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StiPPWlli!~"':' : THZ OE..~:>.ALIZED r.l:YJ>OJ.P.D 

Th~ litera ture on mul tiple ~1vl s1 on • bound • in 1ll u. · 

t rat l ont &nd deser1pt1cna o! lns t r uoente pr oduc1ns a ore th~ 

t welve I OU.tldl per oc te. we. ":1\e:-e are tb• !'M'Jous bietorica l 

tx~plea: 'li e ent!no ' ~ Jl - t cne .lr-ch1c~ta lo; t h e 19- t one 

"Cl av! ce;t~ba.lo Un tve:-sele• ·.!,.ser1 J ec! by Praetor !ua; the s pc:-

ci ~l t natrumen t~ built under the !nstr~ct !ena o t Zar-11no anC 

lUer or l~eraenno. 'l'hcr• a re the o.umer ous e!'foru or l <?t b. 

ctr.tury t heo r 1ste t o built tb~ pe r f ec t ins t r umen t tor Juo' 

!nton~t1on. Thl ~ethota o f t~nlng thft&e l~strum~nta Y~ltd . 

11 dld tht :t ~~a o ( tcne pr oduction a nd the des ign ! or tte 

~eyboa rd1 . Tho 20th century ha s • ~dod i ta ovn va# t n~tr 

or \nstrumenta v lth ~01"6 th.n 12 tones to lhe oc ta ve. ~·r• 

the ~1r& t thre~ decade• o r t h13 cen tury. Thore 1• P• r ry 

P•rtc~ ' • ~ra en~ l or •tr i n&ed a nd pe~cuaal~n S natr~~enta . 

ML~} or t~ose in~t rumtnl• c~ be ~ound ln ·~- t o~ 

lt>.J.U~.s around t ho vor l d. Do taJ led' at.udlva or thtl r ope r a.t -

1tt ~~1nc iples and t he a tA te or tho1r p r faorvh tton would be 

U." l"•,-ely u se f'uL :t. t .a 'bt!r ond: the a cope or thiA p Aper t o 

-.~. auch a ~etail e~ et~d7 or the inat ~enta or mul ti ple 

d1"'1a 1c!l'. Howe\Ter, beeauS6 o ! i t a dir ec t. be8rtno on the 

te:u.ral pro'ble:n or r educing: t he d1r!'1cu1t) or perf'oral.ns, 

~~1 c lnvcl vtng =enr tone• to tho octave, a brief c onaidera­

ttc.n o~ a •~1\.11 group of 1n" t.rt....~nt3 baaed on a a1 nglt pr l n · 

~t~lt or kejboa..r4 de aie,n i s be re • ;pende d. 
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The prlne!plo ot the gent r ell:ed keyboa ~d !s eaeent!all : 

a!~ple. ~e keya •~•t bd •~r•nsed tn s uch L~ or~or t hat tor 

Al\1 e!von aonor1tr, reg•rdle.aa o'£ l<ey, a ains,le b a s!c. position 

(or t he hL~da !a cnrloyad . A1ternpta h~ve b~en aede . most 

notably by Ptul won :L~ around 1900, t o incorporate tbia 

r r 1ne1ple into p1Anoo t or everyda, uae . The wide,pread t ech­

r.tf'al ~~'~c.T7 ot the reeular pia no icerbot _r4 hat ren~crfid. auch 

en ina t 1•u,ent un.nCiee:a a r ,. . Howev er , tho COI"lpleJ.!titl 0 !" m.ul• 

t!ple d! Vhd on ,_·cr.:lt p r obfol'l)' tn'k e tho lu.1\H0)' Of I k•ybo•rd 

fiB lnefric!ent 85 tt~t o r t ho plano h.po::s1blc . 

In ord~r t~ rr~c•~ & cone~•ltted ko)bo, r d t~seo r undb ­

:tr.ta l pr1nci~les ~uat b• obae rvrd. none or wh1ch lc applied 

to o u_;o p 1•es:cnt- Cf.i)' ir.a trUM(I'nta . U) ':'ht kO)' I muet bt arrentfH! 

!e &n abaolut ely ~eGU!~r pett•rn rron bank t o bAnk ( th~y wo~l d 

pr otflt }J' be3t be O( un!tor :t:. ahl\pe 13 ~o~ell ) . (2) Th• IUCC:tl• 

t!on or ~e:s alon& &nJ b~nk or in &ny El ven direct i on mu3t 

iMclve e l '""eys t!:.e I L~e l nte:-val. ()) 'rhf're r.ua l b .- a .aub· 

•tenthl nu::;ber or ex t ra j(&y 3 i n o r dtn · thAt &.ny pi tch tn the 

a;e!~~ eao be ~~~•~ t y •~Y part o~ • band e~~ri£Ur~ tlon . 

- ru·ee ke}'toa.rd~ Qf act1Jo.l ina t r u..-.en t c v ! 11 b& • r. -.nined. 

ln • •ch . the f nt e!'VIl betveen ed:&cen t ~en'bers or a bank Of 

let)·• ia a whoJe: -tc:;.t o!' the ~y:Ht::. i r. use . £xa..."'!.ple· 61 is a 

t!ac;r flll"' or t ho keybot~~rc! o! e. 19·tonc elf ctr!.c o r £,&.."1 built.. b7 

7tt~an ~cha~er sr.! J~ea Piehl Cur!r~ t~• l~~e ~ ~~O 'a. ~o 

•rr•nso~e nt ot key• ia r~31ni,cont or the type~rlter ke,coar6, 
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r•:-•llel r ov : o~ k~,-a, a opa:-ated ~:-o.., or.a anoU~er b7 a d r.£10 

~!t ot the t t nte rar.ent , 1/ 19. ConatcutSve ~•1• in a g!ven 

r ov C'e s cpar .. ted b;r a vhole-tonoe or l/19. ':"he arra.ngezent 

of black an4 vh1te ke11 11 baseC cr. the bexada or l • •••r'a 

aupr a-'l!!ato:\1t J t .ale, 1~ or t h e l C: t.onts !:1 each oct-ave betna 

vh! to . the 7 bl&ck ~ey3 f or= a scale eQu!v~lent t o our prea-

ent diatonic Jt~!~. The btsi e ~and con tisur2tion t or the 

b'lfl • !_t v i ll be furt\16r ObSt :r"Tt: d that th.!.S baSiC patter n 

:"t:-o • .a!:.s esacnt ie!.ly U.."'lehanged on t~ ).1- and: 53-tone 1nstru­

~er.ts to be ex~ined la t tr. 

As•~~!~g tte blac~ ~ert !o ~L~ple 61 t o r epresent the 

te~l• o! ! ~~!or ( for purpo:es or 1lluttr~t1on-- 1n actuallt, 

th~)' ~o not} , the key Q t the. up;:e r lett -hand corner h D. 

~h• seale 1o !"o~ed b7 p ~oet6d1ns to~i :ontally t~r v hole­

t cne• •~4 ~1 asonall' ror te~l t cr.es . : t a~oul~ ~. po!n~ed 
cut t~a.t t ht t v o d i fferent. dt toson a l d!rrtctiona invol \'e differ• 

t nt. l n :ervall . Cons eeut.: v• t.onea along t he 4l acona.l rrom the 

t ·r l~!"t arfl 4! a t c :"t1c ,,-ltc~u (C/19 ) !'ro:a ooe lt<Ot her, vh!l e 

to;.sec~t1ve t cnea &)¢ng t he Oi egocal fr~l the botton left art 

" !'\: 11 4/19 tro:q one another. 

1 Parte~ h &! t~~pora~ !l1 ab~~ona d eAp~rlmeetl !nvol~-
1~ tte ~~· Of t~ inat~ent v!:~ t kC1bOS ~~ ~ta e~bl!n& tb&t 
ot 1. tne\orlter. ln f'lr." a!s o:- a '·' ... s!c , ~0\o"t:"t:f', ht coa• 
., ....... s ~l!. .. orabt ,. tt.e e~r!ct~r.cYo? ~eyboe :-d or t.he type­
\l:ost~:- (the t n1 t.J""'J,.'nent "Which •nJ' ate:netN~opher c AD lea.rn to 
Plly i n s ix v e~~s) vith that ot the piano. 
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~~rle Ol l hOWI the f ull depth or t t e kayboar d (five 

rowa ) b~t o~J a cross- aoetion o! i t a f ull loo&th, ~leb 1a 

about tour OC"tn•e l . Al l o r t.hu t onea eeuld be rt.prot eoted 

by t~ee b~s ( r ova ) ot ke~ a , bu\ tte •~t~• two r ovt are 

u sent lal t o the gen6r11 l izat!on of t he ic.t)•board, •• theJ 

pe~it &nJ -~&:.d~d e~~b lnat1on or t oundt to be p r oduced in 

a.ny luy b! a s! nglo eon!!surat lc.o of the ba..Dd. 

£x.up!e 62 ahowa fl sl!!-..il t~.r cr oaa-aeetion o t one ot 

t~e t vo ide~t i c&l ~nuela of Fokker' a )l•ton• orean i n Raar· 

) e~, built d~rl ng t he ~idClo 19~0 1 t. Th1• inet~~•nt haa 

ree~i • •C t !:e .:~.est videtpr~ad us e· uong t t e t~~odero :.u l tiple 

d! vtsi on !n a t r~ents . A special eontele v l th tr~dlt l ~nal 

lZ- t one ke1bQt:'. 1• alao a• tached t o t b• plptt ot the inatru· 

•ent !or t he rEcdering ln e eent one te:perAOent or ancleat 

~u s 1e . Tho ~•in console , shown i n ex~~ple 62, conta1ne 11 

b~~· or ~·1• 0~ • •eh ~•nual . !be vh!t e keys to~ the dla­

t on1e acal t or C ~Aj or, Jus t &3 t hey ~o on t he pl~o. It 

vlll be no· e t t b4t fok~er '3 ke:rboG~~ C1fftr~ tr~ Scbater 1 t 

in th•t tna a!centtng d!ato~c se~1L~~e us~~ tbe ~pvart in­

l"tad o r ~t.e c!o· .. nwcrt •Shgont~~ l . Tht re sul t 11 3 Kind ot 

~1~~or tnwtraloo or the pattern Scbate~ ueea. 

Unl 1ke Scha rer'• ~eybo•r~ , i n whJcb the keJa era 

l>hc ed on par allel pl an a• p ar per.cHC"u.la: t o the r owa or :.ce, a , 

l-'oit.to r ' a ke7bctrt! plact~ the k• l'• in al ternate r cva dhgona.l l:r 

1n .such a va7 t hat a ••rt1eal l, lne or K•J'I (that 1a t o a&J a 

tt~e of keT• pr~C'tad!ni perpendicular t o the r ewa or b t nka) 

.• J 
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Ex~~p le 61 : Scharer L~d Pl ~nl 1 a 19- fone K•yboard-­
Crosa-Soctioo 

Ex&Mple 62: Fok~e r • • )l· Tone Ktyboard··Cr oi i•Seetlon 

0. ~hi I~ 
Q. blue 

~· blatk 
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Utto a1 t ern•tt r ows onl7. Suet a vo~tical lice gi•~• the 

a~•lltlt 1nt ervs l , 1/ )l. Tht ri ~ in£ dia~onal y1elda tba 

d1•tonl e ··~! tone, ) / )1, whl lt t~ rall1A& d1asonal yield• 

the (hrocalJe ae~itooe , 2/)1 . the 1nterTal batv ten cooaecu­

tJve tcn~s on a o1•en bank ta a whole·tone , S/31. 

t h e b lack ke71 represent e e(b shar·p a.r.d nat currentl7 

obta!nabl e on the black ke7s of tbt piano ktfboard. Tbtrt 

•~~ ten black ke)a in e&ch octave , atnce there are aeparate 

keys tor ?I L"'ld Gb , etc. 'r-ne t eu_rteeo lu7a in e• ch octave 

whi(h are neithor bl&c~ nor vh1te •~• blue; tbtr r epreaent 

th~ t~nee ~hich l ie be tween the t cnta o r the pre Jent piarto. 

~he l l b~~2 o! keys orrer &:ple a ltero,t1ve rt neerin£ poaa1-

bil1t1u. r or co!l'~plcte ge:ltrf.l1u.t1cn. Plve ba.d:a woul.d be 

u!e~uat~ t or t ht tingl~ renc5er1~ or e ac:n ton•. 

Eoaanquet•s ko;board , ahown i n ~~~ple 6), aome 70 

re•:a e&rl1e~ tb~~ the other t wo. 1• the ~~st (~~~ lex or the 

tt~ee , but the pr1nclple i e ~uch t he s~e. WhP- re the o ther 

tvo con~a1n l evel banks or kera to ~hich the ton~• • re • 

whole-atop • par t , Eoaanquet 1 s vtole • t O~el ! OM'i a all..!lt1ng 

r ow. Th11 1e the reaul t o! recea~iAg each tltth a l i ghtly 

' the Whole•tone hi~ ~~i ce the rett~l ot tho tJ !th). Af ter 

t.o:;e te~.;>o r••~•nt , the next h1th o:- ta .. ~ fi OUr.da one corn:rza 
\ h!;her t nLn the Cir:t bank or, • ore prec1selr 1 1/S) higher. 

!he result it rather like the Po~k•r 17ate: tli&htlJ tilted 
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and 1:n•trte4 (a.t t.n Scha!'or'a ltatr ument, t he diat.cnte .s6zuJ .. 

t.ooo Ss a ch1e'lod b7 a dov r.va..r4 diagon•l). The d o\o'tlVa.rd 

~1atona\ y!elda the diatonic ••~ i tonc (4/S) in Boa anqu~t 'a 

?ftha e;o re&n • Jat-e::i) , vh!le the \lpv&.rd dlagor.a l 7ie l'h the 

lar ge r chro~atic ae•ltont ()/$J) . The r ov or whole-ton• • 

(0/ $3) Is itsel f o &•r.tl7 olop!nc d!oeonol. 

Count1 no e ,·ery a l op ine, r ow o f aet~~1 t one a •• a a epe..rate 

bar.k , there are about 16 b &..n'iu ot keya a t Illes t p&rta ot th• 

!. nJ t:"l:!'Sent (9 v ou.ld aut'tic:e tor e\·ery pitch ) , pro¥ 141ft£ tor 

A. h 1gh l e vel or g.~ne ra.11 ::a tior'l. 'The alo;:: lng chuae hr ot 

the vhclt•tooe revs i s pa rtic~l.:l7 er~ic! e nt (or di atonic 

teale • product!on , ( o r in eo~~l~tlnc such a scal e the hand 

re:t.a ina •t. a constant d is lftnce t'r~ t l-.6 t~oe o ( the ko )•boa r d 

~e a~e:t the pl a7e:.2 

E.La:~plo .63- :ahows 1 cres t-section or Bos e..nquet•a lce.r­

~o~d . ~~ •••en• to- ~1ve rtt! o or ~h!te k~y3 to black 1• 

r e t A1 ned; eo~ • al t~rat to~s do no ~ c~Jnse th~ colo~ o f the 

~I f' · BOSL~qu o t a pear$ to have S ~YtO seta of tve lve keytJ 

\o l "te oc tave , aa.. ln all. a,. &.."\ e!'!'ec t.!ve a.r:-a.ng6.:en t. . how .. 

t fer . 8ot &n~u~ t hea an even g ro1t er n~ber o f kef• per octo•e 

~n h~ s ~lddlo r~gla ters. 

l t tJhO\I}d be l l!d od tha t Or. E!Oi tt.r.~ltft t. 1 S inst!"t.l!t.t Ct ( and 

O!\ rc·,..~er 'a • • v e l l) •• the ~e)& a.re r eceaaed trt'm th• player 

2:~ ecnt~&s t . t be a 3ee~~ lng d! atcnic sca le on Pok~er •• 
1 ~tt~~ent br1ni4 thft h•n~ ~ •~-Y from the p l a~·~ (and even• 
t ·•l h o" ( t h o l£eybo~tr-d ur.les t t h e p layer l e aps to a a ev 
r o:! t! on). Vh1le a a~;-,1 leJ• f.c a l l o:~ .-cht.!'er ' .s 1n•t~ent 
~~!~i$ tbe hands tova~d th~ ?lt7er. 
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thc7 a~e e!~•• t•~. In the c••• of bos•n4uet't Lnttr~ent 

t:J a ~•ana t h tt no t~o ke)t v1th1n ar. oc t . ve •~• at p~te 13tlJ 

tte SAM& t l t?&:1on . 

7h~ t~-ee ex~~pl e~ ehown Jn l hit aho~t supp le~ent o~ter, 

1t seu:a to !"'A , !.be beat b uh !'or a t ta:t!r.c; pclnt ln the 

pe :-t'on.\Anc e o ( t e:rpered :.u• tc us!lne. more t h an 12 t one a per 

octave. lt ~~lC bt q~ito poa•ible to uae t he =ore c~plt~ 

1n5 tr\!.Zer.t~ , s ue!:l a s Soe &.:t";".Jt t 1 a o :- Po~lcer1 t, to:- the .the:?ltr 

QUS1C81 syst«~ ·~ch a s Scha(ftr' • · although the :-ever••· or 
eoa~3e , v ou!! ~e iopo:s!~le . A keybo3 rd o r ab o~t the c~pl •~· 

i ts ot ro~~e:•s coul d b~ tuC$d to yield • ~or. c0%plex tt~· 

per~~&nt, tuc~ ~ 5J· tone # to t~ oct8Yt, v~thout ·~ tl ttn­

t tal ch~nses t~ t~~ bL~C ~os ~t~ona !o~ the a;~roximat l ona or 

61 ven J laSt ~ou:dt . !!o--.tOY'!r, t te \Ue Of a ice7b0ard f'OO a :110%". 

CO:-lplt:~ .&. S )'Jte--. t~ C.h.lt ~Or 'lll!l!.Cb it V IJS de:S,£n&d wt l l 

~&.sutt tn th~ ~ s~ ~tt!ce o~ ~~o o~ all of t~~ tt:~ner-Mli:•tion . 

:~rt • l , c~~~~· ~·~ th~n ~o lo~ter b e trtn3~o:od to e o.-t•tn 

~•:• v! tbo~t • ~·J~e •! c~~~a 1~ th~ po:lt1:n of the hand . 

~. :e~"Ol or "-!.u !e 0~ Indiana tJn!V"' :"!!!ty h~.s juet pu..- ­

c:.as4!J t~• • ".: .; ·u:1•4 t o b".:!l~ a..o 1natru..,ent w!th up to 60 

d~~r~ •• n~ (T,:-t abl• ) p1tchta to th~ octavo . l s t r onclr re co~­

· "!·us t'ut • i•~•:-lll hed ~ .. ybG,!"d be 'bullt f or thJ.a 1nstrUZl~nt 

a: ~n& t~• l~•s o~ jcs~qu•t'J or p os s!~ly Po~~er 1 a . ~he 

~ ~! t•saful c~?lttion or •u~~ an tna ~~¢ent v outd r epra3 en t 

• •~l~a~le c~~::1but1on to th• ~aatery o f t h e COQplex !1eld 

ot a'.ll, t1~lt t!i'f'!sion b7 o f :e:o1ng t ho opporLU...«t1t1 to lll..:lJ 

• 'C = 
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a tud•~t• t o •x~~ri«ent v !th all o~ t he ~ec~e~~td tunlnt 

~J•te~a. Such an 1n1t~~en t , tor ~AAl~~' t!!ectlvenosa , 

ahoul: p ~a ses~ •t leaat 90 ~•1• to t b• oct•••· 

Sd 
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GLOSSARY 

Ar ea or co~pl tA,i lJ' ••• • Ultd in Cha,te~ 1) to c r oup together 

tenpor t d ~,ate~ poaaoat1ng approx1~a tel7 tht •~~• 

n~~ber Of tones. Tbtrt ~re f our IUCh art&l CODiidtrtd, 

v1th ~. )b, and SJ tones ~•prtstnt1ng the a&Xi.~ 

n~ber or t onea in each of the tirat three areaa. 

Autochthonous ••• • a tor= u1od by Fok4tr and o thor• in refer­

r~ng to al ready tx1tt1ns Fol~ aua1 c. 

AYtrage Dev1at1on •••• a atatt a t~eal aeaaureAt~t ot the d1!· 

terence• betveen t wo =utieal t uning ayate~s eoaputod 

b7 meaaur1ng ~he ir.tervala botvten each or tht t onot 

·or e ach IJ'Ite~ and a centr •l tont t ttnd1~6 tbt dlfftf'­

oncea betveen eac~ interval or one 11•~•~ $nd the 

eo~p~rable inter•al ot tho othJr ayate=, and taking 

the a · .. e rago o ~ theat int ervals. 'rho :~.e tbod 11 

ap~l 1cable ooly wher• the ~= 17ste~s hsve th• IL2t 

n~ber ot ton~ s to the octavo , and la ~e&ningtal 

-

onl1 where one ayste~ ia i n tended aa a representative 

of the Other , a~ when a tez~ere~ IJSt~ is pro~oaed 

aa the r•presentat1ve o~ a ~uat 171tt1. 

intervalt . Cents are co~puted b7 aultlplylng the 

logarithR o t t he interval-ratio b' a constant appro~i­

:aLelJ equal t o 3986. ) , in or~er t hat ~ octa•• eon­

tUn ... ac t.ly 1200 centa; eeeb ••~it-one in 12-tono 

equal ttmpe ra.:aer, t tbua conta.io.a 100 cents. Ctn te a.r.e 



r 

~sed thro~ghoJt thla pa~ar & 3 a meana ot &~ •3 ur1 og 

1nter~al3 1 a! ~c• t ht7 ena~la t he reader to ~lata 

mO$t t &8ily the rela ttontb1~ between the SnterwJl 

diseuJsed and the l nte~v&la or 12- t one te~orament 

wh!eb &re th e moat tao111 ar to b1a. 

C~b l nod error taetor •••• a concep t used 1n Chapter 1) ln 

which tho •~~or1 of ln~ervals are 2tt su red both ln 

te:u.e ot abs olu te s lt.e and ! n tt!TU o: ~ov la.r&t 

the} are in r elation to the Silt of ~ach uni t O( the 

I J .tt en . The co~b!~ed e~ror rec t or la obta ined b7 

.multiplying t he size o! an error (:.ea .tured in eentt) 

by tho fr1e tion w~ose n~erator i s this J L~e error 

and whose de no~in~tor ia hAlt t~e s l:e O( O~t ~t 

or tbo aystem. Whe re ! represents the error or an 

lnterval w.oa.s \!rtd ln ecn:.s . A.."ld a 1a th.e n .. ._b er o.( 

tonta ln a teopor e6 ey :te~. the eo~bined •rro~ fac­

tor et n be repro••~tod bt the ror~ul• 

Co:u:rue ti ng inter•al. ••• a ~·us : !nter•a.l v!liieh i a I'Ui d• 

thtor•t l eally equal to one unit or a te~pered ayste~. 

Such ~n ln~e~• &l, t n 12- t one te~?er&3en~, 1• 2) :24. 

(tro~t ~lr.se~-ddt) ' 

O. rtnlna lnt tr•al .••• a jua t lnt•rval or e~all t it• vhieh i a 

a a de t o ·~ual 1• ro tn t he es tab:ta~eot o! a t•~per•4 

IJU .• :a . v Ors eh.-.J.dt ute.s t b.l.a ter:l b•eause he ~•tinea 

•' ' Z 
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•~c~ te:p~~ed 173te~ b7 t he lar tt tt Jutt 1nterYalt 

vhlch auat be cOn21dereQ t~ual t o xero. la 12-tont 

te3p•r~ent i t 1a the varinus d!eaes wbJcb art tht 

l arge$: detini ns inter •ala. 

Depart~-•·· · · 3oaanquet 'a te~ tor the di fterenoe betveea a 

gl•eo Just interval and • apeeitted te~pered interval 

used as a point ot ro terenc e. !he Cep&rture ot the 

J~t fifth i t about t vo etnta (in the 12-tone 

te~~ere d I:Jttoa ) . 

'ttttcult7 factor ••• . in the aelect1on L~d evaluat ion or 
te;oapere4 J:Jst eaa , the role pl a.y e d 'b7 the dU'tLcultJ 

1~ recosnt:tng and porfor= t ns all ot the t onea, honee 

~ttt~lntd bJ tbt number or t one • 1n the sya te~. 

'! t oni c co~, ••••• ~ht P)thagorean ~OX%& , the dlt rerence be· 

t veen 12 rtttht L~d 7 o~t~•ea ; ebout 2) . 5 eentt 1 or 

2 cents larger t han t he a1ntontc c~'~• · The ttra 

• con:u "' vhon u aod alono rot !tr~ not t o t he dU:onic 

t~t t~ t he • rntonic co~~. 

Dods esphon1 ... .. the t era ~ppUed t..o a er-1•1 l 2- t one COt"POt 1· 

t ion b7 tbe Sch&~be ~g t chool L~d 1t3 sueceltort. 

Error •• •• Zos~nqu~t's ter~ ror the dif~e~e nct betveen a 

g~ven te~pereC interT~l and a spoclfied Juat i nter• 

TSl uted •• a p oint or re t ereoee . Tht error or tbt 

titth 1n 12-tone teaVtrL~~nt ia about t wo cente . 

~ibonaeei s eries ••• • • aer l ea or n~~bera ao .rrange4 tha t 

~~1 tera represents the sua ot the t wo preceding 

te~ .. AA OAL,ple ia l ,l , 2,J , 5,8,1) , 21 , J4 •• •• 



Ooldtn ratio •••• the n~,erieal ra t io between two to~ auch 

&nd the .~, or tbe tv~ ttrftt. a • b 
b ......-b 

au.lttpl!c at!. on , b2 • a 2 • ab. Div id ing both a ldol • , 

b2 , b2 - . 2 a b, Sl.:;>l1t:J1ng, l • . 2 
+ .!.· Dedu.cttna ;:'2- ;;z• ;;z bZ b 

1 fr«~~ both a ide a , a 2 a 
- +-
b2 b 

(th$ r8tlo) to be equal to 

Colden t one 171tem • ••. !orner up 1 s 

b 

- l • o. Con.sldertns 

.. , ," 2 +w- 1 ~ o. w : .618. 
b 
"idee l" mu~i cal aya t em la 

w!'\leh t he 1nte:-vala o r d t~r&r~l-'lt· siZ@9, dltt is, chro­

••ttc ~~~to~e, d1a~•m1~on~ , to~e , minor third , 

a.nd ptrrec t t our;."l"', relate t.o tht noxt ls.rgtr 1ntll!!'9&l 

b7 tho gold,.. .-;:a tlo .618 .• , 

In:"rA•d.iatont ~ . ~'~ Yaruer 1 s na.~o to r vha.t be alleg•• to be 

the mu~lcat syote~ froM which ours 1~ oasontlall1 

ewolvod . l t cor.aista ot a f1 Yt•tono scale with t wo 

a ddi t ional a~ll!•rJ tono a. 

"{u;t de vi ation •••• • concep t uted bJ Barbour i n •• • lvat!ng 

VIH'ioua tu,ltng •111 te:us a ccord.i ng t o ho-w cloa e lhtJ 

are to equa l t•mperLSent . 7h~ dt:"re r e nce b•tve en 

e~ch con$tructtnc 1nter~al or a •1• ~•~ and • unit ot 

tht eq~t•alent te~p• r•d .,, :.~ i a taken, an4 the 

avtr•i• f ound . 

~&~'ltone h.nptra.r.tn t • •• • 1n it a narrovtat ••nat tbat pa.rtlc.· 

ular t•~~erL~ent !n ~~teh the t i rth 1a ~•de •~ller 

bJ oxactl7 l/4 o~ a STnton1c comma ao that the lone 
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represent• tho mean be t ween 9 :8 •nd 10:9. Jn the 

general tense that tht tor. 11 used J n thia paper , 

~eantone te•;•r~oot ls anr rebUlar b~t non·crclic al 

111tem wherein the fifths Aro ~•d• tmaller b7 fro. 

1/J to 1/6 or a arntoulc •~• · 

Nosat1•• tJ3te~s ..•• Bo•an~uet't term tor rogul&r.AJ•t•~• 

whote !itth' are amaller than 700 ~tnta (tho ti:o of 

tbe fifth 1n 12- tone texP4r~ent) . 

0rruL~e4tal acalea •••• ae&l$1 baaed on the arithmetical dlvi~ 

sloo o~ a a trln& or pipe. Such a aeale al&h~ ba•• •• 

eontecutive to~es, _! _l _! ! 
12 11 10 9 

! ! ! · 
8 7 6 

Potltf yo tJit~t •••• eosanquet•a tor= for rogul.r IJtte .. 

whoso rltthl 1:0 lareer than 700 cent• (the 11%0 or 

tho ti!th in 12- t one te~p•r~ent). 

PythiQOrOin tuntn&•••• .n7 I) S ttS CO~p010d tntiro}J Of jUit 

perfect. tittha . 

~···· Boa&nquet'a ay:bol t or t bt order of a regular CJcll · 

cal •ystt•, rtprtstnt t ng tht n~,ber ot unitt or the 

171t•no ~1 ~tch 12 perfect flfth.a '(•• roprtatnt.ed to 

the •rstt~) tAceed or tall 1bort or 1 octa•••· 

Regular C1Clical 17tte~ •••• an equal·tt2p"rt4 111tt~ . (tr~ 

Boaanquet) 

R~gul&r ayt te~ • • •• a ayatt~ vholt perfect f1 fthA ·~• alw•r• 

or the l&:t ai:e. lt , •• 1o ~•antont 0~ ptthagor•an 

~~lng, the ton&a a t. the twO tndJ Of IUC~ & Chain Of 

equal fittha t.o net tbe~r:aeh·•· tonn • .t:. ftb o r tha 



- . 't 

•ac.• size, t r:e I )'Stt:a , al t bOUfl.h rei,"U!•r, ts ovt 

C:Jcl icd. (rro.~ Eot anquo ·t ) 

a 6ne r 1o •••• the r.~-he~s (r~ 1 t brOU&h 6 . Ac~o~di~ t o 

thecrl t ta re; res ent1r.t cuc b of the bett vri t \ ng on 

~us!c tor •e•e~&l centcrl~s. all t rue conaon&nce tn 

~~:Je ~6t!des in lnter•els fo~~c by ratios between 

n~ber• in t~~ sen~rio. _ 

aene r i•t • ••• a pcrsce ~o be l ieve& all ~us!cal con•cnance 

to ~ertve rr~ t~e r.lation: h1ps or n~b~rs 1a th• 

•er.a.ri o. 

S:~&ll ... t:;W11b6r ratio ••.. .1 rat~ c te twten t vc C'"&t!cC*l J1ut*6 r a . 

~hero ls no ~xaet llx! t to ~~•t can be cons!~ered a 

~small • n~~tcr 1n this s~r.•e - bu t t be t~pl!eat ion in 

the ut e of t t:!_, ttra h t b&t U:c ratio v111 inwol•e 

tH.U.bflrs • u :"n c! t Ltl1 a~e..ll thl\t a ; erceptfblo .tf'la.t e 

or cons on•nce vill ruult iro:oa tte tilf.u ltl.neout use 

or t~o aouata ~oa• ~lbrat ! on !re~~$GC !ta are r elated 

by auch • rat!.o • 

.-:tlperpert .l~u.let- rat! o .••• t. r4'.t.1 0 1n•o lY1C1.b eona~eut1•• 

lnt.et;:-&1 nuale :--a a-:.ach • • lt.. :lS. 3t :eo, J : 2 . 

'lprs-d1•toni c •••• • te~ uu" t r tut•:- to deacr1btt \lh a.t h~ 

conaidera t o te t t.e ne ~ t ~at !e el •yate~ in •~ • •o l • ing 

aeri es. 7be ~~r• -d! e ton1c a c el~ 1a a 12-tor.e acal e 

artd 7 ad41 t! ona1 •~1 1 1~r, t oneJ c~pl4 t e a 19·tone 

• r• t•~· 



449 

SJc\tonjc oo.-.. "''a .... the lnterval Sl:eo, or 2l ~ S' ecnt!j the 

c~rrerence be t~een t h e J uat tt,~rc ar.d t t l t~1~4 ror=e~ 

b) t our f1Cthn . Who re t ht terM · c~:.t~ ia u'ed with • 

o~t f u rther ez~lan•t 1 cn, 1t = • 7 bt ass~td thtt t t e 

reter•neo ia t o the ayntonic co~A. 

~r1cesi~opr1~a1 •.• • rel&tlng to tbe nu=ttr )1. ?o~er ute s 

t hi s ter. in rereronce to ~~a!c u11ng )1 tonea t o the 

octave . 

12-tcoe ~yat e:n . ••• the twelve-tone equa l•te::::pe-recS t uning . 

!n this paper , t~e ex~reaalon ~12-tone 111te~" do es 

~ refer apeei~1celly to t~c proc~~urea ot tbt 

s erial techni~ue o! Sc hl!nber s • s d1 sc1pleJ. 

t n1t ••. • tbe ~oxM.llt5 t. 1.nterval 1n any &1 u n tt~rtred sratt:=. 
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