
The advocac7 ot 19-tone equal te:pera=ent haa betD 

ro~ the 20at part a 20th eeAtury pheno:econ. Three wri t ers 

in t~a century have presented ex~ended treatiaea t&Yoring 

ita adoption--tvo ol then in book t orm aDd one i ,n a aerie• 

ot related pacphleta . Z.cb ot th~ se ~ritera vill be 

ttudt.ed in aome det&il La a s eparate chapter. 

19-toce ttmpera:ent is referred to vitbout advocac7 

by at leaat oce theoris t in the 18tb c entur7. It 1a 

codeatl7 • dvocated ~1 &tYer&l vri tera in t he 19th ceotur.7 

o ! ~ieh tbe tiret ia ev~eAtl7 t b& E:gl1aha&D 1 Veale7 

~oolbou•• • &D4 ia tbt aubj ect ot an enth~1aet1c report b7 

the C.r:AG 1 Mtlcbiorre Sacha, to the 4tb Congr• •• ot the 

~ternation.ltn r.uaikgoaellscha!t in Loa4oo, 1D 1911. 

?inAll7, it 11 vr1tttD or with favor b7 & number ot authors 

in aca tter•d periodicals leading t o ita espouaal in the 

1920 '• and 1930 '~ by Eoroerup 1 !riel, and Yasser. 

ID tvo icportant respec t s 19-tone t ,e.=pe:-e.=eot ba a ita 

r oot, i n the Rcna i aoa.nce, a ltb ou.;b it &ppea r s never to have 

teeo ~i~ct17 &dvoca ted be fo~ t he 19th ce~t~y. Theore ti

cally, 1t reae:bl•a very c:los~l.y one of tt.e te:.pertd tuDinga 

~~~ch gained the quallti .d e~orse:ent o! •••eral ot the 

l.e e~iog Renaiaea.oce theorists. Pract!e.&lly. 19-tou 

t.t~:-a:.ent cu cla.lc. e.n antecedent in the •••eral l..aatru-
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mtntl u.a1.og 19 tonoa to the oc:te.ve w.bicb wre built duria.g 

tbt Rt~&isa&n~t. Vt do not know precletlJ bow tbtlt inatru

meote we re tuned, but the tYidenot eussoat• tho t tbt7 ver t 

tw:.td ui~e:- to 19-tone te=.ptra:DtDt nor to the sea.nt ooe 

te:pe:-a:ent Wbich moat closel y r•semblee it {1/,-coama 

te%peras~t). NeTertheleee, t be existence or tbtll 1nat ru

:~nta bes ~en w14 t l7 kno-u, and tbt poaaibilit7 t bat tht7 

vere tuned. in sue b. a WeJ aa to a.o. t1c1pate 19-tone tempera

~nt haa been reeosnized b7 aever.t or the sdTocatea ot 

19- t one te:peracent.4 As these i~strumeute were eaail7 

re~able ee:bali, it is poaai'ble tbat tbe7 vere exper1-

:eotall1 tunod and retuned t o many possible te=peramenta 

~1\lding 1/}-<:o&ao.. 

~ hia t~ous treatiae R! ~u stc a, the blind Spaniard 

S&ltnaa, 1513-1590, t~es up at so~• l~gtb the subjec t ot 

te::peruent wto.ich he considers a Decesai t7• S:e l11tl 

Cu-ee t ·t=?tru.e::.ts vb.icb he dte~s to be vor tb..7 ot considera

tion; the t irtt alter• the t1ttha b1 1/3 ot a comaa , tbt 

ucond ~,. l2/? ot a eo=:a aJld the tb.ird b1 ,. ot a eoc:.a . 1 lD 

ea~b C&le he caretull7 l i at1 the vor1ous tunings ot the 

t etracborda--d1&tonic 1 ebroa at ie, and ecbarconie--vbich he 

coca1tera reoderable 1n tbe t•=~ra..ct. tD each caee he 

1 De Y.usiea, L1'ber .I ll 



alsO 41ac;ra..s the t•apere..::tnt, :showing tho poa1t1on ot 8t.Cb 

t one v1th relptct t o ita posi t ion in the diatooic s•nua ot 

P:olta;::r 8Dd. vi t~ M apt:et to the othera . Sa11n.aa di aeuaaea 

tb# t hree alterneti"f'll aa thou.sb. tbe7 vere 1~\lall1 know 

(or U3knovu) to ~iei..a.s ot hi a ti&e • 'but vbere aeholara 

ha•o to~ earl1e~ instances o! tho odvocac1 of ~- ac4 2/?

co:.=a t&::peruent ~ the1 lla•e appar-eotlJ' toUD4 no earlie r 

refer ence to 1/>-eo=.a t·e:;.ra:ent. 2 It Sal1naa waa Uw · 

Lnvontor ot l/3-co~a te~pera:en t, he bears h11 achievement 

a~aatl.7. Be tree~ it first uong the three possible 

te:peraaenta 1 at t o.=.twb.a t sborte:r l ength than the other 

tvo, and bt eekncwle4gea the •~per1or1t1 ot tht aajor tbi rda 

~ t b t t 1tthl 1D t!;.e other two te:=peruent a. lieverthelea, , 

Sllinaa d14 not take 1 atand •~a1ns t 1/3-co~a temperament, 

~ •• long •• be appear& t o baYe been th. tirlt maJor 

~1te~ to acknov1edoe it aa 1 reputable tempera:ent 1 hil 

role • • u unvit ting s.ra.a.dt atber ot 19- tone t azpera.::aent 

•;~ara aecure . ~~ t wo te:per~enta tr-e al&oet 14eati~•l 1 

i.lld it ap~ora tlat S•lioas waa 1.nte rea te4 ln a 19-tont 

&~;:l1c•t1on ot U.e te:pera.:aeot to the tbr~• genera. 3 

Sarbour po~ts out tha t Salinas oa •e ~ a treeee4 tbe 

2Ba:bour re:era t o 1/}-cc-~a te:~er~eot as t~e • tn
Ye:.:ioe or :rrccis: o Salinas." 'i'\l!li os ru:.d 'l'e::,er~ent , p . 
3} . I t np;.eG.rl l!Letl1 tha t it ltUl of eur!hruveotlo.a.. 
Z:·~r:::.trup attributes it t o .4r:lol d Schl1clt 1 suba ta.nt1ell7 
t &.:-lt.tr , c:lai&!.Oi; 1/}-co~ tt:;>t r uent t o 'tt 1~lucltd 1A 
~~ ·~~~lex~~t o! ~is Spel~el Cer Crse l =aeher ULd Ornanisten. 
•ttr1but1on ot a :~ttr c1 :eL~ce te•perA:enra-to ~bllei 
is tr•d1tional ~t i s a t rong11 disputed by Barbo~. vbo 
el a!~• SChlick'• ~ns• to have beeu 1rregu1Lr. 

3s..rbour, !Z• ill• • p. "'· 



a4YUJta.gt that 1/3-eo=a tt:.;;era.Mnt poaeeeatd, 1n baing a 

olooed 171tec (th:oueb 19-toot e qual tt:perament). Thia 

11 quitt undtratandablt, elect Salina• predated t~ general 

concurrence that there is &n7 adYantas e ! priori to a eloaed 

811~10 &8 a~eb. 5alinka eauld DOt haYt f&lltd tO DOtlct the 

tend ency ot 1/3-eom:a tem~traxtnt to product approsi aat e l7 

e qual intervale, tor be •eticuloual7 diagr~td t ach C!! bia 

tt~peraments, &Dd 1/,-co~ te=ptr~&Dt produces lnttrTall 

v~cb appear exactl7 &Qual ~n hi• chart.• It 1a unfortunat e 

tbat Salinas did not re~ord his reaction to vbat bt aust 

have noticed. on his d.ia.gru.s . 

~ht ~pression le tt t 7 S&l1naa and otbtr wri t ers ~ho 

included mention ot 1/}- com:a te~pera=ent 14 that 1t waa an 

aceepte4, t bougb ju:Uor, pa:tctr ot >'- uc1 2/?-com:::J& ~~~per

&:eo ta wbieb, because ot their better tbirde and !lttbs, 

b.a4 more preatlge an4 c.ort videapr-ead. uta. 

It vee Z&rllDo who 11 senerally credited vitb order

teo tba construction o r t.bt tiret bow 1n.sti'Wfl;e~t vi tb 19 

tonea to the octave . A::.otber :;ore t cou.a. 19-tcne i..c.atru

~ect vaa tte •el~vicecbalo univerGale ,• =entioned b7 

~aetorius in hi& Oighl7 renovned work Szuta~a Xueicum. 

:?:-aetor1us r ,e;;orts t 4 t the i n.s t ru:eot vas 'built by &laaae 

and vas in the s ervice ot tt.e du,lce ot Preg-.Je. :&11111 baa 

cccordingl 1 been given occaaional credit tor bui l dlcg t bt 

ti~st 19-ton& 1Ds~ent and even rcr originating 19-tona 
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to:pora=ont,5 althouob 1t 1s b1~ unl1kol7 t b&t bia instru

ment woe tuned to e ver7 close approxi••tion ot 19-tone tea-

peraatot . 

~at ~~•ic could be pertor:ed o~ the ela• tce•balua 

uoiveraa,le? According t o Prat toriua , worka in the enb&r:onie 

genUA and vorka in tbt chro=atlc genu. eucb aa Y.arenz1o 1 a 

=adrigtle could be performed OD aucb. t D inatrume.at. Haupt

cann b .. ettectivel7 41apute4 thia aat ertion, pointing out 

that in eueh chro~atic c adr igala •• ~ ~ Antico Stzlo 

Karenzlo ua& a Q# and Db io di!!ereot voices at tbe 1a21 ti&e 

aa apparent !d t nt1t1e s . 6 A 19-~oa~ inatruzent voul4 bt Juat 

whet i a ~ needed t o pert orc aucb wo rk• oC Maren~io, which 

cleJ:or 1nst·ea4 tor l2- tooe te:.pe ra.:e.at . 

Praetor1ua' apparent ~1swoderatan41~ it itsol! re

•ealing. ?hat be could have mad e aucb 1 ~at~t i n tailing 

to s ee ~~ ~e=ieonal 1mplie&t1ona or ~·~•nzio•a notation 

1uggest1 bow t ar 12-tono &QU&l temperacent reaained troa 

U.e coa.~c 1ouanese ol 'tba avera.s:e a u.s1c1u 1D. 1600. lfO euch 

• =us1c1Ln .C,# &ed Db vert d1!!t rect t onea and could Oftlt be 

renl1~e4 together 1! l4atrumenta oth•r th&n t he ccnvtntional 

~yboa~ instru:enta pl13ed thea. 

The increoae i n tbe us o o! chroaatic reeoure ee, and 

t~e r i ce o ! 1nttreat in &odulation Corct4 ~~lei~ gradu

ally to a cho1c t between additiona l ke71 to the oct&YI on 

6HaupCDI.I:lll 1 ~ . 1 
lo'iaso:aehait, I, 166}. 

1e·peratur 1 Jahrt debe r t 4r ~s1k•l1eehl 
'I~e N!trtcce cit•~ 11 t roa P• 40. 



the ooe hand , aDd the sradua l eroa1on o t tbt dit!er ene•• 

in the ae:itone on th e other. It • •• t bt l atter courtt 
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which VI I chosen , at the expens• ot the purl t)' ot tbt t hird. a . 

fhrousbout the 17 th and 18th cen turieo , th• tittho and 

tb.irda grev generally larger as aea.ntooe teDpt~llt ot )l

eo~& vaa euperceded by 1/6-eo~ te~per~Dt &Dd t1nal l7 

by equal tem.peruent. '1'0.11 brought =usie farther &cd. ta,r ther 

a~ay tr~• th~ intonati ons or 19-tone te~~era:ent , and troa 

that acoustic cond1t1oo in vhich tones n~ering core than 

t welve could make a substantial con t r1but1oo t o the mobility 

• n.d coGDoc.a.nce ot the eyetea. As the third• and t U t b.l 

srev l•f'~Str a.n.d. t ,be seoitoz:aes bec&.:.e =ore &cd. core e qual, 

tuot&Octo o r ~aplit keys• beca=e rarer and r&rer. It i a 

coccei~able tbat there vaa • poiot around Salinas ' and 

Zerlioo•a tioe Wen :u.sic might b.IIYt e• ol•e4 •a eaail7 

to wu~ 19-tone teapora.tlutnt •• t owor<l 12-. 'Jitb the enle.rgo 

~nt ot the t i t tb o.I)d. third in th• l?th eectur1• a.n uo

eb&LOeable couree tovard 12-tono te:pora~nt ~•• ea tabl1Dh•d• 

It is hnrdl1 s urprising that iD tbia atmoaphore little or 

~othina about 1/}•co::a or 19-ton• tegper~nt vaa ••ld. 

tt is quite appropriate t hat England, the coUDtr7 

• hich reltDquishod meantono tecpe r a:ent mont bele todly ~ 

&os t reluetantlT , ? produced whatever intereat in 19-tooe 

?According to Sosan~uot . at loaat t vo org&na ln major 
!tolls4 catbedrala ve~e still ~ed to ~eantoce ~eQptra=ente 
1:~~ 18?;. '.'bile t.ach !.n C.r:.&:J val adTocatic.g a."'.t ualng &:l 
•l~•t e~u~l te~peracent ot l2 tooea, Z~el, 1n ~;land , 
~ad b eec u.1no .n organ vith 16 ke71 to realite • bro•d 
raooe in vb&t =ay vell have been • temperament ot • or• than 
l/6 ot a co~:~:~a. 
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te:ptre.:ent exiseed. betor·e tbt ~14c:Ue o t t he 19 th Ce.Dt\1.1'7• 

After t he cont i nent had lo~ aiaee e s tablished ~-co .. a 

t e:i)era.e.ut a.a a.n out e r li.&it tor the reduct10D ot tbe 

!1! t b, And ha4 pasae4 through 1/6-eo:.a tecper&Dent tov&rd 

• qual to:;era.:oot, Robe r t ~1th in England, 1D 1?59, 

publ1abe4 b1a tree t i ae Rar:oniee ~ ~ Pbilo1opbz ~ 

.Mua 1col Sounda, &dvoc ot t ns t be te:perazent ot the titth by 

5/l8~o&::a. OU pa3e 158 , ~lth 1:>e lu4eo 1<)-t oc.o tecpara

me nt in . tsbl o al40 listing 12-. 31-, so-, and meantono 

c:e::.;oera.::.ent a . 19-to oo t e::pe r a.aent 11 c1ie:.1aae4 by S=i ttl 

beeeu1 e o! t he diacr.pnncy be t veen the degree or accuracy 

obto1ne4 by t he :4jor al xth (al~oat exac t ) an4 that or the 

! H th an4 :oajor th!.r<l ( about 1/3- co=• error ) . It 1o 

S=i th ' e tbeai a that inootar ~ • possibl e the err ors involved 

1n a t ecper~eot 5hould be equally a~red by tbe three 

pr1nc i ;.t. l consounces . ~Jhi le t xc l ud.iJl6 ~itb. rroo an1 l i a t 

o ! advocates o! 19- t ono t empe r a=ent. 1t i s ~orthwhi le not ing 

t~a.t hia luclua Lon o! the =.a.j or a trtb ..::oco the basic eon

so nanc: ~s s ho·" s a t:oi.ot o r vi ew t.n co1t::on vitb. a.l~ost a l l o! 

th~ loter su~;orters o r this oc: t 6v e d1 v.1 a1on , one ot vhoae 

~eculiar feature s i s the el:oa t pe: !ec t representation or 

t tlat lnte n al. 

! .noth.er ~llah.&.BJl , VealeJ s . ! . \loolbowse • r:a7 well 

ha v8 been t he ti r a t sdvoeate ot 19 - ton• te~pera=ent aa auch. 

P:oe auz.ably a Nthe~:.at LC l&.!l , b e was E.l!&d Usla~&Dt OD t~ 

Saut 1cal Alaanac . Bia !!!!z ~ r.u s lcal I : ter.ala , Ear aoni ee , 



~ ~ Te:o-~a:eot ~ ~ Xuslcel 2£!!!• 18}5, coctatna a 

4.1Tect espou.a.l ot 19-toct ~e:;>e ~tnt •• a practical. 

auiieal .,.atea . 

In hia over-all Titv ot te:peramect, Voolhouat la 

oosent1All7 a diociple o! S:ith. Regarding tbo portec t 

ti!th, the u Jor t!lird., &J:4 tbe d.nor thL.-d • • the three 

b••1c COD80oant intervala o! music (not coun~1ng the oet•?t), 

\Jcolhcuae seeks to tiod that t~perac:.ent 1n vhlcb the total 

dlaaona.nc:a lnvolved in these t!::.re e iotenals 'Will be a 

:.J :dau:.. il t houg!:. this represent • a ao=ewbat d.itferent 

tc=phasis !rom that o! S:.ith , vboee prJJ:oa.r;y concern vaa in 

t1ua.lit7 o( e rror, it produee4 a similar ~sult, becaua• 

o! . oolhouae•a =et~o4, Which v&s to calculate diesooance b7 

the aq\:.l._re ot the er:or o C e ach i .ot·lr'f'IL. The u.ae ot 

a~ua..res re nd ere pre ferable the t .a:yatem lo which the dia

cre~eltl ttad co bd equal, because • l•rs• diacrep.nc7 

1c aq ata.glt lnterva..l voulc! produce an except1ou.aU$ l.arae 

aquare.8 

lf a co&pliented &lgobraic proceee ~oolhouae relate• 

t h e trr-orc o! each or the three intenala to the al teratioD. 

8conl 14e:, ~or exa=pl• , t vo 111 tl~ 1cvolv1ng ~-o 
l~tervals, tbe errors tor ooo syste= ~eing eech } uni ts in 
l ttt, the er rors tor tho o ther ayDtem being ucoqual . 1 &44 
5 c.nits r&a;>cc t i vel ;r.. Caleulat!ao v1 tbout a qua.r•• the two 
ay ~ :.e:a are ot • ppce ntlT e ,._ual er ror • the au: o.t eacb. be-
1:..o C u.:Uts.. Eut calc-ul ated 'Cy tbl! aq,uares ot t~ e!"'ror a 
~~• aya:e: vi:h u:equal errors 1a :ueb the vorae, coAtaLil-
1:0 a total or 26 s~uar• units o! e rror v~lle tbe ayatea 
or equal errora cont&ina oD17 a total or 18 ~1u•r• ~tl. 
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ot t:ba 9:8 wt.ole-toce 1.::1 each ot the &71ttu. He tbtc 

!indt the ratio ot tone t o ae:.1 t o:1e v~icb. will produce the 

aiDiJ:UJD. IWD ot the aquares ot t.b.e errors, em .tind.a it t o 

bt eloa e to 8 :5, vb t r eupo.D. he a u ggeata that 1D the ideal 

a u.aic&l a,.at•:a the tone w uld hA•e 8 WU.ta ud tbt t eal tou 

5· Tbia would &1Ye ~ unite t o the oct &Tt 1 the Yery temper

amen t tdTOCated b7 Smith. 

\loolbouae, bovever, 11 cocc111ator.J in nature 1 t1.D4-

1no cucb to praiat lo bot b 12- u4 ~1-tooe tempera.:enta, e.ncl 

eapeeiell7 in ;}-toce te~ptra:tnt. Alter giving aerioua 

cor.cern to n ea rly all o r the tt: pera:.ecta vb.icb baTt tinc t 

been advocated , ·.-oolbou.se selects 19-tone te.oporGec t a a t he 

coo t uoetul. "The scale ot 19 10ucds 1n the octave, wbicb 

gi •ts great accurac1 to tl:.e bar.:.o~, thoup not to 1'\lCh 

theore tical =inuttDtll •• the tce le ot 53 aounda, would, on 

aeccunt or ita simpl1c1~ aod e asy edaptatioa t o tbe con

ttr~etioo or the inJt~eut, ~ & useful improve~eat in 

the correctness ot the b.&.r:.o::1.7, vi U.o~t in! r inging on ita 

pr6c ticabilit7 as regLrds t he pe rtor~er. It is to be bopod 

t~&t ao:e P*re:ever!Ag exper1.cent .al sus!ci&n will construc t 

u b.strw:ent on t hi s ae.ale &e.d oive it a !a.ir tr'ial • • 9 

Such i s ~oolhoua e's vi~~, ~nd t he points :.de b7 

l ater advoca tes havt tended to be elaborations &n4 eub

ataat1at10nl or voolhouse'e poa1t1on, vitb onl7 oeeaeional 

a.nd ecatteJ"ed a.r gu=ento o! a rea l l1 dif ferent n.etu.re . 
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Pro2 an Ensl1s b Nautica l ~l:~ae aaa1a:ant, 19• ton. 

te~pera.ment turned next t o a Ger1=1an tina.nce Unister tor 

au~port. In 18 52 Frieclricb O;>~H puHisl!ed !Uo .lll0ezoine 

neoria 4er ~· Seg1.nn1..n.g with a tbeo%7 ot conson&Aee 

baaed on the oi=plic i t7 ot the pol7r~tta oet up b7 tvo or 

a:ort t'u.ndue-nta.l v avea, Opel t proceed• t.o al"&.aure Ta.riou. 

m~a1c•l 11ate~a by the at~~~• ot proxia1t7 ot pitches to 

conaona.ncea. 

An 1ntereat 1n tht ?th partial cauaea ~elt t o con

ait! er terio\Jal:r tbo ceritl or 31-tone tea.peruent, but he 

rtjec t a 31-tone t e;upe ra.:nnt a,s too cl1Ct1cult tor uae.10 

He the refore cbooaea not to UJit t t. 7th partial 1.D cooatruet-

106 h1a mus ical 110te:s, ar.d ••••rta tba.t o~ 12- and. 19 -

t ont ttcpera=enta can proTide repr• at ntation tor the rt-

~&ining DBtural CODIOD&DCtl. 

Aa between 12- and 19-t one t e=pera:ent • • Opelt con

siders 19- in Q&Q1 respect• to be th e better o r the t wo. 

'!t:e ehiet ad"Yantage or 19- wlleh ht •t·ressts is tl:.t ab1ea.ee 

o! &n1 error greater tba a. l/3-co~a in t bt re~resentation 

ot the ba:a;lc con•ona.nces.. Ei s teYori~ or 1':- <rrer 12-ton.e 

te:.~ruaot is auppl~=~nted by a consider atio= o! t~• l1k:·el1-

hood. ot a cbo.n.ge trom t he one t o the other. a~ concede• 

t hat &\tCh a cbaliSt would ~ dlt!ieult , b?t he doe• not con

lifer aucb 4n a lteration 1n kejboard 1nstruaenta to be 

10 
~lt, ~· ill•, P • 66. 



!:possible (unaustdhr~sr) or even i:probable 

(unvahroehe1Dlich) . ll 
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Betveen :he dates o! ';loolhouse•e e.:ta. Cpelt'a ;ubll

eationa. a b&r~OniU2 with 19 tones to the octa•e vaa con

atrueted b7 P. s . ~ek, a p~otesaor at LUA4, Swe4en.12 

Th1a inatruzent •&7 well ba•• been the tiret e!tort at a 

coaae1oual7 equal- t empered instrument witb 19 aounde to the 

oetove. Tho work ot Prot. Munck, vhoao instrument la 

preoentl1 at the Stockhola Muaou=, repreeento tbt beain

nin.s or ••17 tru1t!'Ul labor on multiple d1Y1t1on b7 1n

babitanta of the Se~~inaYia~ eountriea. Sc&D41naYiana 

Cave rtc&ined in t~ toretro~t o! the edvocac7 ot 2ultiplt 

diviaioo to tbia 4&7• 

UD!ortunate l7 we do not have·~ or the cuaic Prot. 

l':u:lck pl~od OD hi& har:oDiua. 7!1e first mo"" ducriptift 

iutor:aation about the perto==-ance ot mus ic written tor a 

19-tone instru=ont cocea troa t .he report or Prot. Melchior 

S&ehe to the ~tb Congress ot the International Ylusic SoeietJ 

tn London iD 1911. The actual music is &&&iD ailli.Dg 

(al tbouob a ca..cuseript •aJ ... ell erl$t somewhere), but ve 

havo enough 4eaer1ptiv& m~ter1&l to obtain a !a1rl7 good 

idea •• t o what it vas like . It pro~ably involved tr&41-

U onal borooQJ vitb an ab~a=:ee ot ?th chord• emplo.Yitla the 

ll~., P• 5~. 
12rornerup, r.~s!eal Aecustics based on a Pure Third 

Sza te:, Munct 11 lllQ 6j ~o~er~p to ~Yrlt ~1~ 
ho..-=o!iiua &bo\lt tha rur 1845. 
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UAiq~e enhar:onic reletionsbipl or 19-t one tempe rament , 

vborein ~~ •co:zon tone • or 12-tone teaper &ment 11 re

placed b7 •r.solution• in 1~-. S.cb$ ' e:phaaia 11 on tbe 

pl~~abilit7 or 12-tone ~USiC OD 19-tone inatrU&eDtl . Thil 

plAyability he oupposedly demonstrote4 at tbe Congress in 

London. It ia easy to disagree vitb his concl~aiona , bov

ever, especially in cbro~atic ausic, vh•~• the dittereat 

aytte~a ca.: UYol•• discrepaJlciea approecb.ing ud. eYeD 

exceeding halt a ae~itone. 

Sachs ' preeeatotion to the congre ss included a tbeor.r 

or the dovelo~=ont or ousical eyate~s whlcO eloael7 anti

cipatea Yaase~•a. s,achs aee1 tbe develo~zeat or music aa 

ba v1ns prooreaae4 !roc 3 to 5 to ? ~o 12 tooea per octavo, 

vitb 19 oa the Ut%t tyatem. That Sacha believe• in tho e.ae 

eddl tlve concept or to nal evolution aa Taattr la evident 

rro:. the t ollovi..cg a tate:ent: "Aa the 12- tone 111tem a .roae 

out ot the coAbining ot the 5- ~4 ? -tone 171te:a• ao , in 

tht turther COUZGI Of devolop~tDt, tbe 19-tont 17atemt vh1Cb 

;ust also Oe tecpered , will cos. out or t ho unioA ot t be ?
acd 12-tone S1SttAa •• l~ 

To Saeb.a tt. edvea.t ot 19·- tooe tec.pera.:ent vill reault 

1o 1 greater degree ct par1t,r i~ t~e triads, but or such 

l3feflrt o! th! 4th Con :oro cs , :nternotional. r.uslc 
; oe!t ty, ~~ , p:-2797 ~ie aua Ze~ oerblod~ des~- UA4 
~ie S.occosJate:a da1 ZvClftona,atc~ e nt~tand, ao enteteht 1a 
Vtiterea. Verlaut 4e~ Sn tviekluns eus de: Verbln4ung ~ea 
Slt~.::.- Zv Olf- u.c4 ::eWl~·ehntoae7ate: , v elches auch elA 
tt:.p• r1ertea ae iA a uss . • 



greater La~ort~ce to hie is the lncrea• e in t h e ric~•• 

of •uc ie&! exprtee1vt cea~ ( Eer~ic~e~~ ~ aua1kal1achen 

Ausd r.:eka:1 ttel ) t hat can be expe c te<l tbro1:~ 19-ton.e 

te~ptr&Rct.. .ll &e. • :o-,le, Sachs. c1 tes the addi tioD, 

throuoh 19-tone te:per a=ent, ot • tbird tor:a ot the 

decept iYt cadence. In the key o! C, be pointe out, one 

cao , in the 12-tone s~te~, resolve tbe do&inant cnorda 

t~ either A minor or Ab ~ajor and »roduee what ie called a 

decept1Ye cadence . In 19-tone ~usie a third decept1•• 

resolution to G# 1a possible. It seems unlikelt tbat an~one 

todq would eon.s ider thl a ot grea t .l.:sportance, but S.cbe' 

argu=~~t• cake aenee tor their ti~e , and poi~t out a 

~oaaiblt use Cor ~ultiple d1T1a1cn whi ch ha. not goce al

t oe,ett.er ua..::iOtlctd by ita lat.er a.c1'YOCatea. I t ais bt be 

poaatblt with 19-tone te~~e ra:eot, o r wt t b acotbtr ault1ple 

41v11ion, to erp4od t unct t on.al hat"Qon.,r, bea1nn103 at the 

point where it tranecended it1 ova limits vtthin 1 12-tone 

!r&mevork and d1 aintegrattd . Such a tbeor7 of tbt diainte

gr •tion ot tunc tionsl hanoo;r is 1JDplied. by Yaeoer, oltbougb 

be does not atatt it directl7. 

P1n8lly, Sacha cbould be noted for ~veral t oecLDat

i~ ~gsestions tor the reto~ ot mu~ica~ notation . Brietl7, 

:ley tnclu:1 e tbe use oC :.ul t!co l ort!d s ta.tt l iua to a1mpl1ty 

P1tct di! te rent iation and otTis~e ~~ ~•d tor accldeotels 

e•en 1D a 19-tcne syate~ , &Dd e ora pnie notation ot p1tehea 

~1 hcritontal atrokes v~ee leno~ glvea exact duration ~ 
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who&t t htekneea Si?ea an exact ~noaic lDdte atton vhicb 

vould . a:ong otber thin~s, a1•pl1!7 the de1tgnation ot 

principal voice• • 

-
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~.:lng t he 7eara 1mcedlattl7 following Sacha ' report 

t o the International Kusle s ocie ty a tlurr, ot aetl~1ty 1Q 

su;:port ot 19-tone t~::;>era.:.ect wu 'be6UJl. Ill Den=uk. p. s. 
Vedell built an instrument •apeblt ot both 19- end ~1-tOQe 

t e:perament, and later publisbe~ , vi t h S.rtelson. a eerl ea 

ot artielea shoving the pu.-ported ad•antagea ot 19- and '1-

to~• te~pera:enta OTe r 12- toDt te=pera:e~t by tbt •~ ot 

t he a~uarea o! tne errors Ln the eonaon~eea.l• ~ 
epp:ox.!.:ate errore ot tbe !i!tb . :.a.jor tbird and •!nor 

tbird in 12-. 19-~ ~d ~1-tone t~p•r•e~nto are. respect1ve17 , 

2 , 14 , 16; ? , ? , 0 ; &Dod 5 1 1 , 6 c:enta. 'The •u.s.a ot tlle 

squaroa or these tnterv&la are 456 , 98 , ac4 62 aquare cent s . 

ta1no t bia methOd , the J ump t roa 12- to 19-tone te~ per&Q4nt 

vou ld be t :apbat1call y just i fied by th e i..c.p.rove:eaaa ot t bt 

CO.O..On&JlCtl • 

In 1919 and 1921 Prot . Vo1tnt1n Io•lltnkov publ1ohed 

articles ( io Ger-_.n 1D t.be 3ua&1Ul publ ication I•ve: tt J • 

Akademitschenkowo} w~1cb went al~ ost unnoticed outoide ot 

~.aa1 a, bu't ll~icb ! or--ed the basis :-or an article 11hleh 

Jac qu&s Handscbio , tht not &d ~usicolo~i$ t , publ i &hod seve~al 

lG.Accorc!ino; t o l orr.e:-..ap \."e t!e ll aod S. rtellon ca lcu
l at ed b7 •callest a;uare a in 1915 aod publi•h•d their ! iQ4-
1~a i n Gott fried Sk j erne 's aoothly O~ia~-langua~e periodic&! , 
~ua 1k , 1n 1917 an! 1919. 
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1•u• at..- ill • book ill bo~or or Dr. o. '· Scbeaerlur.1 5 

ilar..dlchia above Xove lto.kov ' a et.&.rt ot the i.Dten&la ot what 

b• c:oD.81cS.re co be th.t Ju&t •~oDic aeale (21 toue. 

repr,esentiQS tbe ae...-en lett·ered desreea each tbr.e tiNa, 

oo.c: e each vitb D.atural , abarp, ud. f lat). The 1.a.t,erral• 

art g1Ten in decimal ratioa, and are abovn togtther with 

the e qui valent intervale in 12- ADd 19-tone tt:pera:ent. 

The error in each ot thes e te~per~ente ie approxiaated in 

coo::t.a.a &nd h&lt-coli1Caa. Tbe table end. a.pproxiaat1oo• ar• 

aho~~ belov, tn E%a:ple 40. 

Tb6 ecerging pattern shows that 19-tcet tt&P*r&eent 

i8 c.ea.rl1 P4:C'!ect tor ttoae inte ru.l relations built ot 

buil t ot cajcr t blrde, and not &a aatiatactor.r tor tboae 

re lat ion.~ built oo pe r fect ti!t~ . 

Ve4e l l an4 Bertelaon pre!er 19- t o 12-to~ tempera

~ent tor ita coo1ono..ncoa. Xov•l•nkov prefer. it on the 

beUa or a t abl e ot all or the 1.n.terYale.. The ea•• would. 

be ~l l but eloaed v ere it not !or one baa tc v eekD411 tn 

bo th argum.nta. Ne1ther pro•idea for tho poaJib111t7 that 

th& !nterYa ll he eonaid.erl a:e ot une ilua.l L&port&ace. It 

13 the retrop;re1a1on in the qual1 t7 ot the _.,.:-tee t t1!th• 

d•e~d tbe ~oat i:porca..nt o: t!:.e .inte:val• Yitbi_u tU 

o~t&•e, tb&t t:~o1es the &r&Test dou~ta oc tte acouatical 

1SaaA4ecb1n. J acquea, 
Y~bl1&~e4 in the Gedenkboek 
.ichel.:erl•er , p .. 1 .. 3. 



Elt6-.mpl• lfOt Ko~alenkow•• Chart ot 1 ? - and 19-Tone ~emperament• 

Dl•t&.ne • 12- t.ono !~ f!!£! l~t.Olll Dlf't&.nee 
1.000 c 1.000 1.000 ov•r 1 coruaa 1.059 C# 1 . 0<12 1 . 0}7 und er ~ coca" over 1 coc.:ae • Db l.CXl 1.075 under ); -co=a Wlder ~ co::.aa 1.122 D 1.125 1.116 over J; co::a:~a over 1 co::.:u 1.169 Dll 1 . 172 1.157 1 con:a over » cot;.:~:a . 

Eb 1.20!) 1.200 under )S coz.a;o ov•r )S co~:.:~o 1 . 260 E 1-'50 1.244 under )S c:oc:a 2 co:=ae 1.335 ~ 1 .~2 1.291 over ,., eo~fi over 1 co~a 1.260 Fb 1 . 20 • ove r ~ C:olll.lle unoer * coama 1.335 :? 1. 3H 1. 339 under * eoct:~o over l coco 1.414 'P/1 1 . }89 ld88 under )S com.ao over l eo::.: a • Gb 1 . :..4- 1.440 under ~ eom:~o under ~ couo. 1.498 G 1 . 5()0 1.4')4 under » comoo. ovor l cou.o. 1.587 G# 1 . 5625 1.549 over Yl coama over » C01:l.:IO. • J.b 1 . 600 1.607 Wlder ~ comaa ovor » coc.au 1.682 A 1 . 667 lo666 under ll coua Ovor 2 co~~~,;,~ua 1.782 A# 1.?36 1.728 under )S coua ovor )+ coa~~~;a " lib 1 . 8 1.792 under )S co.u:a ove r )S oo;:;u;a. 1.808 B 1 . 8?5 1.859 o•er ~ cocaa ove r l oou.• • Cb 1 . 92 1 .928 \AAd.er )i coua 2 coaaae 2 . 000 IW' 1.95) • 1 ooaaa 

~ 
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c;uUit:y ot the te:.perc~nt. E:and:scb.i..D turna bia a ttention 

cU.rectl,. to t.o.ia prot»lt.:, accepti::g 1a ;ril:ciple tl:.t priortq 

ot tbe t1tth 'but not to the ;-oint vtere it preclude& the 

cona!dtratio~ or other lectors in the aele~tion or rej ection 

ot 19-tone teaperaaant. 

In co:.partng 19- with ~tone teapera=ent, ~ich vaa 

alrea47 quite well known at t~ time ot the publicatiOA ot 

hie article , Hondechin takea a very vell-de!1,nt4 poeitioo: 

24-tont t ·tmptrautent YOUld add on11 to tbe chroaatic element 

in zuaic, ~llt 19- vould &lao reault in .n 1ncre-.e4 

~roxi:1t1 to juet intonation. 

Ca.n4actU.n partf&.ll.r disasaociatee bi&aelt troa the 

vieva txpreaatd in his article in a preface which eatebli sbea 

bis role aa a t raaacrlbe r rather tban a coav1~ct4 pa~it&4. 

Tbt article• of Jose -drsch=idt ebow a sra4ual 4tYel

op: tnt fro~ an interest in ~ultiple division in StDtreJ to 

the advoc&ey ot 19-tone te=per~e~t in particular. Citlag 

3uson1, varachai~t asrees that 12- tone temperament 1• near 

tb~ end o! its u.se tulness . But he disagree• with Bu.aoDi 

about 36-tooe te:peraoent an4 with the a4vocates ot 24-tone 

te:~e rame~t on tbe grounds that t heir proposal• inTOlYe no 

or~~e growth tor music, but rather, pure mechanical srovth. 16 

Be t ollows bia erltieiaa. ot 24- al:l:d }6-tone te:pera.=enu 

1~•crach&1dt , ~Viertel- UDd Sectsteltonauaik,~ Seue 
~us~~-Zeituno, 42: p. 18}. 
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witb an article ertollLn; 19-tone temper.aent.17 lA co&par

icg tbe acoustical values o: 12- ~ 19-tcne tcc~eraaente, 

::e d.ecla.rea t o: the lat~er despite a eha.rt 'Ahicb placea tha 

terser i.e a tar better light tha.a. cUd tl:oee ot \ie4ell or 

Eowalenkov. ~ere Vedell restricted b1cselt to three eon-

30D&nc ea, ~ whore Kowalenkov coaaidere4 all ot the l~tervala 

sa tbe enha.rmoDie seale ot 21 t one-a, ',1tl.racb.m.idt J)reaenta the 

major ecalo •• bio unit , compo.ring t.he 1oterva.la t roa the 

tonic in 12- tL.nd 19-tone tecpera.:e nt. He uaea t he Juat 

acole or PtoltQ¥ ae tbe bae1e t or comparlaon. At three ot 

the 1~tervala, 3:21 4:3, &nd 9:8, •:• de~i•ed troa fittha 

•lone, 19-tone te~pera:tnt does not tare vell 1n thle 

cc:parison. ~arac~~dt'a chart, eho~below aa Ez&cple 41
1 

use• the ordin&17 logari. thms ot 'th.e .i.Dtenal ratloa. 

~ ~ 12-tone deviation 19-tone de"Yi•tioo 
c 0000 0 000 000 0 000 0 
D 5 115 5 017 -98 4 75} -362 
! 9 691 10 0}4 •34} 9 506 - 18.5 
p 12 494 12 543 +49 12 675 •181 
G 17 609 17 .560 -49 17 428 -181 
1 22 185 22 571 •392 22 181 .... 
8 2?)00 2? 594 ·294 26 9}4 -~ 

1 7·~a.racb.:1d •, 
Ze!tu.a.e;, vol. 42: p. 

~. 19-stus!se §!!..!.!, I\et;e l':uai_k·-



I t v~~ld appear t~t with et~ st:pler •~ale pocaesa

inS Cl.e ad-.a.ota.oe • 4 inte=vals ~.o 2, a.!:r:l posaeaaino the 

s:•ller total d1acrep&nc1 v~a co~pared vith the Ju.t 

d1&t 0!11C acal.e, \/U.rach:Udt would r a-.or that •1atea. .But 

·.•~•ch.=..1dt •••• no ad?a.otage in si..cplieit;r i n tbia c.a_ae . 

Ravine &lrea~ atated his eoov1~t1on t hat tbe reaourcea ot 

12-tooe tecper&moot are ~ar exhaust ion, be alao &llerta 

t hat no can aoe no 1mpoa1ible obatscloo to a~raount in the 

ahi!t to t bt ~ore complex temperament. 19-tont temperament 

will be no pr~blom at all t or at:Lnos , ht aaaer ta, While tor 

tte plano it oaed caus• no =•jor ebanoea. The whit t ke7• 

eu be kept a.a tht1 &!'8:; ;he erlst:1:.g black kt 71 can 'bt 

aubC.h·ided. ed two nev onea add~d. 18 \ibert ot hora llight 

rte4 tbt at at1at1ca in b..ia chart &s a.o todora t~oot ot 12-

CYer 19-tone te:pera:ent, \tdnc~id t &eea 1.n 1 t support tor 

19-to~e tt=,eracent , OD tbe srounds ot ita near equalitt to 

12-tooe te~peracent on ao aeoustieal basia. Thia near

equalitJ, combined witb the ass~~t1on ot tbe exbauGtiOA 

ot the: resources ot 12-tooe te:::~per&.IJent (vhicb. ia tUDd.amental 

to Vd.rachm1dt •a v1ewpo1.nt) produce as stro.cg • lea.ning t oward 

1~- to~e cempt ra:ent a& that ot those eutbore vhoat acouatieal 

~Jrve7B ! oun4 19-tont te~,er~nt vell &h•a4. 

'."tl.rschci dt'• caae t or 19-to ne te:.pe:ueDt r eate. then , 

o~ i:a bei.n; tbe :.oat useful te.:pe r:-a=ent ecnta1n1D.g .or. 

thu 12 tonta a.n4 DOt o::a ita bein.s; ictriDa1cell7 btJtte r tbu 

18Ib1d ., P• 216. 
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12-. -."d!"aebmidt • jJ theory ot ratio:::.e..l tone 111t ·OU (cUa

cus! t~ above 1D Chapter 1) e~ovs v~ te eonaidtra t hi a to be 

so ~ alao ·~soata a poasible su~e~ueot courae o t eYOlu

~10D t o 22-tone te~pera:ent, vbich O,.lt had alao 4tclare4 

potalble. but vhlch later &4Yocates ot 19-tone tesperaaant 

were atrongl7 to oppose. 

Th.t relative li't&kc.eaa, in 1 9-tcne teroper•aeat . 'ot the 

representation or tho dietonic •ca.l•• which Vdrachmidt in• 

af!verte..otl :r expoaoa without being part1cubrl1 concerne4• 

a~pt&:l to have couaed c onsiderable concerc t o tbe la t tr 

ad.voc•t-tl O! 19•tOZ:I te.c:.pera.:eot. NOlle O( the thrtt aa.jor 

advocate• ot 19-toce tecper~nt v~ t ollov ua ea cht 

diatc~ic acale oc Ptole~ as a mus~c~l7 baaic pheno14oon 

in t he 19-tone ayate3, Kor cerup &Dd Ariel both replace i t 

vitb the diatonic ot Did.~us , ti:!!'r-eb7 i=;lrovino the reA41t:1on 

o! the &upe rconic 1n 19-to~e t~~~~~a:ent eoaa1derabl7.19 

I~:.~ur goee : uch !art her; be ~ l!J::U.na:es the dia t onic. t cale 

as a point or re ference tor 19-t -oi:.e te:t;ereoent ic tavor or 

• "St:l)ra-diatonie" seale vi t h 12 :.ea~r•. As 1Coval enlco w•e 

cha rt (EXacple 40 ) demonstrates, the core non-d i c tooic tonoa 

usec1 which are related. to the diat-o:.ic. -=.e:Dtter• by t h1rd.a, 

t he better 19-tone tec~ra:enta !area in co=par1aoc t p 12- . 

19Th• au~erton 1c ia 9:8 1~ : k• tetrachord of Ptole=7 • 
l.:l;; 10;9 1a tbe tetrac!lorc! of Dl~y:.us . ':'he rea~cU•• cant 
l'alc.es a.:e ~ aDd 182. i-he- •~f::~=-~c.:..!c ia 12-toce t ·t:pera
=-:lt la 200 cec.ta; i.a. 19-tone te=.~e:-a..=:e:;.t, 189 c ecta . !7 
t::.1~ co:;parieon 1t 1a evident ~b.a-; : :_e $ o1 tt o! t !li1 o.a.e t one 
t~& the tetrachord o r ~ole~ to e~a t o r ~idy:ua 11 autr1c1cat 
t o s~!It the balance o! accuracy tor the vtole 1eale tros 12• 
toc.e to 19-ton. te:peruetlt . 
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Vith the above, our co~Lde:at1on ot t he theor.7 ot 

19-:~n• t a=pe :~ct ~d i ts advoeac7 up t o the t lae ot 

Ior1•rup. Ariel. &D4 Yasse: is co:,lete(.. !l:.e ::au three 

c:b.a;tarl vi ll be concer:ed vitb the wri tic,ga ot t !lia 

trJ~v1rAta 1 Vlth whose vork the eaua a ot 19-t ona ttmpera

m.ent 1a cloeel7 aatoc1 ate4 . 


