis tances troa 

o~e anothe r. t he ayete=s co~sidered here will all bavt in 

couon t.Ut tbe)' are beeed on s cale& eoct&i.cicg intervale 

as e c;ual •• 1a possibl e wi thi:l a 19- to.ce •,-att~ . Sin.et 19 \; 

1• a pr1::e nu:a~ tr, 1')-tone te:pe ruent co.nta.in.e no tq\lll.­

tnte~al actJ• vicbio it aucb aa : i gbt b. 11k ece4 to tb1 

2 J~-•: as the : ajo r &.D~ .:_i~or &eeond.a 1n 12:-tone tu­
P.r&:e!lt u t !J at in~uisbcd by d:.e intendty ot their d.laao­
.t:.&.nce~ (~t la t:er cons!de:ed "tbe =.ore severe), 1./19 and 
1ta 1.D.ve :-a1oe art con&idered co bt :ore d.iiiODUt t.hu 2:/19 
&.nd ita 1c.ven1on. 
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vtole- t o~e t CA le i~ l Z-tone te~pe~L,ent. But , a t the d! t ­

to~lc seal e 1n 1 2- tone te:per~ent 1a e~posed only of the 

!~ter•als 1/ lZ L~~ 2/12 ( as op,osed to t he b&r3on!c ~!nor 

seale wh! ch a l s o con t~inft an lnter•al )/ 12 ) . 1 0 all or t he 

s cales t o be eoa.!!.1Ct red h ere contai n a range or t wo int er·-

vals or ad~acent s i:e; the t l:t or t ho int er••l • vill 
' -~ 

depend on t he num~er or t ono s in the s ctle . 1bJa i s vbat 

ts ~ean~ by the te~ ~qu a s!-equLl • in the t ! t l e of thla -.supplo"lont . " !:$y:!l..'l'IOtr ica l " =con s t.h 1.t t vhe re t v o di f fe r ent 

thea o!' s cale !n.t.e r vels a_:oe •JaeC the7 v 11l be tpace d •• 

t~Tenl) as poaai'ble t hJ•oushout th-e tcolo . Thls is hov t he 

{. 

standard diatonic t c alo di :" :'ers .rro:c the :zae lodtc cn!!'\Or. ln 

.s t op t , whi lo ln th~ l a t t~ r ~hey are ••p~ rated by 1 and 4 

whole ate~s. The acale~ cona1dered 1~ ~h!s section ~ lll be 

s:,"X't~trieel in t h1:a a~pod a l s ~n• • whe reby t h t ru Jor ee• h 

1a aym_- etr!ca l but the ~•lodtc: a .:nor h not . 
< ' 

:~ 19·lone te~por~~•~t , qu as1-equ a l·interva1- (~E tJ 
s~,~!rtcal a c ale s • ~• ro r mod b7 t he t uperpo•l t lon of t 

lin~le tnter••l . !t t a on~ of t~e btt1c t heoreQI of tht 

3~at:-!cs.l , the t -ones v~~ch at"e n ot u ted, t«tn ! n t heir -totaHtJ , al!;O ereote a sc a le ~!c!l is qua:si.·t 'lu•l - ! nterva-1-

~y~~et rie &l . Su ch a pei r or aca les Y1ll be co~a tdered com-

~!:e~t!.:-,- . The su:: or t he nU::b•r ot tones l:l ant t vo 

co~P!t~e~tary acales ia a lways 19. The t wo co~pl e~enta~7 

I Cales o r v~cb Y&sse r vr! t es, !nvo!ving l~ L~d 7 tooet 



re1pect1 ~e ly , a r e qua~1-eq~al-1nter~al-a~etr1e&l. ~7 

are created by the tuper,poai tioo or pcrrect ttttb.a Wltll a f 

~ua~ i-eq~&l-lnterval- a~etrJcal pattern l e atta 1aed. 

EJ.a:::ple ~ tbOVI the 7- And 12-tone ae&lea of 19-t ·OGe 

uxporu.ent ret ul ting t:r02 th• t u.perpot1 t1on or pert•ct 

tl!tbA And tbe n~ber or unite of the ayatem in each or 

tbeir 1Ater•ala. 

Ex~le $4: Tbe 7- an4 12-Tone Scalee 

!'b Cb Gb Db Ab o1> Bb !' c G 0 A E B F/1 Cl Gl 01 .. , 

G .,r ~ ) 

C O £?G A6C c C#D o; E ? F3 0 GJ A Ai 8 c 
))Z j))2 1 JZ 1 2 2 l 2 l z 1 z 2 

i" -M0" 
Th• hanaort le uni te of v hich Yaaa ~r vritet bel on& not 

to the J)"et ea "'12. 7"' f but. rother t.o th e oyatea . 13 .. o•' 
vbJch t s tho ae eond teal• gro~p of ~he ay st e~ and 1a baaed 

oo thf' au~erpos1t1on or aajor a ecor.da. ::.XMple SS ahova 

t hft seale - t r oup "' l J. 6 • v itb anha.r7.o:::lc pi t ch oa.:u·a !reelr 

Uttd . It ahoul d be rema rked tha t alnce the ~ce le ro~atior.• 

r ut ~o.:oel7 on a t e:-.pc:: r ed baaia , the enha..moni c n•..;r.et ar• 

Pertec•ly auitable. 

.--.. 
)l't 

7 ,I 
j 
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Ct P# !'b Gb J.b Sb C P !!: 'PI/ r;/1 J.! Cb Db Eb I' G A B 

C Db 0 
2 l 

r-
£b !!: l' 

2 l I 2 
!'# 0 

1 2 
Gf J. J.l 8 Cb C 

1 2 1 2 l 1 

;.r~~ J//-t ~ 

C D E Pi C# J.# C 
J)) ) )~> 

ffv'J tt:ji1 
I t vill be nottd tha t the s i x-tone scale abo•• to~ 

1 r.ue:--!l~~ae; this he:x.ad v ould appeu· tc ba a reason&ble 

bas t a ro r har=ony tn•ol vtng the 13-tono acale. The conao-

a&3c•~ are ~p~rt•ct. owing to the p~eseneo or all ot t b e 

•neatral " b u.t none of the "di ssonant " i n t ervals in tbe 

be.u da . 

!bo third sy ttem ia compd eed or the 11· &lld 8-tooe 

• cllu , t.n~ is d erived rrou~o t he aug;ne n ted t h ! rd Cdi-=dnltha4 

t ourth) , s neut ral int erval, t o t a.ll y unta..Ul iar to preaen t­

day •a:a . !be charact• r l a tie harn0n1 Of tb11 SC&lO•t7Stt• 

11 ct aa~nL~t t o neulral . Tbe 11 - ~ooe eeal e ahowa a prepon­

dt r c:ce o :' · ·'i'hol o-•te po " o ·ur "'bfllf·t ttp:s • not u.nl lke 1.hat 

or ou~ p ~•• •n t d l a tonlc acele . 

Exaspl e S~ : Se al e Gr oup • 11 • 8 • 

D Gb f Eb (j/ C ?b J. Db pi! Eb ~ G Cb E Ab C! F A# 

C Db D 
~ l 

f.'b Fb PI Gb Oli A Bb 8 c 
Z 22 1 Z 2 2 l 2 

l ~ 11 !)?' ,_,. ? l!.t 

Cb Ci 0# E F G Ab AI/ Cb 
2 ) 2 2 ) (2 z J 

'7 )., p/7 "' 

J I 

-; 
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Tht fourth I C&lt I JSlt~ 1• COKpr iaed O( tbt }~- and 

S- toll• t etlea. ':be trt 41t1onal Western pentet.onte acale t a, 

of cour~•. a s•t! ara:tor, acale, L~d i t the baa1t to~ coo-

ton•~t ha~ooy in the l9·tone tJs te~. Hov e ver , it 11 not a 

quas1 -equal-1nt~r•al s cale , s 1nce it potstaaea loter•al a ot 

5- an~ 3- ~~i~s. Vb!l e it la poa s iblt to build auch a 

pentatonic t cale , ~d t he 1~- tone scale which 1a itt com­

ple:unt. , b7 J1.i.Xtaposi!lO p erte et. t~f·tha , aucb • group ot 

sc&l•s, although excellent , r~llt out a1l e or the a cope ot 

t hla pa~t tcul~- t~eo~et!cal s t udy . The qua, i-equal-Snterval 

S- tone s cale 1t c~pc~ed or 1nte~ v•ls or 3 an~ 4 units , one 

o~ tbe to~er and to~ o: tht lat~er. !t s ound$ ne&r l y 

equa l -te~pere C Afi J a~sseats the IaCo~o • !an aelendro acale. 

The s u':ttended 1oter·u.l 11 the a\lg:Q.entad second (dh1n1sbed ~; ~ 
thtrd) wh1eh does n~t eA! s t &s L~ i ndep•ndeat interval i~ 

l2·tone ta~per&sen~ , L~d pos! ets ea a ttr1~1 ngl1 no•el sound. 

s Ob E 

c c 
1 

D 
2 

£x&J!!pl t 57: Se al e Group "14 • s· 

Gb A Cl>O :o G AI C o.= '=' " . c• Eb Cj Eb 
,; 

)r ,/,q I <' l 
Fi G :;.f .lb ;,Jj Sb C'!> C 

12 112 1 2 1 
O! Eb :'b f 

1 1 2 1 
I ' I ? ....-:::...~ , ; 

f # .. 

11-'1 

NPS. ~I 
Tho f ift h t c tl e • 11tt tl lJ COr:lprieed of the lQ .. ~ ~ 

9· tone aealea. Tht t vo c~pontnt acelea a re e~ost 1deot1cel . 

the ~aller acale c~~ ~. produced tro~ the l • ro•r b7 tbe 
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02it31oa ot a a iogl e t one. !be !n~erY&la o! tbe t vo t calea 

._rt u,oa t. o:u .1r-el7 e qj.:.&l • • ve l!, su:;sest!n.g a r a tber 

U . .:d ted ; oaa1bt11t7 o! u ae, e .. uept r o:- a e1fl8lo ottee-t o r 

color. !hie s c al e ayat~ 21~t play a role to 19-tone 

• usic aosowhat .Xlo to tht role ot the whole-tone acalt in 

lZ-toAe te~per~ent. It ~gbt also be q~lte t ftectlvt tor 

ur.tal o.aplo1tat1oo alnce the lnter•ah are l arger t.bu 

tho~• of 12-tone te~pcrL~ont and the aeri al pattern t a 

l 1ktl7 to be a t once leta dltaonL~t and eaa1er to t ollov. 

Fb F# G .lb .l# 8 C Db Di ;;: 

v 1 

C Db Di !'b !'! G .lb .lj 8 C 
2 2 17)22 2 222 

A.-J~S 17/1'? 
' 

!' f?b Gf .l Sb Cb Cj D Eb 
0 

/0 7•1(0 1' 1'1 
Cl D ::b E !' Gb G# .l Bb Cb Cl 

2 2 _:.,z z... 2 2 2 2 2 

-r-;;;" 7 (t;; ,_ 
The a1xtb •c•l• •1•teA is c03pr 1ae d or the lS- and 

4- tone acalea . I t 11 p~o~ably l eaa useful than tht preced­

lns s:stoa~ btcauae ot the sreater disparit7 between ita co~­

Ponent s~alea. I t l a produc~d by a s er ies ot ~lnor tb1rda, 

ln~ tskea oo addltio~al ai&ni!ic~cc froa tho i~portance ot 

t his interval in 19-tone te.:~:perL'!Ient. 

ot the acale 171tt~ which aa1 be co~l~ertd to be Juat, •• 
,

JJ/fv/11 

Wel l &3 te~trtd, in 19-toca t~er~~~t . Vcen aioor t hird• 

~e oubte~ded. t be t~al to~ t~~~s pr oduce a dl.Jn1sbe4 

h••ntb chord (alb•lt Q.ui te t:U!!ere.:lt 1.n oou.n:! t ·rOtt the 
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resultloa so~o~ttr la qu1te errect1ve , proYided that the 

rt ra t and r!ftb t ones art not aounded v!thl~ the aame oc· 

tave. S!~c:e. the &ino:- t b !.rd repr·t.aenta tbt bu!.e W11t. to 

the scale , p~nta,hordal confltur~t1on3 vhose outer tooet 

for~ that !~terval =ight vell bt tht prlne!;al btlodlc 

!:xa:::ple 59 : Seale Cro~p "lS + 4 • 

Of 6 D " Ab Cb Di I'll A C El> Ob Ail Cl E 0 Bb Db Fb 

C C!/ D 1:'1 ~ E F F~ Ob 01/ Ab A AN S. Cb C 
1 1211 1 2 1121112 11 

I f~> I 

Db Fb G Bb Db 
5 4~ . 

, )(&! ' 

""" ..... \. ....... \.. The remAin~ng •~ales aro prob&bl' or tnt ereat onl7 

• • ~url ot!t! es, ln~olvine •• t h•r do t o aa..c,7 or 1 0 tev 

ton~a . ~o le~ a.nd J-tono acalea r esult rroa tht Ju.xta­

pos ~t!on o~ ~•:or t t !rda , tho 17· ~~ 2- tr~ e~Otntne 

-t hl!t 1e ... a:. ! 1-tono a caha reeult !''rott a1 r.oh un1La of the 

:t v !.ll be noted from t h e above t b • t 1<;-tont ter1pera-

~e ~~• ~~erent ioterva l a (plua tte1r octave 1nvera1ont ). 

Fe~ ~~t~ 1~t@rval ther e 11 a scale elaaa. For eacb acalt 
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is a priffle nur.ber , any interval tr. tht aya~eQ crtatta a 

co::;>ltt·l C]'ele or 19 ton~a . 'When rtpe&;ecl , be!"ore ret\:rnlns 

to ' replica o! the origina l tone . 

7hl eorriiFOn~ence ot io~er~~l t o acala elaaa ia t lg• 

r.!fic~nt , because the interval •~!ch , Juxtaposed , ~roducea 

a t!•en acale elaaa, h the basic i.::t e-r~al 9t ao~ul a tion tor 

=ua!c eempos ed uti li ~!~£ the scale clA$S in queation.l 

EX~~le 60 thowl the ~is tenet' in n~ber ot stept, 15Cinding, 

rr~ C to each ~o~t er ot the ayste e , gi••n each or the 

·nrS ou.s ;ou!ble !nttr\'il! ftl tt.e bul.t tor scale 1.11c! a oc!u-

l&lion . 

EAL~ple 60 thOWI the "-Ultipl!citf O( f unctioo pes-

a!bte t or each tone v!th re apect to a central tone C. £acb 

O( t ho 18 tonea Other thnn C CL~ ba &nJ or the firtt 16 

3on thiJ ba s !a th& tt!'tb 11 , or ccu r se , tho ~•ttr­
~!~~n~ intorv•l for dSaton!c mu51c in both 12· and l9~tone 
4!s te~~. ea ~el l &! t or the 12-tcne s cal e i n 19-tone t t : • 
t•r~~ent and ror eert a tn ~-tone ~c&l •a in the la ~!er t.:­
~trL~t~t. It tol lo~s th& t t h• : e are likelJ to be tt.e •o•t 
CO:'l40nA.nt. aeale t)'Ste:nt !n 19-tcne te=;p ert.r.:enlj aore 411 -
a or.Ar.t ! nt.•n·.-als p roduce $C:ale sys~er.s rtquir'ino croo:"* d h­
aor~nt 1 41c~atlc har-on1c treat~ent~ 7he one-to one eorre­
~t~n~enee ot seal e t o !nterval t o hn~onic t )pe ts one or 
tbe ~C' t challe nging pOIS1b!l1t1et of t~1 1 tbeoretle~l •1s t•m• 



f'.JI:..,.p le oO: O! u ... n C'!e fr~ C of Each of the 7onoa b) Cyc:l• • ot the V"r1 ou a lnt.•r\••1• 

Baal e 
Interval Cl/ Db D [)I l':b E Yb !I P ll Cb 0 Gl .A.b A Af 8b 8 C.b C 

dim. 2nd 1 Z ) 4 S 6 7 8 9 10 11 12 1) 14 15 16 17 18 19 

-/ ·.;- •!nor Zno 10 1 11 2 ) 12 ') 1) 4 14 S 15 , (i) 16 7', 17 -~ 18 9 ) J 1 ) 

; ~ 01ojor 2nd 1) 7 { ) 14 6 ) 2'! 15 9> J 16 10 4 17 1n S 16 1~ f 6) lJ ·. 

C.j -1 aug. 2nd 5 10 15 1 6 11· 11> 2 7 12 17 ) 8 1) 18 ~ 9 14 19 

? ~ ., " !nor ) ro 4 8 12 16 1 5 9 1) 17 ·'2' i: 10 14 18 ) • 7 11 15 19 

""Jor ) rd 16 1) 10 7 4 1 17 llo ll 6 S 2 18 15 12 9 6 ) 19 

-· • "7' 1-# J~.,, 

71'" a ug. )rd ll ) 11. 6")17 9 1) 12 li"'l 1$ , f_n8 10 .2) 1) s- 16 3 .19 72?-:Z:?:>z 

porr. 4th 12 {5 17 10 , ) 15 B 1 1.) 6 111 11 4 11> 9 2 14 7 _1i) 
oJ, aug. 4•h 

fJ /._. diM. Sth 

porr. Stll 

/ "2 OUBo $U \ 

mtn. 6th 

... J: 6 • h 

aug . 6 t h 

!J,.., ;..or 1111nor 7th 

~ 

17 15 13 11 9 ) 7 5 ) 1 18 16 14 12 10. 6 6 4 2 19 

2 4 6 8 10 12 14 16 18 1 ) s 7 9 11 13 15 17 19 

1 14 z 9 16 4 11 w 6 1) 1 8 15 ) 10 17 s 12 19 

8 16 5 l ) 2 10"'1 18 7 15 ~- 12 1 9 17 ,..6 l4 J ' ll i9 '. ~ 
3 6 9 12 15 18 2 s a. n 14 11 1 4 1 10 13 16 19 

15 11 1 ) 18 14 10 ~ 2 17 1 ) 9 5 1 11> 12 8 4 19 

14 9 4 16 1) 8 ) 1 ; 12 1 2 16 ll · 6 1 15 10 s 19 

6 12 16 d) 1 1 11 CD 10 16 ) 9 1s riJ a 14 0 1. 1) 19) 
17; .; ••Jor 7U: <> 18 ~ 11 (!....- 11> I>_ 15 ..£. 14 4 1) ) 12 2 11 1 10 19 

aue . 7t ll 18 17 16 15 14 1 ) 12 11 10 9 6 7 6 S 4 ) 2 1 19 

q. 
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!be n~btr or pos s ible t on• c~Jn&tion• 1n 12-tone 

equal teT.per~ent 13 •utf1c1•ntly l&lbe t o t ill an enti r e 

~ook,4 .nd, need less to s ar, the o~bor or po:tlble eoab1ne· 

t iona ot t ones tn 19-tone tt~per&ment ia tar larser . There 

are, f or txu.ple , t.3 cU t tinet tetrad:.s poas1ble in 12-tone 

t e:p. r &.:r.tlJ\ t.. , wt th 1nvez•e i ona ._nd trt.ne poai tion• excluded. 

In 1~-tone t6~per~ent there are 201 . !o or~er tbat an7 

b• rzont c order bo ~ade ot ~0 =yr1e d • t!eld or posa ibilitiea, 

a dra1tlc redu~t\on muat be .ado in t h o I &XO v&y th•t bar-

: onle usat t cut tho t ie l d or tetrad• i n t ra~itional 12-tooa 

=.1uic t o t he aevtn ••"•nth chor da ~~tnC the F r tJn ch sixth . 

Se c auae or the inc:-eae a 1o Lbe nw:abc r o! &YaJlabla 

tonu &.r.d beca u'• of the s enez-•1 ten~e nc)' t ow•rd 1ncrt~ • eed 

co-ptex1 ty , i t ae~-~ reauonatle t o •••~• t hat the function 

or t~e 31mp1e trl~ ~ wil l b~ tAken o~• r b)' a mort co.plex 

c~ort (Yaaaer h• • SUFF••ted the b ex•d) . The ro~r tr1 ada 

t er.e ra lly t CC fJJ; ted l n t.raC1t1 onal t 2 ... t ont :l'.l&ic poJatc l one 

es~ •~t ial cha~acteristS~ : no tnter •al 11 •~ •l l er th•n ) 

~~err ros~i~le c~binat!oo or ttret 1nt•rv•l• v 1tbln t be 

Ott ~•e s uch t h!l no int•r~a! ia S7.al ler th~ 3 unite. Tb• 

P• ttern 6 ... 3-3 produce5 the d1=1nlahe d t r 1• d , lbt psttern. 

h: a. thlnklng ot Coward P.an• on•e R•~onie Xate~i ala 
~ '.!o~e rn t~u ~!e. , •n~ there :rr.ar vell be other • . 

t 



~·t.-.3 &nd 4·5·) pr oduce maJor and =.lno r t r i a da , while t h e 

pa t tern 4 - l,•i. }hlda the &Uif'l• n ted. trhd. '!bare ia no 

oth•~ t r i ad io t ba 12-toce •ra t es without an iotar~al 

• ••ller t han .3 Wltu.S 

Were ) ~ta ot 19-tone tespe rament t.o be uaed aa 

the •~allt"& l ln!e:"Tal 1n Uta conltMJctlon o! tri a d& in that 

erste~, hoveTar, n o rewer th~ 22 dJat1nct tr1od• would be· 

eoee part ot t.h-e harmonic 'YOC abularJ' , tncl udlng one (l ) · ) ·J) 

~oae le:sea t inte:-Yal wculd axeeed rcu r tt:~~.e1 tho aiz.e or 

lh6 s~a lleat. ~! th t etrae$ the nu=ber 1s i ncre ~ted; t here 

ar~ 30. Cletsit!cat!oa into ctord t) pet , wbertbr all chor da 

e.on~ iati ng o~ a e:! va n r;:-ou.p of i n t er?al a ( .aucb •• 6 . S, 4 , 

~d 4 un1 ~ &) vo~~ be treated togetae~. vculd re duce to o 

aL~I(~~ble ll t~ n~ber of d1tt1oct class1f1cat1oD#. 

Rexade. e: the other ban~ , otter t oo re~ posaib111t~ee; 

there is onl1 o~• aexod (4-3-J-3·3-3) ~rJ ca, with it• inver-

t 1on.s , ls pos.:!!::e v t t heut. t h e use o~ lnt e r\'alt a:tl..ller thu 

l W\lts . f'urtbe~ore , t here 11 no c one on•_nt h ex a d &t cording 

to o~r theo~ o~ c~r.tor.ance, althOU6h the hexad c itet ht re 

la the ~e~•~•t~£ bes1a !or ccn.or..nce according to Ya taer. 

o r ror Jag the b•~t e~~prov.i :e betw~en t oo row &nd too 

aa~7 vo:t1b1 l 1t!e~ l t the psnt •~ ~••old or 1nte r~ •l • scal ler 

Si t ah:~d bt noted thAt 1n ~o~1n& tri ada, I ute 
lhr•o rt lhe r t~ar. t wo Lot er v&lt. the r ebr completing tbe 
OCtaY~ . ! :-! a e.t :!· .. c~ &s C· £•5 A!"e eli :!t'l&te<! t'r~ CO:l!l1dtra­
t.t o!l b7 t h e tx.at:~• •• of th•t t h\ r d , oct•••-c~pl etl ng 
lnh;oo:~.l . J. ~!..:..!! a:" ,.r ocedu.. ...... !• ~.:Je4 !'or the h~onic 
~~cor1t~e • o r l C· toc• t~~~•r~ent . c•~ • 1ns the twa or the 
nt~ rval$ tte~:~ ~t;re~ented a l ways to e~ual 19. 
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thtn three units . The r e Lrt r t ve t ype a ot ;ent ads , contain-

tr~ 14 poaa1 ble thorda. 0! theao , &I wi ll be see n, 2 t JPe &, 

co~t•!ntng S chor~e, can to a ll 1ntenta and purpoaea b e 

el~inateC, Here ~~ the ti~• tTP•• ot pe~tada: 

7. )· 3· .l·) 
·-~- ) · )·) 

s-s-J- J-3 

5· 4· 4· 3· ) 

y1el4!1n.g o.:te chord 
1l eldlnr rcur c~ord a (b·4· 3·3·3t 
t>- 3- ) - J-4, 0- ! -4- J - 3. 0-3- )·4- )1 
ylelC! ng two chordt (including the 
conson.nt 5·3·5- 3·)) 
ylelCl~£ sl;~ chorda C;·c.·tt.-3-3, 
>·~- J-~ - 3 . 5.· 4·)· 3•4, 5· 3· 3· 4-4. 
5- 3-4-3·4, S- 3-4- lf·J) 
yieldln£ one ctor d 

repre ~er: t et ter.tl• J. lJ lnce~pl e te hexad s tr-uctur e a vherei o 

the rL~e• o! sitt' ot the l nt erfal~ equala or exceeda t vo 

to one. Such chord• ~•Y b e us e4 as neutral pentedt to aoae 

l n!tanc ee , but eatentlal lJ th•r bel ong oot to the re~ ot 

penteds but rsthor ot be~ad~. The r•~aiotr~ three p entad 

tTP•• yield or.11 .t.~$ d1tfe~tnt cho r da pl us t he i r lo~ersi on3. 

:be~• c •~ be contt ~•~•~ t~• n~eleus o: non·distonAnt ha~ony 

1n \ q•ton• tt~~•r•~tnt. 

'The o•ter .. •~nuton ot the pos.dble r oou or t~eae 

t hor d• ot r~ r• one ot t ho s~o & tes t oba t ac lt e t o t b o develop· 

~tnt ot a t heor7 or hn~ony. Three p oss!b tl1tles e~i at: 

t~t t~eae chor da h•vo no ~oots ; that the7 h ft Yt vor tablt 

~oo t a ~hi~h are 4ete~1~td t 7 the pos1t1on o~ the chord. aa 

i~ Often tht CR30 in n1 ~dt~! th' a t heory; •nc that the7 ~·· 
41st1net. r~ c't • ~. " do the t rhd s in Ra:uau' a Utf.or·7 · For 
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e~;e~iAent• l pur,oaes I have ttntat1Ytl7 • dopte d t he t hi r d 

alte~nati ••• t ee~1ng to &3sisn to a s1~sl• l~n• ln ~ 'cb 

tonor l ty t ho funct ion or tbe r oot , res~r41•• • or the tn••r~ 

1ion. S1oc:• no aueh 1 h1ple aat.ttr a3 tertla.n co:utNctlc:.A 

15 i7a!l•ble •~ • baala , the •election or the root dtptn~a 

on ~i~=•~1!h 's proced~ro up t o 1 point. 

Tbt procedve 11 s s tollovs: (1) Ct t tr::a.l ne vb.leb 

se~~ers ot tbe s cnorltr possess por reet t!fths abo•~ or 

por!'ec t r ou.rths b elow. (2 ) 'lllhort one :.erobtr of t he a onor-

1ty h so t ndoved 1t h the root. ( 3 ) Vh.e:-e t wo or ~o:-e 

above or t ho pe:- !'ect fourth bolow, elim!nttt all other t ones 

rro2 eon s l~era tton; tho root 11 the re~&inino so~orit7 vn!c~ 

also possesses a =• Jor t bl :-d abo•• · (4) Vbcre no perfect 

t tfths or fourths e~1at , the root sh•ll bo th$t ~~~b•r ot 

the sor,ort t.7 wh! ch po:.:.osscs a major t hird aboYe . ( $ ) \ibe ro 

tt 1s still t,~~oss!blt t o dote~n• t he root -~~er cona tee~a-

lion of lho :ttaJor third~ , continue the ; rooc:e u of conald e:-tng 

• h., lesser interv• lo tl.Lta!:H- t.int troc c ensidor a. t1on, bowtur, 

• I03t t c:!i• s vhlch lack the a tore··untlon•d cons on• nctt tb•t 

aroe poueutd b; othor t onc .t . (o) T'lc other Jn-:.ervale ahall 

be cons1der•d in t ho tol l ov in& ordor: :ai nor tht rd abo•o , 

P•~ rtct fourth abo••, ~~ Jor aecond above. 

Tbt nine chords , atsted n~er~call7 ~1 lnttr• al t taken 

up~ .- ds tro~ t he r oot a re: 



• 3- l-5-5-) 
b 3-3-.S-3-.S 
e J-3-S-.--4 

4 4-3-1.- 3-S 
e 4·3·!.1-S- 3 
r 3- S- .3-4-4 

g $- 3-3-4-4 
h 3-J-4-S-4 
1 4-4-J-4-4 

40CO 

The :;.pel!iog or the Jf'~t nine p&nt ads , c onsiterl_n.g C 

~o bo tho r oot , la as rollova: 

• b 
c 

c-o-E-0-Bb 
C- D-E- G-1 
C-D-S- C-A# 

4 

• r 

c ... os .. ,. ... b - 0 ·.1 s 
C-~-Fb·G·Sb h 
C- D- F- C- A,f 1 

C-Eb· l'-o-A# 
C-D-S..Cb-Af 
C- 'f>#-F'-G-A# 

or the above' ponte.d B. i s t h o !!103t eon.soru.: .. t., vhila 

pen~al3 h and 1 art probsblJ the lesst a tabl e, h &lono pos-

30l3 l ng no por tect f i f th wh•t .soevtr. 

The penttds t:-o :DO!.I t. otrooti vo whe n usad i n optn 

~os1t 1on . Saeau=o tho roota Hrt les t pronounced in the i r 

charac tftr \hL~ in tr•~~t1onal t.rl a~ic ba~on1, it 11 ad•l•· 

•Ole t hat any eoQroser w1ahlng to induce a sen• • ot r oot. 

progresal on i n t hczo hAr~on1eo bo carot~l to uao a prepon­

CerL~ee or pentada in roQt ~os ition, at lttst tor tho 

prouent. 

t endenc ies tov~·t tot•rvala o~ rea ~lut1on . The t r1tone L~d 

1t3 irw •t'ai on , i n pa r ttcula :-, aro e ald to have a trOtl£ O\lt wa..rd 

~~d tnw~rd tendene le 3 ro apecti vo l y , vhilt aeeond3 and aevuntha 

~reate (in one of the ?O!cea onl7 , •• a rule ) outward an4 

i:i.lfC"d tendencies respect! vtlJ.. ·.rnile lt 1• g• n•rallJ a ssu..·ud , 
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eJpec1•117 ln the caae ot the trilone , tha ~ hsr=onie context 

c~eetea the ~pec1f1e tendenc7 or •~ otherv!ae neutra l inter­

val (bJ deter.a!nin£ vheth•r it will be, for tXL~ple , an 

au~entod f ourth o r a d1m1n1 ehed flttb), it it neceaatrJ , in 

19-tone ~us ic, to havo • conc ept or tendenc7 vhlcb exletl 

in~ependont ot total chordal contex t . Th! t 11 becaus e tbt 

trtdit1on&l • nhArmonic rel ationship between tuch inter•• l • 

as the &Ug::leOted fourth and the d i:inhhed f'ifth no lon.ger 

exiata i n 19-tono te~perL~ent . The t ritone and tho di•in­

!s~ed t1!th a:e tvo t~rrere~t intervalJ. In order t o provide 

a ~,~ bast a t or the eonaide~atlon of t endency in te~per~~enta 

OthAr thL~ 12•tOD61 1 hi~ e evolved tbe follovln~ theory O( 

t e:;c!enc, , v b..icb I bello\'t to be applie&blo t-o traditional 

practice in 12-tono temper~ont & 3 well & 3 t o • postiblo 

pr~ctlc t 1n 19·tono te~ptrL~ent. 

!his theor y mieht be called tho theory ot r epul s ion. 

Wh•n a consonL~Co 1a per!'•c~ (or very, vtrr elo to to pertoet) 

a 11!:1 10 or r'f'Sl is a eh1 evod . '!then • ('0010nanet 11 .subst.l­

tuted r or 'b1 a nea:o ·l)'lng dhsona~co , t.he L~pl1 o d cons onance 

~·~• ll t the clo telr ·~~roxl,atln& d!aaononce, eau a1ng tho 

diuon•nco to po~ sesa • tendenc)' av ar !'ro1~ tho add eonao­

a~ee.6 Tvo prtnc~pl•• arrect tht a:ronsth or thll =•snotle 

~e;~a1on. The f1r3t i a th3t the "o:oe porteet. tho consonance 

Q!t 11 t~11 tend•~:, W~Cb ~8J Wtll b$ thO t'O.tOQ VbJ 
rlayeros tend t o tha~yen t~e1r t~Jrds L,t upvard•tend1ng 
••e!n& tones . Tho ne&rby eouaonLDt t h! rd l~p.rt s to tho 
i)tbagore~ t hird an outw• r d ~ endenc1 through ~rtpu1 • 1on. • 
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tbe &r•att~ ita rep• ll1n& force on ae~~1 di11onanee•. !be 

•econd is that •~cept t or lat er~•~• 10 close to ~ conao­

nance th~t tbe ear aubetltutes th& eonaonanco ror the actu&l 

d11tonant 1n~er•• l pla7ed, tno cloaer the interval to the 

contonanee, tba greate r tba torca or tbt rep~la1o4 . 

In 12-ton& ~uatc the trltone Je •oro or leta neutr al 

unti l lt 1• h~raonl :a d, t or the to~ard ropulaJon created by 

the tttth la all but cancelled out by tba outward ropul•1on 

ereated bJ t h t f ourth. The disaon&nt interval 1 1 auaponded 

be t~t8n theae two conaonanctl and the t andenclea neutralise, 

r equt r1ng the creat ion or ha~onlc conte~t tor the de•elop­

~ent or a t t ndencJ. l n 19 - tone te~pe ra=ont, t he au~en\od 

fourth , being cloaor to tho per fec t rourtb than to the per­

teet rttth, hal a D&tural outvard ~end~cey . vblle the d1atn-

11hed fifth ba • • natural tnvard t ondency. The•• tendene1•• 

&ro independen t of tbe hllmoni:~J..tlon which ••1 e ither re1n· 

roree th~ or • •aken thea at the 41eeretloa or the e~oeer. 

rne aeeond# ••~•e! ally the minor second, obtain• !tl 

out.vard t endeney trora 1 t.a neune't to the prime, vbile the 

l eveotb 1~ r e pell• d inv ard by the oe t a•e. With tbese i nt.er­

• •1•. 1q-tone te:::per uent.. possesses t-he aa.:~~e t..endenete• •• 

12· •~cept thAt since the majOr aec ond and minor seventh are 

treAt4d as eonton~ees# no tendenc i es ~~e :onsidered to 

t..!t eet t h.d. 

The au~ented s econd in 19-t~ne te~perament aight 

better be cal led t be dtaJ n.lsb.ed t.h..lrd , a.s it dtr-! Yes it1 

...., 
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t e~iency t r oQ 1t• nt.rness t o the =tnor t~i rd. Si nce t he 

~ajor ••eond !s too ve.X t o ot:e~ & <o~~ter- repul alon L~d 

too cl:s• t o se~ve as • t~b~t ~o~ the rescl~ tl oo , t~e di ­

~niahtd third (4/ 19) t ends to VL~t t o r eaol•• inva~d t o 

~he prt=e. The dlsaonant inte r val 7/19 i s, like the t r itone 

in 12-tone te illiper a.rnt nt , .suspen<!e d be twe en t ... o rel .~ ti ve l1 

tqua l e~~s onL~cea , t he ~•Jo~ t~r~ ant perf ect f ourt h . It 

eL~ rea~l•e wltb equal e~~~et! ~e~ess ln e1 tbe~ direction. 

so~tvhat d!tfe~or.t, however, is the t endency or thi a inter ­

val whe ~ it ia inverted . 14/19 ls r epelled v lth the gre• t­

est ttren£th by t he per fec t tJtth an~ to tends t o reaol•• 

outva.rd . 

: t !s po•tullt•d tbet wtt rt ~y or the above dtts o ­

:l."n~·· are u3od , their r e.solut1oo a ahould , whore po:ts lb l o, 

(O\lOW the po.tttjrfla a• Itt (o r tb &\)0\1'0• 

CO~CLliSIOl/ 

.:t !s ~:Jpbd thl\ t th6 aboYe IUi;.gested principl es :u y 

of(e~ t t.e ~~perlment a l coaposer & ~••n1 n3 (Ul st&~tln£ point 

:~~ h1s exp!o~•tJon or 19- to~• t&~P·~~e~t . ~ tho tolloving 

~~p~lo~e~t . s~e but not all or t ho p r lneiplea -~· illus­

trat.d lo t!".e col'\poa tllont . I~ v111 r •q 1l r e , of' course, a 

fft~ lArLo r bodJ or vor~ • to evolvt a worka~lo l•niUA£0 , le t 

• lnne an • ccurat~ a~ature or tho aoJth ette vealth or 19- tone 

to~ptr~ont . !t te ho~e d t~•t t~oJ t who reel t•pellt 4 to 

~~!te a441ttonal ~ut1 e t n 19 ·tooe tozper~~e~t vtll toro~ 



=•, ~d !r PO#Il b l• ae~d 2cor•• ~d tap.• , 1n o~d•r t h at • 

central aource b• • • • ! t able to wh1 eb thoa• aeekina tntorma· 

tlon about p~oiir• .. l n 19 -t. on• t.•=;era.,•nt. A!gbt con•. 


