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Cl'..u>fS!I 5 

lt'OAL T::I1P!R.L"!E!!TS USED 011 PIP!'l!S A!ID !'!!IRD8 

fbia chapter introduce• a doa&in ot rathar coaplex 

tbtoriea &nd counter-theoriea. Boeanquet'a Gener al ~or, 

ot the Octave , 1 ottera a .,.-aluable pr~cedurt tor relati.a.s 

and Ql&aur1ng tbe v&rlo~a ayete~~ eocounttrtd 1A thie phaae 

ot the atu47• Bla theory poaeeaaea bot h the adY&.D.t&gel and 

detect• illhoreot in the ue e or auch tamilia.r la.cd.•a.rka • • 

our l2•toDt te&J)4Jred 171t1~ a_nd. t!le d.taton.lc aealt aa a 

ba11a tor co=parieon. 

Soaaaque t 'l contribution to the t ield ot aultiple 

divieioo ot the octave 1a almoat too immtDII to evaluate . 

Ria vr1t1Age have 1nllutnced .. diver•• • sroup .. lokker. 

Kornerup . and Partch, &ad h11 own ettorte at inatruaent

cocstruction prOTided a a&jor break through acd au t%Ctlleut 

exa=ple ! or t hose who !ollowe4 b1m.2 Hie General Thoor.r ot 

the Octavo oupplies a preeioe lan&U&se t or dealing vitb 

1 ..t..n Ele:~ent e rz Trea t lae oo Mua~.cal Ioter-.al• &D4 
-:~:.?!rc.=~ct , I o7o , p. 60 . - --

2Tbe ins trument tor vhich Boeanquet ia justly t&aoua 
ia a bar:~On.1Ull t1or:all7 tuned to 5} ... t one e qual tt8ptr .... tnt, 
&nd posstaatns a •oenorali~ed k~ybo&rd~ vbt~tb1 tor ~ 
acoua tic groupiog or re la t.iccobip o! ao\lllda , the a pa tia.l 
rtlat1ocab1p b-et-wten the ke:Jt to ·be d. epr.a ae 4 re:aln..e euetl7 
conat~t, reg&rdleaa ot tranapo11t1on. 
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• ultlple 41T111ona baaed on t1ftbl &D4 thirde. Ble iuterettl 

COTtre4 tbt whol, broa4 range, &eouatlcal , bia torlcal , ao4 

..,thropologi cd, or oubJecto :related to tbo aultiplo 

dh1o1oc or tho octan. 

!OiU."iQUST'S G~ TliEQ3I Ol' t'8:l OC'l'A'B 

80ean.quet•a thoor,. begi.D.a rlth •••eral ueetul. 

de!ici tioco wbicb will be cited end tbec o~oor.od through• 

out tbb tuld lu.hatquent cbaptera . 

Rt~ular Sfstecs are such 
can be trranoedo a cont inuous 
!it tho.> 

that all tboir cotea 
aeriea ot equal 

are not Ocl.J rtaulu, 
bu t "'"""""'"• ··- a ce rtain nuaber 
o( ttha. ~or7 t ee 41v1dt a the octave 
l.nto a c artaia nw:~~r or aqu.a.l l.nten-.Ia . 

~ 11 d.tYi&t1on (rom. a perfect concord.. 4 

D8parture i s devia tion ! rom an equal-ttmper~ 
i nterval. UCl ea e tbc e ~ua l-tempera:ent it otber
viee ap6cit1ed , departure 16 ~easured troa tbl iD
tervale ot 12-tont equal tet:lpt ruaeat. 

Interv~ll t&ken upwards are celled f011t1•• • 
taken downwards , cegative. 

Yi!tho are ca lled poe1tive it tbe7 haTe 

'Nothing io ae14 , under regular a,s teae , abou t tbt 
ceceaa1t7 ot tto !i!tha aeet1Dg. Both PYtbaeortLD intona
t ion a.::.d. mea.ntoct tu..c.i.n.g &.re r!oular 578t·t:.a b7 Boea.nquet'• 
det1Dit1on. Jqual-~ecpered a7atema are not ocl7 r egular , 
but C7Cl1cal •• vell. 

•Perfect eoccord ceaQing a coDcord baaed oa a .-.11-
nuaMr ratio. 
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Svste ma ar. aLid to b• poa1t1Ye or n.ga t1Ye 
aeeor41~ aa their !i!tba are pos1t1•• or ~oa~1Ye.6 

3egular C7Cl1eal 171t•~• are laid to be ot the 
rtb oN!er , poa1t1Yt or Dtgat1ve , vh t _ll tve l va ot the 
i~;ro~ate li!tha ot tbt syat•= exee~7or tall abort 
o! tht octave b7 £ ~ ot tbt 171tea. 
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tho abon Uat ot 4o!l.D1 ttone giYU Boa*"'!uet a 7&1"<1-

atic:k, 12-tOnt a qua.l t e::peruent. whicb u.7 iAt'luence hie 

Ju4s-•~t, but which 4oe a not cooet1tute a co&aitaeAt to t hat 

t!! ect . St now p=oceeda t o tor=ulate theoreal perta~ t o 

t he c.atu:e ot rtgulu ayateaa.8 

!b. I. 
lt:r.!tOCtl &lld 
exact oc tava, 

In ~ regular a7stea, !ivo ?-!i ! Cha 
ltYtn 5-ti!tha ••attonoa m&kt up &D 

;Note that departure ratMr tban error ie t.he baaia 
tor cl~s~!icatioo ot tbe !ittbJ. roil 1a • ao&t 1aport&Dt 
aap•c t o! SOs&nquet •a t~or7, &a it eatabl1ehel 12-tooe 
te~~era.ent &I tbe nor~ !or co~parisoo. The »•rteot tittb 
A••, o t courte, a poeit1ve departure. 

6:-b .t s e atabliataa 12-tone t:e::porament •• the .. an 
be cvee~ •positive" ~ "negativew eystema . 

?ne eon:: ~~tpt of an order, r, :.a7 re~uire explanatot7 
1llu atra tt o~ . Hoto ctat .-unrr or a ., . t.~ 11 ltD aaalle • t 
1nt.trYal. L!t u.s take 19-t~te~:J)&ra.:.ent a a a.n • x.a.::pl• • 
.u •;: ~ r-ox..!.=a:t !'l!th L: 1'?-tone te:pera..c.ont 11 11 uci t.a or 
•~• •ys:o~. Tvelve aueh !i(ths tot•~ (12 x 11 • ) 1'2 UAito. 
Sever. oc t aves ·~ual (19 x ? •) 1}~ ~ta. T~retore, 1n 
19 -tone ttzperuont, •twelve of the ap~roU.Ute t11'th.a ot 
~ 17stea ••• r.tl ahort ot the octave~ b7 l unit ot the 
•11te:. I.n 19-t one te&pe.ra.:aen t 9 £ • -1. 

8 22· ill• • P• 61. 
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!'bt Or·ea I A.l l t r ta thac tor UJ.7 re s.ala.r 17a t .ta t h t pr•c tlct 

ot deterasc'ng two k1Dda ot se:it o~•• !roc ~~~er1apoae4 

t1!tha h nl1d. 't'hl.a thoorea 1a oaa11J' pron d9 1>7 the 

1dont 1 t7 1 s 5 • 5 s 1. 

Tb. !I. l.D. &rJ.:f regula.r 81'8tem tb.e cUtte re n.et 
bet ·ve en the 7 - !iftha aecitoue IUld the 5-tit'tba leal
t one 11 the 4t parture ot 12 ti~th., baYing res&rd to 
a1gn. 

Tbia 1a atlt-eYident, a.M la ba at4 oo the eiaple 

~r1thaet1ca l tac t that 5 t1ttha pl ua 7 t1ttha oqua1a 12 

!itt~ &Dc:l tbe uawapt1on tb.at tbe ditterccce 1c tbe aui

tonea vil l be cre at ed b7 the departure in the ti!tha ainct 

vbere t!M' re ll: tio departure in ~ ! i ttha ( i n 12-tou 

t eop. r&:4ct ) t ha two ki~a ot ••~toea are identical. 

'tlM oart CiTe tbeore» c:ooc ern Boea.uqutt • a tbeoq 

ot ~· and ar. prtatat td here vittout icd1Y1dual co ... ct&r,J. 

The concept ot £ Curtbe r relatea • ul tipl t 41v1aton to 12· 

t one te•pt ra»tnt, a1nc:t t or each Ta.lue or r tbert 11 a ll t l14· 

leso aer1ta oC regular C:1Clieal syatema , aeparatt4 Ire• one 

$ OOther b7 tbt •ddition or deletion ot 12 t onea to tbe 

9 In 12- tone tt=pera:ent 1 12 s e=itonet t qu&la &ll 
o c:ta Ye. ln &nJ o tht r sys~em ~e ~~~itonea are eltt r e4 
according t o a aul t 1,l t o! th~ 4e?&rt ure o t the !t!th. Aa 
the a ize c r tbe ! i:th 1s eons:~t. ~o dt~rturtl ot ltYtD 
5-! l ! cb e ea1t4~•• &n4 ot f ive ? -!! r th ae:1tonea will t ech 
e:;,ua l 35 ti.:ea t~e 4• partu_-e o r a sicol e t t ftb. SUt be c.a.u.ae 
t~e 5-flftb • • :1to:e 1 • ~ecreaa•~ a s tbe ti ! t b la tucrea.aed , 
~-ile ~he ?-!1!~ ae:ito~e l s t~~reased vitb t~e !1Ith, the 
t"'o ' 5-ftl t tl c1epe.rt".u"tl vi l l ca.c.cel cut. ooe -o..not her, l tarto.a 
onl7 tbt 12 e~ual-texpere4 ••~tones ~ich continue to aake 
an oetaye . · 
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oet&Ye.10 The te~peramt cta vbicb ha~• been cona14t r t4 1D 

the prectd14g chapter wou ld all be coca1dere4 b7 Boaanqutt 

to have ~ equal to o . ttaper~nta of a g1Ttu or4er o t I 

CaD d.it!or trc• o"" o.nothtr quito oxtoua1nl1 a1thoueh tbt7 

vill posee11 aome C02AOD char~cter~aticl aa oppoatd to 12-

ton.. t e:peruent. \iithi.A a giTe.n o~tr of !• the a or. tonea 

ther-e =IQ" be to the oct••• • the greater ia the iD.!luecee of 

12-tont teaper.ament on the interv&la or tba &eriea (12-tone 

t ·t&peru.ent ia the 11:.1ti.AS cast of ~ order ot £ vher-e ! 

• pproach.o a eo ) • 

Tb . III . In • regular eycl1cal system ot 
order pluu or o.!::n:.s r, th.t 41f!'et"tDCt be tween t bt 
? -fifths ae=.itooe a.n..i the 5 -!i! tha aemitone 11 plu 
or cittua ! units ot the 171te~. 

Tb. IV. In ""7 regular C7Cl1cal •1•t••• 1t 
t~ octavo be divided int4 n egu&l interval• , and r 
be the ordor of the •1ate~ ,-tbe dep¥rture ot etch 
!i!th ot tho sys te~ 11 r/n ••~itonea ot 12-tona 
te=.pera.=eot. 

~. v. I! iD a •1••e~ o t tbo rth order tba 
octave be d.iTid~d i.Dto n equ.al i..Dtervils, r • ?c 11 
a :ultiplt ot 12, ~ r-. Zn ia the nu=btr ot UAita 

12 
1n tha !11th ot tbo •1•t••· 

n. Vl . It a 171 te:~ divide tb t oc t ave 1nto 
D eQU&l inta:vals, Lbe tOtal dep~rtur• O! all thl 
!i fi!"tb& O! the sy.stta t qu.i.lS r 5t::litOCel O! l2-tona 
ft=pera=tDt, v here £ 11 tbe oraar Of the 171tta. 

Tb . VII. If o bt t.be llWIIb tr ot d.iviliona in 
the octave ic a systim ot the rtb order, t btil A • ? r 
will be 41v1alblt b1 12, ~ n-. ?r will be tba 

12 
ouaber or unite 1D tht 7-ti!t~ atait oot. 

lO,Jlltn r • -1, tor ex~ple, we b aTt tb.e tnd.leea eeriel t 
z- . 19-, ~1-. •3-, 55-. &?-. ?9-. •••· 
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Ea'fin.g explored. the propertlea ot t he !1!"~ . oct-an., 

&D1 ae~tooea, ot the a1steia or tlle T&ri oua orden , Boeu.~uet 

proc:etd.l to tb.eoreu r elating to other iDterT&l.l. 

Th. VIII. Nega.t1Ye 17 a·teo.s ton their •aJar 
t birdo by tour !ittt.s up . Corollary: Tba dtp&rtlln 
ot a th1r4 ot a negative C1 Cl 1cal 811tta o ot order 
-£ 11 -4r. -

7 

B&rbou.r l.Jlo1at o11 tba t tb.io t onllla 1o not n l 14 

-where !! 11 greater th~ 12. ~t k.rbour 1a corNet . all 

negati ve ayetema including auch ettraetive an4 popular onea 

aa 19- aM 31- tone telnpera.:ent:~ =uat be tl1m1nattd on ~~ apo~. 

Si:ace tb.t t bird.t ot 12-tone t e&pe:utnt are ,prod.u.cK 1o tb.1a 

:u.noer a.DI1 are aubatant1all7 larger than S:•, the oe gat1Ye 

111t e=• vh1cb ha .. been eer1oual7 propoaed. uclailiD&l7 

impro•• t ho qua lity ot tba thirda. 

Tb. IX. Positive s1ste:A ! ora 
portoct tbirdo b;r tight !ittb.o dow . 
d.e;arture ot auob third 1a -8r. 

""A 

approxia&ttl;r 
CorollU7: t ba 

Tbt e.pp l1ce.t1oo ot thi s t :heorea, which u kea u.ae ot 

tbe echilat tic relationship, baa • ve&kn•••· S1Dce t he 

third 11 produce d b~ eight !1!tb~, relat1•t l7 ali&bt d tY1a

t1on• 1.D tbe tilth are aasnttled 8 tla e1 1D their ettec.t OD 

t he thirda. 29-toue t~:perament &!to~• a u.etul 1lluatrat1on, 

beiug a poe1t1Yt 171te~ ot tbe order r • 1. 1D t hi a :.~ra-



1?5 

~•nt, tbe error or t~ ti!tb ia oA11 1~ centa. The error 

ot the third, however, cona1ata or the achi&&& plu. eight 

tiaea the er~or ot the tilth , a total or 14 centa, enough 

to render 29-toce teaperagent U6tleaa &a a 171t .. with 

t1tth aD4 th1r4 . 

'!b. x. l!el=hol t:t' Tbeor·eJt:. The third thua 
tor:ed with pertect !1!tba hae an error ne~rl1 equal 
in amount to the error or the equ&l-te2per•d 5th. 

Thie · theorem involve• onl~ approximation and ther efore 

c.am;ot be preTed.. 11:1 tvo ratio• vbic:b are aesU-tQU.e.ted. 

arise fro• di fferent eerie&, t be oae involving onl7 3 aod 2 . 

tho otbor involving 5 as voll , &D4 tho1r near-1dont1t7 1o 

tort\11 tiOIIIo 

Tb. ll . lD positive •T•t•~• an appro~ate 
ba.r:.oo.ie seventh ca.c be obtained b7 fourteen ti!tha 
dow . 

Th . Xli. In nesative ·~•to~• an approXiaa t e 
hli.~on1c et'ftntb. ca.o. be ob t&1n•c1 l)1 t ell titths up. 

oWing to t~ number of !ittha involved in eecb seventh, 

s:.a.ll va.rlatio:. in t.be fi!tho c&D effect hug• displacea.enta 

in the sevenths. Applied to 31- and 41-tone tezpe~a:.ota, 

thocre:a XII &&d II, respective 11. prod~ce exc ellent resulta. 

36-tone tecper~ent, wherein r • 0, poiaessea an e~ctllent 

h&raoQic aeventh which cannot be obtained by &a7 co=b1oat1on. 

ot tit t.ba at ell. It 11 recalled. !roc the prtvioua chapter 

t~at tbl !ittbJ in 36-tone te~p•r~nt are not C1Cl1c over 

tht whole 171t1a 1 &Dd the t vo aeabera of ~ interTal 7:4 
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belong to dltte~ent e7clea ot ti ft~• 1n ~-toDe teapera.eot 

which 1a, vben all ia a aid, an irr.gula.r s7atea b7 tbe 

G• ceral Tbtor~ or Boaanquet. 

!oaanquet' a claaa1t1cat1on ot regular C7Cl1c&l 111te&a 

accor4ing ~ a •~uo or~· positive or Degat1va 1 a!torda a 

particu.la.rl7 uao.tul. pora.,.ct11'e tor ex.a.:a.ini~:.g the Yar10u& 

poaalble tecpera.oenta. Tbe mioim.al varia t1on !rom 12-tone 

t omperam&ot ia provided b7 t~pertmtntl in vb1cb ~ 11 equal 

to plu1 or a1nun 1. In Yitv of tbt general concern with 

pure t1ttba end thirds in general, and the preservation or 

the acoustic al advantasea ot 12-tont temper~ot in particu

lar, it abould co:e as no lurprl a t that the Yaat maJ or1t7 or 

autbora who beYe reco~nded cultiple d1Y1sion haYe a4.ocate4 

ayate:u in t.ihicb ~ is no s:reattr tban plu.a or ainu• 1. 

fbe order , ~ e qua ls 1 , includes the te:pera:dntl ot 5-. 
l?-, 29- , 41-, 5}- , and 65 t onta per octo•• · In thia order , 

tho !1!tho are always l orger tban ?00 centa, vith ?00 centa 

repree enting the limiti~ c••• •• : approacb•s inf init7. 

Tbe o~ratton or this principle 1a obaerve4 1D the tit~ 

o! the ai x IJSteza l1stt4 abov~whicb are, respect1velJ, 

?20 ceota, ?05e9 cents , ?03.~ ceota, ?02.4 centt, 701. 9 

ce~tt, &n4 ?01. 5 cents. 1be S~tat •4•~tage ot t he 171te .. 

ot tl:.i a order 11 their t ittlul, wiob oro partioulorl7 
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excellent 1D the laat tour ot the cita4 t eaper&:tota . The 

tht.rd.a, how•••r, &_re ottan veat:. Shice tbe tlttha ara 

larger tbaa. lD 12-to.ne tt:apera.:ect, tht t hi r4e t or .. cl b7 

4 t1ttha art ••to larger tb&n the large tbjrda ot pre atDt 

use, eJl4 art con.equ.ntl7 1apract1cablt. Pollovlng t.ht pro

cedure Bosaoquet recoomeoda (in Tb. II.), tbe thirds tormod 

by 8 tittbl vary considerably trom oystec to oystt•. In 5-
and 17-tont te:peramenta t he ~ajor third 11 , to all 1nttnta 

an~ pur;ose1 , a non-exi atent int e rval. lo 29-tone tampera

.=.ent it ia atill 14 cents too ·call, an error proepttns eYen 

Sovarro , ~o e xper1:ent ed vith the te~per~nt at l ength , 

to discard lt,12 

In 41- &D4 5}-tooe tupe~=ts, tba third aatea rapid 

t.cpro•e~nt, bti.n& 6 cents too a=all in the to~•r, &114 

alightl 7 aort tb&A 1 cent t oo a.=.-1 1 1D U1e latter. tJbe.D. the 

te~:~pera.:.eot ia lncreaaec1 to 65- per octave, tbt tb1r4 be

C0£41 ~•rl7 tv~ ctcta too large . Several tbeortata , aaong 

the.a .lritl and 'Jdracb.::idt , but ea.rlier SOaa.cqutt,1' hoYt 

noted tbe oppoa1 te doviatlono ot tbe tb!rdo in 5}- and 65-

tone t t =ptra:ectl . Since both have excelltot !1ttb•, t be 

te~pera&eAt 1DY01Y1ng tbeir aua of tonee, 118-, •utt be 

nearly perfect fro: Ule •,tandpo!nt ot tittbo Lad tbl..rdo. 

l2 NOY&.rro , .22.• c 1 t. 1 pp • 162 ...... 
1

3aoaaoquet :ent!o:. ehe per!or:&b111t1 ot 118-tone 
tt~?tr&:e~t (co~ quit• all o! t~e t cces) oo ble b~r=onlua 1D 
Ma •.:ticle, Te::pe ra.::..c:. , or :.be OiT!Sion or the Oe taYe, t ·roa 
tl::,e· Proc·et41.Afia o! the- Musical. .A.s&oc1et1on ot London, 18?4-5• 
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All ot the temperaaenta or the order £ • 1, betv••D 

~·~d 5'-to!l.ea per oet&1't , he•• 'been u ae4 or baTe bttll 

:-.::=ca ecded. 5- tone t ·tc;>erueot is the approz::S.aate tu.:ll1J:ac 

o r tbe Incloceait.D aalec.dro aeale. 1?- t ooe t taperaaeot baa 

g~erated. i.ntereat !ro2 t i u to time, am 11 otten contidere-4 

ttr: D e tbe properly constructed u-a'bia.n acale . 14 There haTI 

ttt~ at leaat tliO 20th e e.ntur)" &dToeates ot 1?-ton.e t .. pera

a cn:::t , Ed.&ocd. Kalherbe &ad n&d.i:aJr lca;:et,.-u. Y.:al.herbe• e 

vb~a are publ1ahed,15 and he ia aeen to be interested 1A a 

1';·-ton.e ays tem !or "third-tonea • Wieh he coro.sid e ra to haTe 

c ::r- va l id.i-ey bere tha.n in &D 18- or '6-too.e 17stea. Be a&7 

a ::z: •••n belon.s properlJ' witb. the &4Yoeate a ot 1?- tou 

tt..--;::>erameAt , tor l1e a.a•erta a l ea.c.ia.g tova.rcl tbe PTth~or.a.a. 

i_:r;C)nation ot hia 1?-tona 111tea. 16 Perhapa .bia aoat 

tJr ... reaticg contribution ia hia •ugges t ion Cor the ootatioA 

ot"•1.aultt.Deout tha.rpa , !lata, ard/or oetura.le OD tb.e I UM 

1 ~~ ot t be atatt . This perpltx!Do problea ot eonte%por ar.J 

•~L-c. assravattd b7 multiple 41•1a1o~ . ht aol••• vitb tbe 

(O :I.....O~<Lnc; , aolt-erplo.n&t017 o~l;oola , l? tb ~if tp 

p. :._14 . 
14&t'bou.r to.kea thla vitv in Tuni.op;: ~ t e :cpera.aent, 

15Le Y.on(atrel, 19 Jul7, 1929 , P• ~. 
16

Ib14., P• '30· 
l?~., P• H?· 
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VlacU .. cJ.r l a.rapetf&.Ot a proteaaor ot 1%181AetrU.Ct 

arguta fOr tbe USt OC 17-t OM t •aper&&IU:I.t OC tbt sro\.I..Dd.e 

tbat it 11 a eimpltr txp&.llaion rro2 12-t oot te.•per&atAt 

tl:::u 19- &::l.d tb.at it poase aatl better !Uth.a thu 19 -toa.t 

t eaperuea.t •18 Ba.:rbour iz.ag1.cea that tbt l a r ger-tb&D- ' 

P7thagorun thi .rda arul the aall aellli ton .. aiglit •k• 17- ~~ 
t one tecptr aaeut exc el lent tor aelodic, t bougb not Cor ~ 
~onic, pu.~ooea . 19 

29-tone teQptracent is the tirst ot the au1t1p1o 

divisiona vith bHter t ittho th..., 12-tone teJ:peroMnt . 

NoTarro cre41ts ita tirst &.d.Yoc&c7 to Cb.eYe . Eo•arro 

fre tted a guitar to 29- tone te:perament and conducted a 

serieo ot experimenta but diocar4t¢ 1,, .a be4 Ton Jank6 

~4 ot htra. becau.t ot i t a weak ~bir4• . 

Von Jank6, tamous primar1l7 !or hia attempt to 

populari t t • keyboard baaed. on Boea.tlquet • a •ult1ple-cU.ta1o2 

ke7bo&rd. tor general uae in tbt 1.2-to·n.e 17ate2, wrote ou 

.rticlt oo aultiplt 4tv1aion20 in. which 41-t one teaper..ene 

1• a1ngle4 out for lavorable attention. A nuaber ot .. Jor 

tbeoriata. 1D~lud1Ds lokker. baYt g1••~ • 1-tone tespe r&&ent 

re apeetful atteatioo • • vet l. Li ke 17- ~c4 29-tone tempera-

18l.Atter !rom v. X.ar&.Pte,"ac to J . TaaSer • .lug. 22, 
19}5, unpubl . 

19 Qi• ~·• P• 114. 

-

20•Uber Qehr alo &voltstui1 ge gle1chschvebea4e Te•per
aturea.. • S.!. tr! ;se ~ i..lcuatik ~ .r.u.si~iaaen.scb.a.tt , 1901, 
P• 6 . 



180 

aeuta, it cout&.i.n.a a ~Jor th.lrd. w"!Uch 11 too a~;all , but the 

error ia, in •l•toue te:perazent, reduced to aix centa. 

S.aidea auperb !1ttha (leas tb&n bal! a cent t oo l&r&e ) , 41-

t ,ont tt•P*r&&ent CODtaina a nature.l ltventh wbicb 11 1tae 

tba.n 3 centa too ec.all, e.n exeell eot 9tb ,pa.rt1a1, ot courat, 

&Dd AD 11th partial wbicb ia about •• 1a.xact •• tbe aaJor 

thlrda. It ia tbe t1rat ot the tqual-tt~Pit'td 171teaa vbert 

tba arroro or o.11 partialo tbrougb 11 are aurflchntlJ' """11 

to r ender tht ayatem dJacuteable aa a realiza tion ot all ot 

these partiala. Prot. Viggo Brun ahova, b7 a proceea ot 

elgor1t~a.21 bov 41-tone tempera=ent belong• properlJ t o tht 

sa~he.atic al aerie• or tet:pera.:ents vbicb repr-ettat opt1.aa1l7 

tba parUala thro"6b 11. 

Pokker contiders 41-tone te=per~ent quite l t r.loutl7 

08 & runetiOA or tht part1a1a }, 5 , and ?, vitbout 1Dc1u41ng 

11. He goea to con&iderable effort to 1lluetrate th1 e 

e78tem vith ~ diagr~ ot the three-d1:ena1onal ~ct-lattice 

ae he conce1••• 1t . 22 He also chart• tbe de•tat1ona ot the 

various 1ntervola based on s~ll-number ratio• in 41-tone 

te:,perneot, aea sure4 1.D. teaa o.t unit a ot the 17ate•. 

E:u.c.ple 26 • u. •~c erpt tree Fotker • a eba.rt , abo we the aiz.e 

ot eaea o! the intervale inv~lving nu=berl 11 and •=~ller 

21uopubl1tbed letter to tbe author, but note hie 
pu~11eatloa. in ~~~1losra~. 

22RekenkuDd1se &espie~el!cs der Y.utitk, ae ctioD 
begi~ng p. lo}. s·-!Iar c~axts t~ ta~• oook oo 5}
&Dd '1-tooe ttcp•ra=.ot• a:• repr oduced, below. 
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&.:l4 the errora ot tbtir epproxi.cattoc.a U 41-ton. ttApera

..,.,t. 1.000 OQUUI 1/41. 

2 ~ • 5 6 ? 8 9 10 11 

0 2~.98 

.02 0 17.02 }0.22 

-.02 0 1}, 20 }-},10 

.22 - . 20 0 10 .78 19.90 2? .80 ~.?? 

. 22 0 9.12 }5.85 

- . 10 .10 -.12 0 ? .90 14,8? 21.10 2&.?4 

. 20 .10 0 &. 9? 18.84 

. 2} .1} .0) 0 &.2} 11.8? 

-.10 - . 2} 0 5. &4 

.15 . 26 .16 .1) ,)6 0 

7okktr•a final conclusion on 41-tone te=~rament 11 

t hat it o!Ctra no acousti cal Uprovecent oYer ~l-tone 

temperament to just1!7 the eo~plieations 1o•olved 1n ueing 

10 additional t ones. Be bases this conclue1on on tbe 

!i~ea ot Ligtenberg , vho used the aum ot tbe aquaree ot 

the dev1at1ona or tilth, third end seventh in arr1v1Ag at 

hie reeoueDdat1ona. 
I 

That 41-tont te2per~e~t otter• ~o general improYe • 

=~t over ~1-tone te=per&Etnt ie eaaect iall7 true, eince 

the 6-cent 4.1acrep&.a.C7 of tbt t birda ill "·1-toat t eaptr&&ent 
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replace• the 6-cent discrepenc7 o! the !itt~ 1D 31- toAt 

ta2pera:ent. Neverthelese , to theorieta such aa Yon J•nk6, 

who poatulate a near-pe~tect tilth at tbe ~qua ~tor 

a te~per~nt, 41-tone ta=perament does represent a diatinct 

gain oYer 31-. 

'Jith 5'-cone temp•ra=eo.t we arriYe a t vbat aJJq 

t beoriate including Bosaoquet h a•e regarded •• alaoot tbo 

utopi&n condition tor :uaic . Ddaco~er.r ot ~'-tone teap4ra

~•nt 11 generelly credited to Merc&tor, the scientist t&&oua 

tor tbe cep proJection 1.D vb.icb & at 11 alwtJ& F.& at , u.d 

Weat il 

eh.e ot 

l.'eat, althoueh GroonliiJld ~ecomea mOZJ1 ti.Jilu the 

!uatruia. (f) 
Taaaer, ho"•evar, citea tbe Cbineae King Pane u the 

41eeo•oro r or tbe 5)-tono oyatea.2) It io unlikely that 

tither King Pang or r.ercat or thought ot hia diacovariet 1D 

practical =uaical teres. The~ a r e both r e sponsible tor the 

4iecovtr7 ot tbo re:arkablt ne&r-co1cc1denca between 53 

t1!tbs ADd ~l octavea. Tbo actual r•t1o tor the 1Dter.a l 

aeparatin& tbo t~o i a )5),284 orr 

Parteb a44o : 
•no 

(/) / J11 J..J 4 1~" ~,-? ,_,.,.*.,... A;uJt _./,.,.,/t-/,...14.._.;.~ 
~n""" c;..,,.,t,,,/f,;,-4/,,_.,., l..,;,...c."*' -1~-..,J//,-,.,_._4 
r.k eM' I~ . 
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lD ~cent 1•&ra, Esther Tipple hat a tteapte4 to 

reTiTt 1Dttreat 1.D 5,_tont te::;:.era.:tut vith a cua:btr of 

table•• ebArte, a al14e-rule 1 ~ an inat~tct. rht caae 

or ~trcator 11 agtJ..n uaoe1at.e4 vith tbt Yt.nturt • aa e h t 

haa e acab l 1abt4 tbe Mtrc•tor 7oUD4a t1on in C.ora1a, UDder 

vbo &t au•picta btr v ork h.a.a bee.n clone. 24 .U tbouah eht hu 

11J66tltt4 t calta Yith •a.rloua nuabera ot tone a troa v1 thiA 

the ~atea ot 53-t one te~pera=~ot, no known co=poe1t1ona 

have c.o::.e trom. the Y.ercator !ol.Uld.atlon. 11111 11.pplt '• 19-

t one scale !rom vi thin 5~-tone te:;>or~nt 1o noted. l>llov 

ill o±apter 12. !? 7.11 

Since the tl~e ot its ;ention by ~ereator , 53-tone 

te:pera:ent h&a be~ eo~s14ered b7 c.~ theoriata , usuall7 

t•Yorab~. AI'iol ~lll<ln 1t 1.r:l hia acriu or •good" 

171teu , co:U.r:tg atttr }4-to~e te:.peruent. Wdracha14 t 

eone.14t rs 5~-tont ce;perace.r:1t a.::.or.g the ti.Dtat ot the 

rationa l t one 871 te:s, devotiao considerable apace ot ita 

anal111a. 25 ~11o had. eorlier called. 53-tona temparaaent 

~ns the threo boat26 (toge ther vith 1 2- And 31-. 1okker 

v aa t o teloct t b.t aa.mo three tecper&l:Mnta) . In 1912, the 

ad•ocacy ot 53-tone to:poraaellt appea.ra ln ita • oat 

2• t 1pple , Husie 
••• b1bl io0raph:.~ 
gi•en aa Black '& Blu.!C 

to s ari t~e Spiral and other wrU • 
aaa re&& of the fl•rcator 70~&t10D 11 
Road, Ro~e • Georgia. 

251. 'C.raehmid.t , R!!. r atio.cellen ~ODazat.e~e ••• .22• ill•• 
p. 550 tt. 

26.lp;>on41x to Beaho1t~, ~· ill• , P• ~}5. 
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&U$pensetul and ~ste~iou. tor:: aa ~o~oua iAterTiev 

srante4 to G. Oer.:!er by a cU aciple o! • rvturiaa• ill Le Gu1ch 

~ Concert , vbo stre•••• that 1D ;}-tone tecper&a&nt Pxx 

(qu•druple oh&rp) • Dbbbb. ~~ 1• true. 

It ia to Bosuq,uet, however, that th e greatest cred.it 

tor tba :ao~ern illtereat 1n ; 3-t-ooe tezpera.s.nt belongs: Be 

pointa out that not onl1 1a tne rirtb exc ellent in 5}-tono 

te&peraaent (i t a d.iccrepane1 1a lel a than . 1 cent) but the 

third ia lese tba.n 2 cents t ·OO ea:.all, an error a:.&ller the.n 

t b.at o! the ti!tb in 12-tone t oe:peruut. '!he single W11.t 

or 53-tone tecpor~ent 1o only ali&btly l a rger than tbo 

&1lltoa.ic c o::.=.a. Soea:quet point• out tha t the I)'Jltonie 

comma oqualo 1/55.8 octaYa.27 Tba d1acropancy between 1/5} 

ud 8l t80 1a al1gb':l1 larger t b.an oo.e ce11t:. The P7th&gorea.n 

tbir4 1o nearly 0.} eonto rltt , an4 tbe error or tho ~uo t 

••Jor t b 1r4 11 tbe aua ot t he two tisur.• • 1 . • ceota • 

.801LD(lUtt a;.te::z~pte4 to lll!ait praet1c&l realit7 out 

or 53·- toce te:per a:e.nt v1 t b a.n 1Mtru&ent which &IJ well 

prov e t o be tbt direct ance1tor ot &Q1 ault1pla d1Y1a1on 

iAat~~tDt in ge:er&l ua e 1D the tuture.28 that the 5,- ., 
t ooe eyatem ia cloi:tl7 l i nked b:r Bo ea.o..quet to t b.t • • r1oua 

&ul t1pla j ust 17 Sta:1 b a aed. on perfect !itt:t..a 1a trtda11t 

27&le:a nt&r7 Treat1oo ••• 22• ~·• P• 1}. 

28 &ota.tlQ\:et' a general i zed keyboard ia es:plo7ed with 
alight ~od i!1ca:1oos b7 Pokker ror hi e }1-tcne organ vhicb 
haa Cad con&1d t ~able iD! lutnce Ln recent years. 4 diagraa 
or tbe gace:&.U•ed koyboa.r.lo 1o inc luded in <ha appandi>: or 
t hia •W41• 

• 

\ 

¥ 
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not onl7 !ron bie ovn text but also troa the ·~~oap~~ 

a4vert1eement ot the Q&nu!acturer o! hi& 1netrument. ~he 

bUJer who wisbee a.n orga.n wit!: aultiple d1Ti:e1on but cannot 

~!ord. the 5; tonea or 84 ke7s dorw>ded b7 BoaanqWi t ~ 

bU7 an organ with 24 , ;6, or 48 ko.rs t o tho octaYo. ~ho 

dlscrep.ncy between the t ones ot the 11steca wi th 24, ~. 

and 48 per!oct !ittha on the one baed and 53-tone tupera

ment on the other is all but negligible. 5;-tone toapera

~=t provides &A approxi~atioc that vill be in error b7 

about l cent tor eve1.7 12 t1!th.8 traversed in the PTtba'gorea.o. 

eya teme. The diacrep.nc1 te larger, or couree, it th• 

ti!tba of tbo jUit 81StiD • r e te:pered bJ 1/8 ot I I Chi&a& 

to produce j uo t tbirda. It probably =a¥ be eur~1sed that 

the orgo~ in Mr. JeDClagl' edvort1aecent were deelgoed 

vltb perfect, r •tber tbaa oeta-echi•=•t1ee11¥ alte re4 tlitha 

ln al.od. 

Th o trodi tional dhton1c ocalo co.o be ph.rod 1J> two 

dit!erent vaya in 5~-tone t e=pera&ent, •• Stei~er baa 

pointed out. 29 V1tb Pythagorean intonat io n, tbe wbole-tooee 

are produced by lnhrYall o! 9/53 ond the ouJ.toau b7 11>

tervalo or 4/5; . 'Ih• diacrep&llc;r 11 neglig ible . A nro1oa 

of juat intonation vith an av~rase deTiat l oa o! l••• thaD a 

cent 1a ol>tai.oal>lo vith 9/53 tor cbe li4Jor totle, 8/5; !or 

the aicor tODe, and 5/5} for the diatonic temitone . Por 

• ij\ 
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:uaic:al r-equirexuata c:losel7 relate4 t o tb.e ~uaton ic: ac&le
9 

5}-toce t ·eaper&;e..a.t ia little abort ot perfect. It .. .,. . 

bowe•er, be auc:b too co=plex tor ao simple a uaa. 

A=ono the theoriats vrici:::.o o.a. 5}-totae temperaaent
9 

Veale¥ Woolbouaa , 1D l 83S, ao:a 40 1•~• ba tora Boeanquat. 

co~plaina about tbe inaccurac1 or t he t hirds. woolhouaa . 

the initial proponen t ot 19-tone temper~ont, woul4 h&rdl7 

•••• t o be c:ba aan to be disturbed b7 e.a t rror ot onl.7 l)i 

centa. He doe• not atata the ai:e ot thl third• or their 

error an4 it 1a pota1ble t hat be ca lculat ed thea Lncorra ct l 7 . 

Partch, boveTer , obj ects a trongl7, ted vitb eou.ider

&ble Juat1t1cat1oo , to tbe re~rea~ntatlou. ot tbe ?tb &ad 

lltb partlale lo 5}-tone te;per&£e.a.t. ~. torcer 1a aLaoat 

5 e.eat t t oo ah.a..rp , a::d the latter clo•e to 1 ceota coo tlat
9 

the disc:r•panCiaa bet as quite &ub acantial 1A Tiaw ot tba 

tineneaa ot the t ·t.m;.eruent. 

The 5-ctnt •rror in t he ?~h partial not withtt&ndi ng, 

?o kker accepta th.ls interval as an essenc-tal te•t'\U"e ot 5}

tcne t~:per~nt, building B three-di:ensional tooe-lattice 

es ie his cuetom vith othe r multiple teQper&eente. Hia 

diagraa ie reproduc ed several pag~s hence 1n ~ple 28 • 
• Nei ther Pokier, Ottingen nor ~drsch=idt • &l l ot Who• 

otte r 1pec1rtc •Ju.t• 1Jltonatiooa: !or .53 coaea ,peer oct•••, 

pre a•oc &Q3 co:p&riaon betveen ~e1r propoaed •7• t eaa &D4 

5'-tooe t Q\1&1. ca:.,era.:eoc. !:x.a.:ple 2? ab.ow• ~ a pproxiaata 

tu.n.i.a.ga, ill cute, ot tbe 53-tona •c&.lea ot ttaeae three • • 
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deduced troa their 4iagra:s, ~ eo:pares the: to P)tbagore&A 

&::~ t qu&l-tt:pered 53-tone apteu. The inttna.la are ••

lured troa tt. Cl.lddlt-z.ost tone 1n each 41agraa &Ad. the cUa.

crepanc1ea like wi ae. The • • er-se dtY1et1on abown at tbe 

bott oa in•ol• •• a~l ot tb t i~t•r•~l• •• zeaaured tro• a 

ee.otral tone, t.Dc1 11 not the eaae thins; •• B&rbour•a aeu 

dt~l atioD,vbich ia concerned with tbt CODitrueting inttrTala 

(uni t e ot tho eyotoa), 

lxoap1e 27: Co=parison ot 53-Tone Syotoao 

53-t Ottlng•a ~aehmidt Pokker PTtbagorean te:.pera-
aent 

0 00.00 oo.oo 00.00 oo.oo 00.00 1 22.62 21. 51 1}.8 23. 46 2 -5.28 41.06 43.11 46.92 ~ 67.92 70. 68 70.68 66.77 • 90-57 92.18 84,4 90.2} 5 11}.21 111. 7• 111.74 113.69 6 135. 85 1}}.24 13},24 137.15 7 159.49 162.85 155.1 156.99 8 181. 1} 182. 40 182.40 180.45 9 20}.77 20}.91 203. 91 203.91 10 226.42 22}.46 231.2 227.}7 ll 249.06 244,97 239. 55 250.82 12 2?1. 70 2?4.58 26&. 85 270.68 13 294.}4 294.14 268,4 294.14 14 }16.98 315.&4 315.&4 H7.60 15 3}9. &2 335.20 34 5. 25 33?. 55 }41.06 16 3&2. 26 3&4 . 81 376.70 359.05 360.90 17 384.91 386.31 356.}1 384.56 18 407. 55 407. 82 400,1 407.112 19 4}0,19 427.47 42?.4? 4}1.28 20 452.83 456.99 45?.0 451.13 21 475.4r '78. 50 470.?5 4?0.59 22 • 28 .1 • 98.05 498,05 498,05 23 5.:0. 75 519.56 519.56 521.51 <• 54},40 539.11 541.} 504.97 ~; 566.04 568.72 555.2 5&4 .81 26 588.68 590. 22 582·5 588.27 
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~ple 27 (ContLDuo4) 

~}-t 
ttapera-

Ottingen Wdroohai4t Pol<kor PTth860reaA 
u nt 

27 611.}2 609.?8 61?.~ 611.?3 28 6}}.96 6}1.28 6}1 .28 6}~.19 29 !>:;6.60 660.89 65}. 2 6~~.0} }0 6?9.25 680.44 &?4,65 678.49 31 ?01.89 ?01. 95 ?01.95 601.95 701. 95 32 ?24.5} 721.50 ?29.25 725.41 H ?4?.17 ?4,,01 ?n.6 ?48.8? }4 ?69.81 ?72.53 ?77·53 768.?2 }5 ?92.45 792.18 766.4 ?92. 18 36 815.09 81}.69 81}.69 615.64 
37 8}7.?4 8}5.19 843.}0 (Six tigurea 8}9. 10 

see be1ov) 
}8 860.}8 864.80 854.?5 85?.1 &;B.95 39 88}.02 684.}6 884 . }6 882,41 40 905.66 905.86 895.1 905.8? 41 928.}0 925.42 933.15 929.}:} 42 950.94 955.03 941. 5 949.17 

"' 97}.58 9?6.54 968.8 972.63 
"" 996.23 996.09 996.09 996.09 "5 1018.87 101?. 60 1017. 60 1019.55 06 1041.51 10}7.15 10}9.5 104}.01 47 1064.15 1066.?6 all otbera 105}.2 1064.86 48 10€6.?9 1088 . 26 ·~· ... 1088.26 loe6 . 32 49 1109,43 1107.82 Ottingec.. 1115.6 1109.?8 50 11}2.08 1129. }2 1129. }2 11,,2 .. 51 1154. ?2 1158.94 1H1.2 1153.08 52 11??.36 11?8,49 11?2.? 11?6.54 5} 1200.00 1200.00 1200.00 1200.00 
Averase 4tv1at1on: 2.395 }.044 5·629 0.91 
Average uu.mbtl• ot 

inttrY&la ueec1: 3·5?? 3.462 2.941 1}.5 

rht aiz dt!!trent pitebea tor Pokker'a ~?tb tone •r•a 
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!:xuple 2? re•ea.ls a nuaber ot ehar!.cteristica or 53-

tone te:per~ont vorth nottng. At with 12-tone t e: pe r a

unt it 11 the perfect !U'tb. which i1 the 4oainati.ng iD.ter-

1'&1 .~ Tbt Yt:J exiatence or more than one interpre tation 

or juat intonation abovs that with 53 tonea to the oct&Ya• 

•• with 12, Barbour'• 1tate::.ent 11 appl1cab1es "There 1a 

no 1ueh tbina as Just 1ntonat10Di but, r1ther , ~ 41tter

e~t Juat 1ntonationa; .~1 BarbOur'• atate:ent contiDuea, 

•. • • or tbeae, tbt beat 11 tbn t v h1cb co:tea cloaeat to tbt 

P7thagore&n tuD..i.ng. • 1'b.ia i a even ~ore true or 53-toJM 

te:pt rt.:ent tbe.z~: or 12-, &.S tbl low tisure UDder .lver•s:• 

Leviation above. 

In general, $3-toae te=p•r~ent would •••~ to ~ aa 

good a s:ystec u ::.ost theorists :hAve regarded it . The 

average devia t i ons rano• t roa less than a cent, vben coa 

pced to P7t!ago:ean tuning, to aroWld 2)1 to ~ eenta tor the 

aya t tae using !Utb.s and thirds , to over 5~ ceDta t or 

Pok.ker'a syate• ezp1o1~ t -b.e n.et ura.l lel'"enth 11 vall. B7 

co:par1aon t he ave r&ge deViations tor varioua a7a te~ 1n 12-

to ce tempera:.ot are: ~ol•=J'• juet intonation, 12 ceDta; 

.lrou • 1 aeutcnt t~;ttr-=ent, 13 cea.t1; .P)--tbi,60rte..D tUD.ing , 

}0~1e1 , w~o likes to co~~1Cer each ot the ~good• 
ayatl:ll l •• t"tlated. to t .::.e itu.erv•l vbicb 1a b.eat re,reaent·e4 
b:: it I te:.;:ter&::l~'t t ack::ovle4ges t he bege:o~ or the tl!th 
in 12- t..D4 5}-tooe t ·e=pe:-a.::enta but not, ot cou.rae, 1ft 19-
or ~1-. 
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6 eenta . The extent of iaproTe~nt in 5~-tone teaperaaeot 

11 abou.t proportional t.o tbe l.Dcreue in the nuaber or tonea. 

The i~;r~ement is even better in tbe eaae or the P.Tthagore&D 

eyete2 and in t he ease o! aystess inYol,~ng aeptizal 14ter

• ala. Sept1call1 der1Ted 1nterTala 1A 12-tone t e:pera:ent 

art all but wot~blo. 

Ot tho tou.r ayete:u ah.owu. 1oltker1 a 11 the moat in

teresting. E:u=ple 28 is a dia.gru ot the s.1atez. upon wbich 

tbt t1guree 1.:> J::X&mplt 2? are baae<l. I b&Ye trAOspoae4 tile 

nu.&'bera ehown below b;r adding 10 to each or the: , in order 

to ~•ke the t one abovu b:r f otker a. 43 the generating toea 

ot the ayatem, oince it ic tbo cost c ect ral l1 locat ed of ~· 

tonea in b11 diagro.m. 

E>c=ple 28: Pokl<er• a 53-Tone s,-etoa 
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IA huple 2.?., there !s at.ovn t or eac:h 111tea tbe 

•••r~e nu.'ber o! atepa w!tich z:ust be tUe c to r. aeh • ach 

ae.cber ot tbt •1 atem tro: the central or gtnerat1.rag tone. 

I t CAD be preeumed that ao~e advantage would accrue to 

tboae 171te=a w~ieh re~u1re4 !ewer aeparatt etepa 1n r el at

ing oaa tone to another. It 1a here that l okker•a tri

dimenaioo•l ayat em ehowa to ita gre at aat edv~taga., tor it 

1nvolva a a.n 4veroga o! !ewer tbt.n three eeperatt ettpa t·o 

re&ch • •ch tone tro~ the generating tone even tbougb i t ia 

not precioely st the center, Wb ereaa the b1-d1 mena1oual 

17ete::.e raqu1rt ~:ore tb.IJl 3. I t ia alao htr.t that tbt wt&k

neaa ot tbe uni-di:ecaional ?7tbagorean 111tea ia • oat 

app•~ent, vitb 1}. 5 step• separating tbt ••• rase ctaber 

t ro• the centrAl tone . liuscb.aidt'• 17otn, olightl7 iD-
• t erior to Otttnoan's in iDtonation, ie tt t aore C02P&Ct ot 

tba t wo , &I can be seen by EXa=pl a 2?. 

Pokker •a 17ste~ is suspended beeween 11 ~ d itterent 

r eproseot ationa or the 27th tone or his r.rote~ (the '7th on 

our chart). It 1a a~pto=atic or t be weakneaa or his a7atea 

f ro m t he atan~po1nt ot intonation, that the oix reproaeota

t1••• or thia one tone v4r1 1n pitcb by 26 ~? centa, :ore tbao 

tbe as&llest unit ot 5~-tone te~pera:entl ~ aaalleet in-

ter.6l between cooaecut1ve tone~ 1n 'okker' e 111te: 11 o~ 

o!1ghtl1 lorgor than 8 eeoto, ¥bile tho l~oot 1o obOut }5 

ceota. It &&3 vell b,e juati!iable to conclude tbat a t r1-

4i=eoa1ooal t one-lattice 4oea not work vell tor a 111tta in 
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wtueb. or.e basic intena.l ie Ta"r7 ~ucb bitter r ·epr·e lented. 

than another. Tbe we&k.a.eaaee or Fokktr•a a71te m retlect 

tbe we&knoe sos o! tbe ?tb. partial in 5~-tone te:ptr&meat. 

In conelud.i.ng ou.r eoA&J.derat1oa ot S3-tone tempe ra

ment, it would aee: reasonable to auggeat tbat it 11 a 

t\lperb te=pera::ent tor ti!t~, a good. tec:peru.ent tor ti,ttha 

and third• , and A questionable tempe rament ooce higher prime 

parttal.a •r• brou,sht 1nto cona1derat1on. S3-tone being the 

mos t ~ompl1cato4 tqual te=;er~ent to be cooe1dere4 1n &AT 

detail 1n tbeae pages, tbia would appe ar tbe coat eu1table 

U ere to poiJlt out , tha t no •a.tte r hov mi cute t he aubc11rta1on 

of tbe octave , J U4t intonation alw"a remains a atep ahead 

ot equa.l teopora.=ont. and t bt1 n ever can be brought toge ther. (, 

5~-toae tempera=ent alao demon&tratoa that •• long •• t~re 

are two or core theor1ata conaidering a gi~ea cua1cal 

t;yateQ, there vi.l l a.lva,.e be eo.ntent1on over ttA JG.It ic.-

tODAtiOa. 

'o'F.Z?.E J! ~UALS 2 

Jour 11Ctema in which ! • plut 2 Are ot suttieieot 

valu.e to =-e t'l t aoae attect1oc . Tb.ree Of tlloae ha~• beeo 

propoaed, 22-. 34- 1 aDd 118-tone te~peracent•• ot which the 

l&.t'ter will be eo-u~e:-.d 1n Chapter 6 1A coapt..r1eon w:1 th 

other t~pera:eota LDTolTin& a ~•r7 gre•t nuaber ot toate . 

I.n ed.cU tieD to tbe other te:.pera.stntl ._lre847 De-e4 , 4-6-tone 
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te~per&aent haa acouatteal tea~~• posa1bl7 vortbT or coD

eideratlo.c . Sxa:plt 29 aMwa the •iu ot tl::. t i.ota rva_le &ost 

clou~ a, proxi:ati"<! 3:2, 5 :4, an<! ?:4 in e acb ot tile Uu-ee 

aboYe-naa.d ayate=• , togetber wi th tbe 41serepaneita iDYolY~ 

in tach cu• . 

Eua~lt 29 : 22- ~- aJ>d 46- Tont S7otemo Coaparo<l 

I.nter••l 22-Toce ~-Tone 46-'I'ODO 

PI7'1'H ?09.08 ?05.88 ?04 . ~ 

ERROR 0 1' 1II"''R ?.1} ,.9} 2.39 
'I'RIRD ~81.8 388. 24 391.3 
l:R . .'iOll 0 P T"dl lUl 4 . 4 1.93 5.0 
SEVl;!;'l'B 981.8 952. 9 965.2 
!:!1:.0~ 0 1 Si:VMTJI u.o 15. 9 ,.6 

the se aya tems eo:pare AOt altogether untaYorabl7 with 

those te2pt~a:eota pre vious!~ exeotned. The doublt o~er ia 

re flected tn the h! sb degree ot sharpneea ot the !tttha, 

t s pectall7 ln 22-tooe te=ptramant. 

Slnct t h e erro r• o! th e .th.ird. and !itth ill 22-tone 

tet;:pera.:ent a.re U <U t'ttrent d trerc t l oz:.• , tht error ot the 

~ir.or t U rd la a~u.al to their sum, al:oa t 12 cant•. Tb.ia la 

p~babl7 •~•••t•e, but the 171t eE 1• o tbervtae wtthio tbe 

reeh ot e:oeaidt ratioc , with ita: ! l ewa a~ut co::eAWr&t,t 

with t~ae oC 19-tou. te.~ragent . It 11 poeelblt that the 

pca1t1'1't n.t'thl , Wlt"rled. histor1.call.T , aight be a or. 



bo~ertos~ t b&n tbe aes ati • e ! 1$t bs ot 19-tone temperament , 

v!Uch are also about ? e~ts 1t1 e rror. 1be :a.Jor t h ird 1D. 

22-tone tt"pero.:.eat i s be tter t ba.o. the u jor third. 1n 19-

( b-7 a rather au..U -.....rgi.D), but cbl c.i.nor third i a auch wor•• · 

Seither •tempera.Aeat ott e r a a c l011 J.pproxiaat ion to the 

n. tural ?tb , alt.hoUC)l that ot 22-tone te~pere.m.e.Dt, •rri.D.& 

on t be aa.:.e a.14e or the ••• •nth 1.D 12-toa.e t-e=pera.:.ent: but 

leaa than balt •• aueh, would aound relativel7 pure t o our 

·~~. 22-tone te=~era:.nt poa•• ••• • a !&&111&r landa&rk, 

the tr1 tone or 1~--:o:.a tecpere.:ent. Opel t and lldraeha.id t 

re;ort With ao~ !&~roo thla •7•tec, ., doea Kovarro , vho 

a~ributea ita ~troduetton to tbe Ea•t Indiana. Tbt 22 

s rutia ot todia o su.i~ are co t s • ot rall1 cooa14tre4 to ..... 
r tpre1eot an ·~ual-;~pe:ed 171t ea, bovtver. 

~-tone tc1'4~nt can be co=pa.rod protitel>l.J' vitb 

~ta eeoat1•e e~Ui~le~t, ~1-tone temper~tnt. the !1!tha 

aro alight l7 bet <• ~ And tho ~aJor third• a11&htl 7 lo• • good. 

~ :.i.c.o:- thirds c t ~t:ter Ovi..D.s to U:.e t•c:t t bat both 

!i!;h and third a_-e posi tive in error. Vh4re }4-tont 

t ! :p.e r a.:e.c.t l;a; ve &.kest 1.:1 CO:l:pariaon to }1- ls 1.:1 its repre-

s eot&tion o! the ~--_o~c seventh. It la tor t bie eleceot 

t~&t 31-toot t er::?er&J:_~t :ust b.! p referred to ~ tor 

,oaaL ble gec.ral a.t. 

46-ton. te:per.-ent !=pr ovea the ?th pa~ti&l ot 34-

to:::.e t e:p.ra.aent t.o a po~t Were it :..!gb.t be u.ae tu.l , but 

t t-.e t hird 11 wea.ke.ntd coneiderab.L7 1Jl tht proctll. "rbe 

! 
J 

/} 
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great iaproveoent ot t he !itths .nd tblrda ln ~'-tone 

t e:peraaent (oYer 46-~eehieved at on17 a ltght coat 1D the 

7tha , reD4era the al1gbt17 :o~e eozpltx tea,.r~eot the &ore 

likel7 co be uoetul . 

Theoria t e baYt been rolue~~t to abandoo the practice 

ot build i o5 thir4a by tbe auperpoo1t1oo ot t our titeho. JA 

the maJor th ird lo 12-tone te:pera:ont ie mora t han 13 centa 

t oo lorge, ·~ thoori&ta be•• built cusieel ayatt&4 b1 re

ducing tbt 1 1 ~• or the ·~ual-t~P4rtd tilth. 

10' te.r the &:oat CO:l:O.D. order o! these 171ttm1 it that 

1n which tvt lYt titthl !all sho~ o! seven oct&Ytl b7 one 

unit. 'l'ht Uait ot tbe !itt h in thia order , &I 1.n all 

ordera bititt d. on 12- tone te~epera.:~ct, 11 ?00 centa . Tb.ia 

limit 11 epp roochtd !rom be lov, ao that the tilth 11 &1Y'71 

too amall . Tnia 11 a conganit~ weaknete in tbt nogat1Ye 

ordera 1 one vbicb hoe cau1o~ Drobiaeb to leave tbt m out ot 

hie eerieo ot ideal ttmp~ra:ee;s32 and Jank6 to r eject t bea 

out or b&Dd. ZVtn Bc1anq~e t gi••• the negati ve 171t.=a a 

IUbO:'di.CAt·t rolt . ' ' 

}2Droblocb, 22· £!!. , P• 88. 

~)H11 ba.raoniu: 1a constr .:cte4 pri.aar1l.7 tor pOI1t1Ye 
&J"St e ::2.8 1 altbou,oh it C&D. b e ad.ap:ed t or use vi t llnegatift 
178tt=·· 
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The oeries 1n lfhieh !: • -1 l>tgi"" vith ?-:, 1')-, ~1- , 

43-, and 55-tone te:~r~ents. All five or thea• ay•t• .a 

h.ave pla7ed a role 1D 11 ther =\l.Sical practice or KU.Sieal 

theo~. Tbe ti!tha 1A each ot the tive s,ratems, 1n •scend-

1"11 order ot ~a.re 685.? cants, 694.? cents, 696.8 eenta, 

697. ? eente, ~ 693.2 eoAta. 1'bt g radual tapro•e• .a:t 1D 

tittha co=pent~tes 1D large ~eaaurt tor the a44td eoaplica

tione aa B incroauea, but the icprovemont 11 too gradual to 

Juati!y ~ une~~1~ous preterenct !or tho•e 111teaa 1n tbia 

or4er Were !!. 1• largeat. Tbe JUjor t h.irda 1D t b t order 

approacb a 11::tit ot 400 centa t r o:a btlov, croatlrig the 

deoired }86.} about vhe r o B • }l. Tho ~do tor tbo !iTo 

178te~ l1attd abOve are, 1.n a.seec41c.s; ord e r of ~· 342.9, 

Tbt harmonic seventh , aa tor~ed b7 ttn a actDding 

tttths according to Boi&D.Quet•s theorea (no . n., ••• abo'Yt) 1 

varies tro::> 85?.1~ cento (a or<o tb&n 100 ee.Dta too oull) 1n 

?~to~e te&per~ent, t~ a l1~1t ot 1000 cent~, v1r.7 cuch too 

large. It 11 21 eent e too small in 19-to~t temperament and 

8 cents too large in 4}-t·on& tell.peruent. In 51-toce t egpera

ce:.t, hove•er, the t.&.r:.ocic St'f't.Dth 15 ep;::::ox:i.£ated w1th1D 2 

cents . It is tbe cocbination ot excellent =•jor third• an4 

Dbtural sevenths wbicb baa cade 31-tone te:peraaent a 

Pert1cular ta•orite ot :&Q1 theoriat e. 

T'Ae t1Ye pri.nc1pe.l te:=-peraseota ot the order £. • - 1 

will be taken up ooe b7 o~, vitb }1-tooa te~~rament 
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reserved t or the concl usion ot t h is chapter, and 19-tone 

te~per~nt reaerved t o r a ~or.e detai led tXuiDAtion in aub

lt,uent ehaptera . 

?- tone tt~ra:ent is ot sig~leanee ~r• because or 

practice th&n theor,r . Siames e cusie 1a baaed on the approxi

.. tion ot thia tegper&ment. ie vill be noted au~aequentlz , 

Joee;h !aeat r , one o! the chie r exponent• ot ~ult1ple 

4 1T1a1on, 1111 in the Sia:te t cuaical ayatt:= a direet a.neeator 

or diatonic cuaica.l practic e, f'ro~en f rom further d.e1'tlop.•ent 

b7 tbt arrival ot equal to~ptr~ont. Siamoat au31cal 

pract ice 11 pt.ototoni e, but the closed a.od co~tplete qatea 

ia • ••entlally equal-teapertd bt.>tatonic. 

II , at ?ritz Kuttner bea atated.34 tht tift~ 1D 

Chinese cusic &rt conslatentl7 Ttr7 flat , it 11 ccoct 11'1ble 

tha t aooe kinship =ay exiat between Chi neat mu• 1cal practice 

aod an approximation of 7-to~~o~ I Q\la l te::~pe ruect . Such • 

kin$b1p is : erelf speculative and 1s contradicted b7 othe r 

1.ntonot1onal pre.ct1ces 1.n Cb.1.Deae :::usic; ne•erthelesa . it 

would see= e. better ex;:lanat1on tor. the phenomenon ot the 

flat !i!tba t~ the dodeeapbo~e concept o! the ld or tho 

PTthegorea.n expl&D•tio:o. usu.al}J g1 ve:1 tor the ~ent:-ato.nie 

aca.le. 

?- tone te:cpere.J~~.e.nt i a ot little •a.lue in 'Western 

aua ic tod'7, except: tor expe rimental purpoaea , a1nce it 

v:ul4 repreaent a retrogreaai on t ;r oa curre nt: practice 'botll 
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ill co:oplozit7 -..d. ill oco~t1ca.l relu1ouoh1pa. It 1a ill

tereeti.ng t o b ea.r cUatanic ::elO<Uea pl•J'•d in ?-tone t e.::pera

unt, &Del ver, cU.1!1cult n ot :o coc.elude t :ll;l'bat1call7 that 

tba 41atonic unequal acale 1a &n ae• the tic i mpro•eaent, It 

11 Taaaer•a content1o.a that the aboli tion ot 12-tone equa.l 

temperament in taYor ot a core complex IJ'It ta voul4 proTide 

sort appropriate contoura tor 12-totte a elo41tl much &I 12· 

tone teaperamont providoe a &ore au1toblt •ebiclt tban ?
t one t emperament t or heptatonic calodie a . 

4~-tont tt~;tr&Qent 1& ment ioned in moat etu41ta aa 

tbe IJ'Ittm propote4 b7 Seuveur, It aee&e =ore 11ktl7t bow

ever, that Sauveur used equal t e:peramenta onl7 a a a aeana 

ot s1~pl1!71cg a e&Dtone 571tt:& ror tbeoratlc&l purpoaea &D4 

that ha tDYita&ed no ~us1c using 4} t ouea t o the oct•••· 

Nevertbeltll 1 S&uTeur' s advocacy repre s enta an tndoraeaaot 

ot the aeouat.ieal att ribute& ot 43-toce equal temperaunt 

.since tbe7 a.re no different !rom those ot the 1/5-eoaa.a 

te~perameot 17atez Sauveur w~ aetuall7 recommeoding. It 

11 in t h11 tt:per&J:OD t that the !ittbs ODd tblrda ;r1elcl 

equall3 t o tbe demaa4a ot tbe other , rendering tbe te~pera

cent 1dael tor t boa e who wish to pre8erve the r elat i onehip 

whereb7 the tb1r4 ia produc ed by tour !ittba without t avor

i!lg t ither 1a.ttnal at the e ~ez::.ae ot the other • 

.Utbo~b cited 1A the at,a.J:.da.rd vorks on :au.ltlpla 

dh1a1on , 43-t o.n.e u:.per uect u a &luica.l. re•lt t7 b.•~ 1tt 

to be advocated ~ ~one, unleaa S•uvaur 11 conaidt rtd to 
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baTe advocated it. ~11 mar well be ~cau11 ot tho coa

pro:ises ~ich cbarDeterize tb. •:r•tea. ?be tlne tbir4a and 

sevenths or ~1-to:e te:pe ra:ent Lre g1Ten up. aa well •• ita 

re lative simplicit7, tor .aat 11 1m ro&l itT onl7 a ollgbt 

1;;:.p..""''Ye:ent in tbe !itthl. '!bie haa h&rdl7 aee::ed. worth

while t o moet theorists 1n view o~ tbe almo1t perfect tlttbe 

in 5}-tcne te=;eracent at the expense ot onl7 alight turtber 

compl ication. A 4'-tone ayste::n vi Clout eG,ual te:perament baa 

been adTocate4 and used exte~1•el7 b7 Harr,r Part~b (see 

be low, Chapter ?). 
55-tone te:pera=ent is the complete erateQ, part ot 

vhic h 1a represente4 in Silberm&nn'a 1/6-cosca te:perament, 

:ucb tavored b7 z~ ioAt~eot ~&kera .nd tuners around 

1700 And, eccor<ling to Sauvour, •t_n universal U81 b7 

cuaici&na•~S at tbat tt=e. Accord~g to No••rro , $5-toce 

tt:DptraQnt ae aucb h•• tlocl u od.Yocate i.n &lteve. It a 

f1ftba r.prtaent • Jlisbt i~prove=ent over t beae to •3-tone 

teQpera:eot. provided a t tbb expense ot the tbirda AD4 ot 

vh~ t ~ig~t otill re:ain ot s1:~11c1ty. It aeece tar aore 

use!ul aa tbe baaiD lor • 12-tono ceantone ttmper~ent tb&n 

as a 17ste2 to be uted in ita totaL1t7• Aa a aeantooe 

te:peramect it poseeesea the great advantage o t thirda which 

ar~ Fro4uee~ by !our tittba. ~ a &71~•~ used in lta totalit7 

1t poetes s es no sueh •dvant~ge,ainc~ hov the thirda &a7 bt 

dertve4 in &A equal-te=,tred s1ate~ is purel7 aea4e21e; tb• 
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oD17 ce~notul queation ccneerca their qualit7. The cbiet 

interTala 1c 55-toce te:pera:eot co:pare aoat ~a•orabl7 

v1 tb thoae tn the posi th·e S7at=e: vb.icb ia 1 ta a oat obyioua 

riYal, 53-t one teaper~nt. ?ittha, third•• a..ad. aevectba 

a.re Ill d1at1.nctl~ pu....-.r in tbe latter, render~ tb.e 

acoustical deteDae ot ;5-toce t~perament an extreaelr 

dittieult &&tter. 

IIHE!!E J! E:(UJ..LS -2: 50-TONE TFliPElUI!EET 

Before proceedtns to 31-tone te:Dperuent, I aa coa.

aidering SO-tone te:;er~eot, tbe ocl7 te~ptr&:4nt ot order 

! • · 2 to ha•e be ea 1erioua11 pro~oaed, becauee ita preble .. 

••rr cloae l7 re••~ble tboae ot 55-toe. aod other tirat-order 

cesau ... '1''""' · tor;o<l 1>7 the 5clcll.cg tosothor or the 

n\l:bera 19 And 31, the nuaO.r 50 deaig:catea an equal teepera

~eat poas eaa iAg the bas i c atre~~hs ~d ve akc••••• o t tho•• 

t vo t~peruento vhicb a.re ret to be consid ered, with tb• 

ai gni!icut added vee.k.oes!: ereat~d by tbe i c.creao e\1 co=plexity 

ot t he s1atec . !ta fi!t.bs are el=.os t 6 cente !lat; thia 

repreaent1 a deviation o! over 4 8 percent ot tb.e possible 

error vber-e tbo 1.c.tervals are .so s:.all. The tbirda are oD17 

2 . } e oAta too a:r..&ll, but t!::..is is a gr·eate.r error th&D that 

ot tba thJ.rd.a 1c 53-tone te:perSJ:r:t, a te: p.r&l::eot vboae 

principa l Yirtue 11•• oct in 1ts t hirds but 1~ ita ti!tha . 

50-tooe t eaperaa.ct rep~aenta tt. co:;let1on ot tarlino•a 
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2/?-coa:a te:per~nt &n4 Ro~ert ~tb'a 5/18-coaaa 

te~pera:.ent. Ite ad.vocacy a...s o. $1St~: ot zu.lt1;le 4.1T1a1on 

ia general1.7 a ttribut ed. to £e.n!lino, a COAteafOr&r7 ot 

S.u•eu.r, probab}J' . u erro~oual7 u 1A the case or S&uYe\Lr 

eJld 4j-toco to=~ruent. It 110 probable tbu l!tn!ll..a;!;, like 

Sauveur, ae a.nt bJ.a aystea to be a buil tor UU\I..Naent (50 

!a • coa•enieat number !or that purpoae) an4 the •uper

•tructure Cor a aimple •eanto~ ·•1atem. Robert CRith 

odYocatod it in th1o ~n1 aa lat•r did Voolhouae. 

Like.,_ an~ 55-tone te=~razenta, SO-tone tec pera

=ent •••~•· moa t uaetul tor the •~;le :&deer 1~ whlcb ita 

th1rda a re de ri•ed f' roa i t .e !i!"tl:..l , • Ule!ulceaa wtUcb 1• 

e oaeotlal t o the conatruct1on o~ • auitatle &e~tone t ecpere

~ect us lc.g • •zall number ot t o c.e•• tut o r " a cot.utlca l 

value l o the co=ple te crcllc al &7&te:. It la S3-toae 

tec pe ra.mel:lt, wh i c h tor~ 1 ta thirds and ti!U:.e in.:1 t~ndentl.7 

ot one another , &ad vbicb caneo~ be u•e4 t h erefore a.a tbe 

basis or • twe lve-toce :e&nto~e t~yere:ent, wtich o t berYi&e 

co~ple tel 7 dvart a its n eer rivals i n acoustic al povera. 

I t 11 t.t.e c e ga tive 57&t.e:.a which doail:i.&te t.b.- Ciel4 

ot &q\lal te:pe :-c ent1 betweec. 12' ~c1 41.. 1'"wo 171 t eas wl.tb 

Order £. • -1 lie vi th.i.c thiS L~a, 19- a.:d n -tOAe te~pera

:ents. 1beae t wo spte&a b.i.Ye- l>ell!ll &4Tocat.ed Jcl..ntl,- bc7 
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Xornerup; Iaaeer baa advocated tbe ror•r tor the preaent 

and tht latter tor the tuturt. 1/drach:idt, Opdt an4 &&DJ' 

or the other writer• vho have spoken with great tavor or the 

one b&Yt done ao e~uall7 ot the otber. Otber ~ritera , how

eYer, h&Yt s ade a :ore posltiYe eholee be~een tbe tvo 

srateaa. ~ will be demonstrated , a oat or tbe aeouat1cal 

advant aoea lie vi t b 31-tone tecperaaent, vbilt 19-toa. 

t ·t:peruent posaessee those advG ta.gee wbieb aeel"Ue troa 

graa tor a a p l1c1 t7 . 

Holland and }1-toce te:per~ect have ~1nta1ne4 an 

att1n1ty which a t retches troa tbe tiae ot its discover,r to 

tbl preoent. It waa tbe Dut ch mathe&l t1c1aa , Chris ti~ 

R~oena, wbo demooatrate4 iD 1?'2 tbat }1-tone ~ompcr&&eot 

La • cloaed •1ate: representing the eo~pletloo ot Aron'e 

mo u ton• tempertu:ent. It wea a.noth.er Dutch aciectiat, 

Adrla kD Pokker , ret1re4 proreeaor and eurttor or the Teyler 

tcatltute 10 Eaarle~, vno built there a pi pe organ euned to 

31-toae te:perazo~t vbich bat btCOEt the central point lc a 

re cent surge of i nto re&t in tb~t tuoiDg 17s tea. 

During tbe Rene i saance, .Den lroo•a ~-eo~• teap•~•

=ent vaa in videaprea4 uae , a number or lcatr~anta were 

built ua1ng 31 tonea to the octave. !est tnovo ot the ae 

vas Vi cent ino •a arcbicembalo, wh1oeb. eppes.:a t o bave ba4 a 

compani on 1netruaent, an &rcbiors ano. There is 1om• con

t us1ca o•er Vieentino' a exact iutent10AB ! or the 1nto~t1on 

at hie Ustrw:.ent or !..c..strwants , a contusion wbic.h peralata 

-



in the Ieee or ~rave ~w a~te:~ts to pinpotnt the pltchea 

on the ~uia ot Vicentino'a Olll%2 a.:biiiUOU 1natructloa.a.}6 

It is ta.1rl.7 vell establiahed , howe.,.er, that at l eaat the 

tirat ortera ot ke7a, &JJd possiblJ' the entire l.natrusent, 

were tuned to ~-to~• teopora=eDt, re~dering the arclorgano 

tll.aoet u equal-te:pered inati'UII-e.nt . 

Se"er&l other ~1-tone 1D£t~eota vert built ahortl7 

alter Vlcentino'e . The pattern. ot tlat and sharp tone a on 

these 1D4t~onte vere complex and showed no res&rd tor 

tac111t1 ot codulatlon or tranapos1t1on, a cost UDderatan4-

able cirtWIIIt&.Dce cona14er1n3 'Wbeo they vert bu.ilt . One 

~~t~nt. however, Pablo ColoDDe'a ftS.:buca Lincea,• l a 

aa.id~? to baYa had. the .tirst Pg·e n.era.li:td" ketboA.rd. , wherein 

each order reatcbled the oa. ba~ore i t . Accor41Dg to 

Barbour , ColonDa'a or4era era a eparate4 b7 1/5 ot a ton.e, 

and eacb order cooteJ.oa ? tones to tbt octa••. It vould. 

·~pear tb&t Colonna'• ka7board v a& ocly partl7 geDer&llze4, 

ainct ~1 d1Yided b7 7 doea not l eave ~ interval that would 

bt tbe ba111 tor aQ1 musical a7stem or the Rena1aa~c• or 

earl7 Baroque . 

31-tODI ttaP4raweot &bares vitb other Dtgat1"• 

te~~e~~Dtl tbe qualit~ or bevi ng exceaa1vel7 1mall tittba. 

) 6ror the ~oa t recent and detailed ek&&inatlo.a. ot tbe 
~~no o! Vicentloo•s ins t ru:ents se~ K•~!~, HtQr7 v •• 
"•' !c e::.tt. n o •a J..:-cio:-.:aeo ; ~ J..::~otated ':racelatio.a. , Jo\&.t'nal ot 
P.::-11c . ·oeor)', J.p:1.I i%l'~p. ,.2. 

3?!1 .s&rbour in ~ e..c.d Te:-eeraaeot, P• 119. 



The deficiency is nearl7 5 . 2 cents, repreaenti og 2? p•rceot 

ot the la.roe5t. error possibl•• .l.g·ai::sat tUa detect aua t be 

bala.oca4 a &ajor third ~ a Ik&tural seTent h of exceptional 

qualit7. ThAI tb.i:"<ia are 0.8 cent abarp wb.ilo tbo anontba 

are 1.05 cents too small . ~~eoriste have sener&ll7 written 

ta't'orabl.7 about t~a te:ap•r&&ect, 38 but often w1 th reserva

tions about ita !1!tba .39 So&e wr1tera have !ound a ore 

cauao tor objection 1D tl:e ..Uor tb.ir4s (cajor ail<tba) than 

in tho !ittba. 40 rho d i scropanc1 t or tbio interval ill }1 -

tone ttaP'r~nt ia 6 ceota, t~ auz ot the discrepancies ot 

the tilth aJl4 the &ajor t birc1. \triters w.bo b.aye aoat 

e:pbaticallJ' ez:dorat4 }1-to.:. 1:e:.peruent while r ,ajecting 

19-·, sucb as Fokker, h4ve ten4e·d not to conaider the a iDor 

third aa &D iDttrYal of tbe aue rank ot 1&portuce •• t he 

JUjor tb.ird. 

Vcolhouae • on the otbtr b &Dd , 1.a concerned vi tb the 

~inor t bird , ea vere S:itb and Harr1Gon bt !ore him. Since · 

}8Probabl7 tbe =ost ent~us1aatic atate3ent about 31-
t one te.mpera.:ent was b7 B. s . 1 • .'~:iell, a Copenhagen actu1.r1 
~ho occ-a1o~al l1 wrote orticles on ~ua1c tor Dan 1ah-language 
p:er1od1cals .. i.o:":le:-up quotes ~.-~cell es vr1tin.g or 31-t.one 
tt:~er~ent tbat it 11 ~&L Zleora~o tor :ue1c tbtor1ata.• 
.Kornerup. J.cousti"C Vo.lua t i o.:l. ~ Intervals , p . ?. 

39sovarro, 22· cit., p .. 16;-6, su~sests ~-ton& 
te; per&:t.:l.t ! or tbost t~s ot instru:entG only, where beata , 
sucb as vill he created t:y ou:-o.!- tu.ce t 1tths, are not heard 
too pronouncedl1• 

40Bobt'rt S=itb in the 16tb ctntur,:r and ·.;oolbouaa 111 
tbe 19th •dept this viev. See ~1th, 22· cit., pret&ee, 6nd 
&lao pao• 12li and • oolhoU5e , Cj . cit., p.~, where in apite 
ot ~& rtatrYatione be aa~& o!-;1-iOEe te:peracent: • •• 
a 'ftX7 good scale .. • • h-..s beu :ucb 6pp·roved. or b7 a&D7 
m.u.a1c1a.n.a. • 
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tho rUDOr third 11 ereatod b7 deducting tbe aajor third troa 

tho per!oct !1!th, the error 1.o the :.i.nor t=..ird ot &DJ' given 

e cp.aal-tempered 'Yitea will be • !unction ot the errors ot t bo 

por!oct !ittb and major third. \lbere the error ot ozu ot 

Uteae t wo dete~141ns inter.ala il pooi t i Te am the otbor 

c.sative, ae in '1-tone te:per.:ent, the error tor the ainor 

tb1r4 rill be equal to the aua of the errors t o r tb perfect 

t lttb t.Dd major third. '.bere 1 boweTer, the errore ot both 

ot the 4etend,ll,i.D.a i.ntenal.a ce.rr7 tt. &ace a1p (u 1D. 

19-tone to=pera.:eDt 1 vbe r t botb tbe perfect t1tth &n4 u3or 

third are nes;ative) 1 t!1e error t or the &1nor third vill be 

e .;ua l to the d.it!erence be tveen the errora ct tbo aa.Jor 

tb1_rd and per!eet t1ttb. In 19-tone te:perceot the errora 

tor the u jor t hird me por!eet titth , altbcosh .. eb <;'Ji t1 

substantial, cancel one another alcost co:pletel7 1 leaYing 

t he c.i.Dor t hird ext1'et:el7 close to per!tet1cn. Tbla uear

pe ~teetiOD is of eign1t1e&nee to ~oolbou.e , but 1a ot no 

l t:.port.&.nee t o Pokker , s:iDee the :1nor thi:-4 is to hiD no t & 

generating 1nterT&l. 

It 12- and 5~-tone te~per&&ents are essentiall7 

Pythagorean,, in tbat the7 teetur·e pe.rt.i e"Jla.rl7 aatistecto%7 

tlttbe, 31- tone tt~pe r&&ent is ~ot. rhe aajor third 11 the 

a oat aattataeto17 inttnal, am ot tbe ju.at 1nton.at1on.a 

o!ttrt4 tor 31-tone t]'atema, t hose tha t otter the eloaeat 

approx1ut1on t o }1-to.n.e e~ual t e mpe ra.aut are tbt Olltl 

~bleb uae tbt groattat nuaber ot thir4a ADd the tawtat 



!1!tha. AmoQg the proponents ot 31-to~e t eaperaaeat, a t 

l eaet th.!"ee , VtJ.rac:h:.idt, .Lriel ., and ?okker • ha•e propoeed 

·~ate:• ot Juet 1otocat1on in•ol•ing 31 tooe1 to the oc:t&Ye , 

•• well •• &tthoda tor detinins or 4tr1• 1cg the t e:pe: a:ent. 

~·e.rochaldt one! J.rlel clerho the •7•tu th.rouah thl rclo anc1 

t i ttb.l alo.ae , 'liherea.a 1okker inel\Jd ea aeventha in a three-· 

dtaendoaal tone-lattice . \la.racb&idt a.nd Pokll:tt' both ctet l.Jle 

the te~:~ptre.=ent b7 t'be intervale lltbieh are eede to e Qual 

zero. Por VUrochmidt, uaiog t vo deter~1nac ta, there are tvo 

such 1ntervah . For Pok.ker, usi ;c,g three, ther-e are three • 

.tccord1ng to '.'draebaidt , ono ot t be t vo i.Dten&la 

wbieb ere :.de equal to ~ero to eatabliab 31-tone te:;er~nt 

1o tho •1Dton1c co=a, 81 :80. & t hird. 11 tharob7 u cl o equal 

to !OIU' tittbs :lnus two oetaves. Siace tbio io oleo tNo 

i.n 12-tone a.cd. o:her te.i:ip.eraceots, it doe a oot b7 1tae lt 

de!ine the 111te~ . ~·flrscbidt• a other 1dent1t7 in 31-tone 

te~~erament i a between eight t hixds, aad t vo octavea ~ • 

!itth. The l.atorval which is :ado t hereb7 to becoao uro 

!s }9}216:390625 , Gbout 6 cents in ol&o, 

·."draeb.=.id t malce.s two d.iegraws tor 31- tone te=peruent. 

~he tirtt, •s-~etrieal, requ ires t our di!terent eonatrueting 

i.nterva.la. TheD e are 128:125, the di!!e r enee b-e tween t.hrtt 

thi~a ACd an octave ( t his oceu:a 18 ti~•• 1A the 11atta) ; 

}125:)072, throo tbirclo zinua an octaYo &Del a !l!th (10 

t!Qto ); 16875:16}84 , throe tittha ancl t our tbirdo &lnue thro e 

OC:taYea (2 ti&tl); &c4 the I0=4vhet larger inttr.al 648:625, 



re;reeeoting tour tittha ainua ~our thi~a and an oQtave or 

elae four Qinor thirdl minus an OQteve (1 tiae). 

lo'drschmid~ aclcnovledgos that b7 upootting the 

.,--&etry through the alte=ation or a aicsle toue ( t oAe 

ouo.bor 16 iJl ::U:.ple ~) the !our~h a.>d largut coootl'\lct

i og iDterroJ. is eliJlioated , reDderiJlg t ho oyste:: preouaabl7 

s tronger. Example }0 shove Wdrschmidt 'l original, ayacetri

cal diagram., Yi tb e.n arrov abovi.ng tbe alternate location ot 

tone 16. The to~• are nu=bered in aec endiog scalewiee 

orde r, and. are placed 'b,. litths 6.1:d thJ.rda . 'l'he tour con

atructic.g intervale a.r ·e ahown by the acco:-p~i.ng t1gur••· 

~be alteration abovn by tbe arroY eliA1natea the single 648: 

625 trom the ayGte~ and removeu on. ot the 10 appearance s ot 

tho omal1oot wnit, ~12 5:}072 , rep1ac1og tbeeo vith a nine

teenth 1natance or t~ d1oa1a, 128 t l 25, &ed a third ica t&Dee 

or 168?5tl6}84. 

Bxa:p1e }0: •~achmidt'a }1-Tooo SJatea 

'1 
ll' ll J • " . 
I-'" J: ,. 7 

a.• u , , .. ' ' i S" J 

~ :. :: ~ "!) 
tl'ffll~ 

c!!J -,.,&. 
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iriol , in con~ra1 t t o Wdr&ehm1dt, a&kea ~o uae or tbA 

in torval 16875:16~84 , but rather uae G Vdrechaidt'• three 

other 1Dtervalo as ! ollovo: 128:125 olxteon tl1:eo, 3125:~ 

tveln t11110 s , and 648:625 tbr .. tlaea. Boviaing lo'Grochal.dt 'o 

41e.gra.a tbe o.1A.12ua :1u::aNr ot tiaes nec.ea&&.r7 to prodUC-e 

Ariel ' • ayate= ot interTala , it r•nda • • tollowa in BXaAple 

}l. 

~ork border • add ed by 
J.r 1 e 1 t o \I drs ehA1d. t 'G 

IJGt·e• . 

completely dark 
b7 J.riel Crcm 
syat••• 

• deleted 
'ltOrdch.aid t' 1 

rq ., 
1J It JD 11 ~m 

" l U 7 
n ~~ u 

ll' J 0 I! Sl 
) 

' ' a 
r2 

1111 n ·~ ' I I ,, ' 
'~ !.! 

lln-'•Plt }2 ahovo tbo proptrti .. o! the pr1Dc1pa.l }1-

t one 171tems v hicb haYt b eeo proposed. Ae the aYor~~ 

dt~ietiona o C the three Corego1~6 •7tttal ar~ witbiD 0 . 1 or 
a ce~t o! being td.ntlcal , only one o( tbea WGrachD14t'a 

Ci~st e7atea. 11 inc l uded in Exa:pl e , 2 . Uolag B&rbour ' a 

ay$tea or calcal~ting the ~ean deviatio n or tbe cons~rlAg 

toterYall , hovevor, tho d ifterea.co betvlttl tt.e three utb.od..a 

proposed above ie co re au~staa.tial . V~r•ehaidt'a ••coDd 

&1$t .ea 1.D'I01Yift0 'the ..... llest ae&tl d~Yi&tioa. , s.2 Centa , 

dU4 J...riel' e tho sreaceet, 6 . 4 eenta.. 't'be s e !igurea eom;are 
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E:u.lop1o }2: Cllar~ o! Inter,.. la 1.n }1- Toae Jwo~ S,Oateu 

UJ>.i t O! Equal '•'tlr•cb.aid. t Pokier Alternate Septiaal 
S1atea Tecper- i'w11nao 

uent 

0 oo.oo 00.00 oo.oo 
1 }8.?1 41.06 2?.~ 48.? ~5.65 
2 ??.42 ?0.68 92.1? ?0.68 84,44 

' 116.1} 111 .?4 119. 5 
4 154.84 162.85 155.1 
5 193 -55 20}. 91 203.91 
6 232.26 244. 9? 2}1 .2 
? 2?0. 9? 2?4. 58 266.85 
8 309. 68 }15.64 :li2}.4 301.9 315.64 
9 }48. 39 }45.25 ~59.0 

10 38?.10 }86. }1 }86 .~1 
ll '125.81 42?.37 4-35.1 
12 464 .52 456.99 4?0.?5 
1} 503.23 '098.05 't98 .05 
14 541.94 5}9.11 (otx ttsuru 

ooo below) 
15 580.65 568.?2 590.22 
16 619. 35 609.78 ' 61?.5 va..rachmi<l t' 
17 656.06 660.89 6,5}.2 •or 631.28 
18 696.7? ?01.95 701.95 
19 ?.;5 .48 74}.01 ?29.25 
20 ??~ . 19 ??2. 63 764.9 786.4 772.63 
21 812. 90 81}.69 821.4 
22 851. 61 854.75 85?.1 
2} 890. 32 884. }6 884. 36 
24 929.03 925.42 9}}.15 
25 967.74 955.03 968.8 
26 1006.45 996. 09 996.09 101?. 60 1003.8 
<? 1045. 16 1037.15 1061.0 1039. 5 1052.6 
28 108}.8? 1088.26 1088.28 
29 1122. 58 1129. }2 1115.6 
jO 1161.29 1158 .94 1172.? ell other& tbe aaa• 
H 1200.00 1200.00 1200.0 • • Pokkar•a 

4Y&r•g• d•v1et1on: 5.18 6 .?5 6.05 5.17 CODtl 

4vereo• nuabor ot 
.s tepa 2.9 2.55 2.55 2.4 

r.oa.a deYiatiou 
acalerlet 5.2 10.4 9·7 ?·9 



~he aix di fferent pitehe a t or Fokker'a 14th t one ar.1 

525. 25 
5H·? 
541.4 
545-85 
554.6 
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LDd ;6}. 95 cents . lor ce1culat1QS t~ 

&Terage derl ation , the be s t, 541.4 ia uatd. tor all three 

se~ti:al systems abown. 

t aTorably w1th the ce&n 4eY1 at1o~ tor J~•t int onation .nd. 

~eantoce tempera:ent i n a 12-tone eya tea, ••en al lovi DS tor 

the di!!erence in aitt ot the ba•le Lct er.Lla ot t ba two 

T:.be d1 a,sru ot Pokier ' a t oce-lettict 11 abovn 

bolov in ku=pi.o H • 

Eoa£pl o }}: Pokkor 'o }1 -fono toco-Latt1c• 

I 'I 

It 

1'bt nw:bera Pokke r actuall7 used a r t altered. b otb. 
t er e aDd in Exa:ple }2 by tbe dtd~ction ot the e cnat&nt , 2 , 
troa •••r1 t one . 
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JA in 5}-tone te~;trn:ent, Pokker P•7• a price tor 

tbe addition o! a t .bJ.r4 d imens ion . ~. i nttrTala ot b.l a 

jUit .,-c:e: e.re lese eceuratel7 portr17ed b7 the equal 

ttcper~nt than art t boae ot ~chaidt ' a aDd 1r1el 'a 

17at eu. In the Pokter diagraa the t ·itt.ba ar e horiz.ontal. 

the ttlrds Tertlcal, Led the ae~entha d1agocal in order to 

pruent an illusio!' or depth. ~. ooe aight u k, doeo 

Pokker use the !ittll t&r C>Ore t han eltber ot t be oth&r l..D• 

terYall when it ie tte tilth ehat 11 tbt veakest ot thl three 

'bea1c interval& in Ult 31-to.ne &1Stu? ne reason 4oea n.ot 

lit in 1 Py-"..Ugor·ee. eesthetie, &!nee !okier neTer. ill hi a 

theoretical vr1t1ns a , single s out the tilth t or special 

a:pha.aia uong the btt.o1c interTala. tho t xplanat ion appte..ra• 

rather , to lie within tha dyn~cs ot tt. i~terrelationabipa 

ot tht three baaie interYals i~ the 31-tODt ayate.e. ~ 

diagoeal 11 li=ittd to two spaee a 1D tbl diagra:, becauat 

t h:"tt aaTenth.s vould 1nttr!ere v 1t.h tbe toru.t1on ot tittba 

and c~ thtratore never bt uaed. Since tbt ee venth 11 1t

ltlt cre•te4 by tvo thirds plua two t 1ttha , one ot thtae 

l atter 1ntervala muat be uaed onl7 o~ce . Since the third 

11 tbt better Of tbt tWO 1Dter?&ls 1D ~1-tone tecptr&:•nt . 

oce :i&ht ex;.ect ?okker to use oA1.7 oc.e tUtb. lndte4, 1 t 

1a al:oat possible to rev~rse ~he !ittha and tbirda iD 

Pokker•s diagram and atill have a co~plete e71te=. But 

again Pokker would have been c o~ronttd vith a li:it cauae4 

b7 a.r.othor 1do.o.t1t7 l..D the ~1 -to..e 87stu;: three thJ.rda plll.l 

v 
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tvo seventh• t oraa a tittll.. A syat.e:. baaed o::a oce t i tth, 

t'VO ae"Yenthe, &..:ld two th1.rda would. produc e oD1.7 3 x ~ :z: 2 • 

18 toua, not .aear!.7 &.::.ough to co:~plet e tl:.e a,atea.. !he 

rec&ining tone a cu be a4-.!ed by tu.rther uae or thi.rcta &D4 

aeve::at~, 1t deaired. but onl7 1c a =oat un- cocpact ~r .. 

Such a 811tem ia aho vn, belov , aa Ex&Qple 34. Ita average 

and aea.n derlat1ona are urkedl7 smaller than tb.oae ot 

Pokier•• ayetea,4 1 but the abse nce ot compe~t.a,aa and 

aymmetry art atr1oua counterbalaacing llabll1t1ea. 

tuz,ple }4: 

,. 

" , •·· 

... .. 
' 

II•• ,, 

.A. Three- Dimensional ~1-'l"o.ae S1a te: !u.i.lt 
Pri~:~ar1l7 on TlUrd.o 

t . 
)0 

,. 
.. 
~ 

~ 

~ 

.. ...... •1 
. .. · · 1 
'"'"I} 

•• •• • I ·•• IU ···u ·> 
...... ~~ .... ,, ... 
·-· . .. , 
•• 
n ,, 

I.a the acco&p&.DrJ'-1.D& 
s,rstea 1 the large•~ 
c1ev1at1on troQ tone 
zero to &Qy other tor» 1 
•• oppoee4 t o ·~ual 
t·e::t~peru.ent. 11 approx.i
catel7 ? ctnte to tone 
n !ce. kn alternete tone 
9, throug~ vcic h thio 
d!screfa»Cy 11 s reatl7 
reduced. ia abova b,r the 
dottod Uno • 

Pokker ' • baaic c,.-ste:n ia bu.ilt on three t1ttha ( a 

r ou.rtb t1tt b cannot be used. resular~ •• t ow- !1!\!J.a tora 

~ 14e.at1t7 vith oae tb1r4). t vo ae•tntba. and ODI third. 

41'7tle :ea.n 4eviat1o::a or the &Jata:. ahovn in Bxuple 
}4 ia 4.3S c enta aa co~pa.~4 to 10.~ c e~ta 1D Fokkar'a 
•7•tea. 
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I.n t !:t cliagru, ~c:ple H , ;::is t o n:• a baalc paralla lopipacl 

contai.nin.g 4 x ~ x 2 • 24 to:.ea. n.e two 171teu 11at.ed. u 

•aJ.teruate aeptimaJ. • &1tte:a 1D E:u---ple 32 , abo••• u t 

Pokker•a baa1c porallelop1ped t o account t or vhat a1gbt be 

cona i dtre4 their 24 ce~tral tones. Tbe two alternate 

•:ate:aa propoee alterna.ti•e ut:bods to Pokker'a P;rt.bagorean 

e~te na ion in order to obtain the re~ining eeveD tone• {a1x, 

not countin.g the 14th tone wbic h FoXier ott era in aix d.itter

ent ve:e) in a e~er which will ~inimi&e the di acrep&neiea 

• • againtt equal te=peracent . 

Tht tirat alternative 11stem a~tera each ot t~ 1ix 

!!xed outer toc.a or Yokke: •a ·~•t•= b7 a •1ntoD1c co .. a, 

rtaulting 1D tbe replace~eQt ot 1okker•a two at t l ot three 

extra tittba ( tach place4 a se•entb apart troa one another 

in each Itt) with two Geta ot extrA t birda (a1~1la rl.7 ,placed 

with raapect to one ~other). ~n• extra ton, a 1D all 

B7ete:e are n~berad l, 2, 8, 20, 26, and 2? . The aacond 

alternate 111tea drava eaeh ot tbe eix outer tone a t'roa 

w:c.ateYtr eource it ee.n in order to produce a eerica ot in

tervale ~tb the lowest possible deviatio ns t roa a~ual 

te~perameat . ~be figures at the bottom ot Sxa:ple 32, 

above, abow how greet an et!eet the change ot these 11% 

tone• hea oc the at&t1st1ca o! dtTiatlon. !xa:pla }5, 

belov , ehowa tba tone- lattice oC eecb ot tba t wo &lteruat• 

·~• tesa wh1e h appear iD SX&mpla ~2. 

j 
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In tbe 171te:. with ~ ~or chir da, the 41ta~a, 

128:125, toru the backbone oL the acale ttructure . 42 1'll11 

interval 11 cocp1tt t l7 absent tro: Pokker•a 171tec &Dd the 

ayateaa t bowo 1~ !xa:p1e 35. Because t h i l dietil 41/tera 

1n 11~1 !rom the unit l / 31 by onl: tbre e centa, tboat 

11SttC%11 wh1eh u..8o it ebov up pa.r~icula-rl: well vitb rtapect 

to ~~~ deviation which io calcul ated on tbt baaia o! the 

conttruc tl ng i ntervale. 

Tb t mt&n de viat ion ot t he a1oglt U41t t ot tbe a:atea 

ia • ques tionable baala tor meaauring tDt appropriattnetl 

ot a :ultlple-d1Yia1on sy&tea 5ucb •• 31-toce te:perazent ; 

4 2'-'drtcb.aidt uses t~e c!1ea1a 18 ti.cet l.o hia 
•Y":.=::etrical ays:.t:. and 1<1 ti.:le.s 1.::. hia l~proYed 171t·••• 
~ht l)'ttta in EX&:ple }A us ea thl s ditt1t ll t1Dt t . 
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it ia bighl7 unlikely tbot tbt ainsl• unit v1ll bt uatd 

ba..r~o:Ut:al_lJ" 1 or eveo vi tb. much trequ.tn.c e &tlod1eall.7, e;, 

t~t ~tbo4 o! averaging the deYi atloc from e~ual temperaaent 

ot all ot t be intervAle ot the eya t t= !rom one central or 

ge:Ar&ting to~e, a &et ot figure• a ore reprtetctative ot 

tbe b&r:onie and melodic aceurae7 ot the te;por ed 171te• 

e=.ergea . By this :»thod ot calculation the di t'Ceruu:e 1D 

QU&li t7 betwe en !Ol:ktr'.s &nd '."dr&chm.idt 1 8 l tateU be COW' I 

~ucb less, and with tbe second o t the euggeated moditi eationa , 

Fokkor'a aystt= att~s an average deviation •• &:all as 

'.'Clr.seb.:lid t • • . 

Despite the c loee eppro~tloo to 31-tone teapera

~eot b7 t~ eyateoe baaed on lar~e nu=bera ot •upcr1apoao4 

tbird• • Fokker' ~ system, ospeeiall.7 w1 th the aeeond ot the 

: odi t1eat1ona he:e proposed, aeecs auptrior t o &Q1 other 

Juat '1-tone erntem. The additional tittha re4de r & aervice 

proport1ooat e to the 1ntonat1oo.al proble:s t ho )' e reat.e. The 

ti!tb 1 aa the mos t perfect conaon&nce alter t~ oct&Yit 

would appear t o be an interval r• ~u1~4 plent1tull7 in &47 

61 &tt& ot : ulttple 4ivla1o n baaed o4 an acoua tical eocce p~ 

or cocao ne.nce. 'l't>.a PNJeoce ot eu!'t1c1ent tittb.l ia ab•red 

by ? okker • s a..Dd lidracbmicl: •a 171te:.a, blJ.t DOt b7 ~ eyatea 

lihovn 111 Exuple ~. Tbe ltTtnth.J vhich d11UCI>"U.1ah tok'ler•a 

17Ste~ !roo Wdr&Cn=idt's of!tr a nev dimension and direc tion 

tor conaonanct 1.n the }1-tore ays-te: at a.l.J:.os t no coa t 1o 
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1Dtonat1onal accuracy. With the reeo~nded .od1t1cat1oca.4} 

?okke r'a a;rstem woul d appear to poeaeee au/ticient r••••

bla.nc:e t o tU tcpered e 7atem ( which he act\J.e._ll,. uaea in 

practice ) to bo ot thorouSh aorvicoabilit7. 44 

Since the constructioo in tbe ~ddle 1940'• ot &A 

o rgan JD }1-tone equal te=P4r&:e~t a t Te7lera St1cht1Q5 1D 

H1arl e= under Profes sor Pokker'a l t t4erab1p. a grow1QS 

litera ture o f tric esimoprima l mus ic bea devtloped. Begin

c1og • • a atrletly local concern, =uaic t or the }1-tone 

or gan bae 1oe:eaein&l7 a tt r•cted composer• troa other 

•~pean eountri ts.45 Other ins trumento hO•e boon designed 

receat l 7 tor 31-tone te:.pe r a:.ent . A:ocg t hea is a }1-tooe 

4}Tbe ~od1C1cotionu glght be Objected to oo tbt 
gro unda t ba t Fokker •s original 57 Stem mee ta at 6 of i tl ecda 
~hilt the : od1Cied •1~te:1 ~•e t only at 4 . Cce' a vto vpoint 
dep.~ds, o! course , on w:Ucb t ea t ur·es ot a tc::.~-s7ate= he 
dee~• lcport&Qt. to :e the :od1flcat1oo 11 t~oroughl7 juetl• 
C1ed l or the core equal i nte rvals. vh.lch res ult . 

44
one ~sht ASk ~bt . s i nce al l t~e atove road s l ead 

to equa l t e:peras eot, it e tould make &n]' 41!' t'e r e.cc:e how t b t 
'YStt~ 11 deri~e4 . ~act1cal ;uestions involv~ 1n~onet1on 
•~e i&vo l ved, atnc:e it can be a&eu.ed t hat a!~era and 
p h .;re ra ot va.ria'ble - pitc b i ns t l"\...::cnt.£1 s-uch as violin tuld 
tro~Ooce w; uld atte~pt to co~e aa clO$e •• pOid i blc t? t he 
;us; !.otoo.etioc . Al so , in .,.u.dg:i n~ the t e=;e :-ed S'J'&te= 1t 
18 ~eeaSA=J t o ~ov !'or Yhat yur;o• e• i t ls aup~osed t o be 
aui t able . .?1x:..a l l7 , lt 1a reaso~a ble to a aau.c.e tt.at chord
a.::.d scale-bu.1 1C.1n; within a t ecye :r·ed srste:::~ v.ill de pend on 
the co=poaer' t Yi t wa , c on.cious or unconaeioua, .. to the 
the oretic al baaio ot the 171tea. 

•5Le;:t.ar t ro::I F:'ot . FoLker,. Karch c;, 1960. ~· 
~11•b co~poae r Alan Ridout 1a c1te4 •• en •~pl•• 

I 
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truapet. an a4a~tat1on b7 Y.&rtin Vogel 1 tbt a~tbor ot the 

4ef~it1va work on tbt &aTentb partial. Prot. fokker, 1D 

repo:~tns oc t~a inatr~~t in hia l e tter doaa cot 4aacr1be 

tta ae cha.D.iu. Preau.:.abl.7 a co::plete ra-orderiq ot Yal'Yt& 

i o req\liro4, poooibl7 U.•olTi.oa l, 2 , "• 0<14 8 Wl!to ot tho 

• 1•t·tm reapect1Yal.T. 

Tba first cocpositiona !or the 31-toce organ reflect 

Fokl:er'a pNoccupatioc. with Euler ' s genera even vbeD tht7 

aro not b7 Pokker. A co:petitio~ vas held in 19"7 t or which 

it vas specified that tbe e ooposers use a set ot theae 

g~nera. f b.t vinning vork, Y.a.rt. J. tursen' a ~ Antichi 

r.usiehe ~. bas been ~ubl is hed. Lu:sen'a work retleeta 

:~e conaer.atiY& approach to Qultiple 41Y1sio~ ot tbe Pokktr 

IChool. lA eacb ot tte p1eces 1 onl7 !roc 4 t o 8 or the 

avatl•bla pitchea are used per oe t aYe. The teD aener a 

employed represent all o! the threetol4 co:~inot10nl o t the 

}r¢, 5th, &nd ?th partia ls : }5, ~2 X 5 , } X 52, 55, 32 X 7, 

} X 5 X 7 o 52 X 7, ~ X ~, 5 X 72 , &nd ?' • ~ J..a tichi 

~ua1c ho ~ cooaiata ot 20 vory ahort pieeoa , .cong vbicb 

are 1neludt d aao.ll da.oc e• eucb ae a gavotte and a tara'bande , 

toveral pitcto t i tle4 att•r the tee~J.ical ceane eapl071d, 

I'Uch 01 "' Cimodal Perpetual Inverted. c..r.on , • aM a tev a1a

cell~eou.l7 titled piecea sucb •• "' t~elu~e,• •Roodl~o· &D4 

•tn.•ectioaerta.• ieaetuz::o out te~oc.d the li~ttd tl.::.br.a 

ottered. b7 the 31-tooe or5a.n, turse.: spec1:1ea • aried 1natra.

:.ntal Sf'OU'pl 11 14 tal tor • ach of the aaa.ll p1tet1 9 abould 
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tht7 ever de•elop tbe c•pac1t7 to il•r thea • 

.l re cor41Q.& ot tr1c:esao,pr1a.a.l :ua1c baa 'btitn releaa.d. 

co:::.:er<: iallT ir: Ev.ropt (.Pbill1pa ooooc;o , 45 r/p/•) , while 

a~d1t1onal rtcord1co• exis t 1D Uo1?tra1t7 11br ar1eo.46 It 

ia hoped that aoc.a ot theae record iLgs rill become aore 

available in th1a countr7. 

Y1th senerall~ favorable acoustical credenttala an4 

witb a d1et1ngu1abed precursor i n ce~ntone te mpera:ant, }1-

tone t emperutnt otters one ot the zoe t prodaing realaa 

rl tb1n tbe t ield or multiple division. Under Proreasor 

Fokker•s nur turi..o.J the 'beg1nc"' ""'SS ot a literature or .11uaic 

h&ve ecors,ed. . \t.o.ile it could ba-~7 be coJl$!dere d llkel ,-, 

it 11 wi tbi.A the acope ot the po.ss.lble that a auddeo. great 

i~r•••• 1.D. the usa o! this te.:peruent :aiS~t occ\ar i c the 

46.4 record..icg or t r ieesU.op:i.&:al works b7 Ju 'Y&n 
D1Jt , Rtnk Bad ln;a , and A.r!e Ct OtiJI 1a 1a t he li'bra r r or 
tl~ llnl•ersity o: E.&.sel, Srlt:.erlcd. -U:ner trca Prot . 
Peller. 


