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CEAFTER 8
TER ANTECEDTS AND EATLY AIWOCACY C7 19-TCHE
TEPERAMENT

The advocscy of 1%—tone egqual texperaszent bas been
for the mcat part & 20th century phenczencn. Three writars
ipn thig century have presented extended treatises favoring
its adoption-=-twe of them in book form and one im o series
af releted pamphlets. Esch of these writera will be
gstudied in some detail in a separste chapter.

l%=tons texperasent is referred to without advocacy
bty at least one theorist in the 18th century. It is
ecdestly advocated by several writers inm the 19th ceatury
of which the firat is evifeatly the Englishaan, Veslay
Wosolhouse, and is the subject of mn snthusiastic report by
the Garzan, Melchlorres Sachs, to the 4th Congress of the
Internationalen Musikzesellschaft in London, in 1911l.
Finally, It is written of with favor by a number of authors
in scattered periodicale leading to its espousal in the
1920's and 19%0'a by Eornmerup, Arfel, and Yasser.

Io two izportant respects 19-tone texperazent has its
rogts in the Fennissance, slthough it sppesars naver to have
beer. directly sdvocated before the 10th century. Theoreti-
eally, it reseazbles very closely ome of tke tezpered tunings
wiich gained the qualified endorsezent of several of the

leading Eepsiesance theorists. Fractically, 19=tons

tezpe-azent cac clale an antecedent in the several lostru-
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gents using 19 tonos to the octave which were built durlng
the Heceissance. 'We do not know precisely how these instru-
pects were tuned, but the evidence sugsgests that thay ur;n
tuned peither to 19-tone tesperament Dor to the meantons
tezperazent which most closely resembles it (1/3-comma
tezperazact). Neverthelesa, the existence of thess instru-
zents bes been widely kmown, and the possibllity that they
were tuned in such & way as to anticipate 19-tone tempera=-
pent has been recognized by several of the sdvocates of
19-tope tezparamant. A5 these instrusents were easily
retucable cezbali, it i= possitle that they were experi-
zentully tuned and retuned to many possible tezperaments

ircluding 1/5=comma,

SALINAS AND 1/3-COMMA TEMPERAMENT

In hig fazous treatise De Musice, the blind Spaniard
Saliznas, 1512-1590, takes up at some length the subject of
tezperazent which he considers a mecessity. Ee lists
tiree tezperazents which he deems to¢ be worthy of considera-
tion; tke first alters the fifths by 1/3 of a comma, the
second by {E‘IT ef a cop=s and the third by b of a r.ul.u.l In
eech case he carefully lists the various tunings of the -
tetrachords--distonic, chrometic, and echarzonic--which be

tongiders renderable in the teasperasent. In sach case hae

—

pe pusica, Liber IIT
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also diagracs the temperazent, akowing the positicn of ssch
tooe witk respect to its position in the diatonic genus of
Prolemy snd with Tespect to the others. Salinas discusses
the three altermatives as though they were equally known

(er uskmown) to musicians of his time, but whers scholars
hzve found earlier instances of the advocacy of ¥- and 2/7-
coz=a tezpearament, they have apparently found no sarlier
reference to l/3-ccz=a tnnperlsnnx.z If Salinos was the
icventor of 1/}—comas temperaceat, he besrs his echievement
acdestly. EHe treets it first sasong the three posaible
tezperaments, at sozewhat shorter length than the other

two, and he acknewledges the superiority of the major thirds
acd the fifths in the othar two tezperaments. Laverthelesa,
Salipss did npot take 8 stend against 1/%-copma temperament,
ancd as lons as he appears to have been the firat sajor
writer to acknmowledze it as a reputable temperszent, his
role as an unwitting grandfather of 1%-tooe tecperaszent
ATj4GTrsS secure. <-he two tesperaments are alsost identical,
@nd it appears tbst Salinas was interested io & 19-tons
&pplicstion of the tecperazent to the three g;nart.s

Barbour poizts out that Salinas never stressed the

2 rhour refers to l/3-gczca tezperazent as ths "in-
venticon of Frazcisco Salipss.™ Tunios snd Tecperazent, P.
3. It sppears likely that it wks ol eurlier Euvnn:Iun.
Zzreerup attributes it to Arsold Schlick, substantlally
earlier, claizins 1/3=cozza tezperazent to be included in
tze supplexent of Lis Zpeizel der Crgelzscher ucd Crzapisten,
attribution of & tuzteT oI ceantone tesperazentd ¢ SCRLLC
iz treditional snd is strongly disputed by Barbour, who
Claims Schlick's tunings to have been irregular.

jmbﬂu‘. Ops= ﬂi’. P }."l'
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sdvantage that 1/3-co==a tesperasent possessed in beirg a |
glosed systez (through 19-toze sgual texpsrament). This
is quite unierstacdable, since Sslinas predated the general

copcurresce that there is any advantese a priori to a closed
systex as such. Salinas could oot have failed to notice the

tendency of 1/3-comza texjperazemt to produce spprorimately
ejual intervals, for he meticulously diagra=zed each of his
tesperazents, and 1/3-coz=s tezperazent produces intervals
which appear exsctly egual on his ¢hnrt.‘ It is unfortunate
that Salinss d1d not record his reaction to what he zust
huve noticed cn his diesgrams.

The izpression left bty Salipss and other writers who

included mention of 1/3-comza tespersment is that 1t wes an
accepted, though juaior, partmer of ¥~ and 2/7-comas tezper-
aZents which, becauss of their better thirds and fifths,
had more prestige and core widespread use.

It was Zarlino who is generally credited with order=
ing the coocstruction of the firat known instrument with 19

tones to the octave. Another s=ore fazous 1%9=tcoe inatru=-

zent was the "clavicesbalo universale,™ mentiomed by

Fraetorius in his highly renowmed work Syotag=a MNusicua.

Fraetorius reports that the instrusent was bullt by Elsass
and was in the service of the duke of Fregue. Elsass has
sccordingly been given occasiopal credit for building the
first 19-tone instrument and even for erizinsting 19-tooe

“pe Musica, op. eit.

i
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tu:;trt::nt,5 althouzh it is Bighly unlikely that kis imstru-
ment was tuned to & very close approximstion of 19-tone tem=
porazent.

What wmusic could be perforzed on the clavicezbalum
ypiversale? According to Praetorius, works in the enharmonic
geous and works in the chrosetic geous such as Marenzio's
zadrigals could be performed on such an instrument. Haupt=
gacn bas effectively disputed this asssertion, pointing out
thet in such chromatic madrigals as Suel Suo Antico Stylo
Mereazlo uses Ci and Db ip differemt voices at the sane time

a8 apparent tdentities,® 4 19-tome instruzent would be Just
whet 18 not needed to perform such works of Marenzio, which
¢lézor instead for leé-tone teaperasent.

Praetorius' spparent pisunderstandisg is i{taelf re-
vealing. That he could heve pade such a mistake ip feiling
to sees the zezitonal implications of Marenzio's motation
Buggesats bhow far 12-tone agual temperacent rezained from
the comsclousness of the sverage musician in 1600. To such
& susician C¥ and [b were different topes and could only be
raalized together if instrumsnts other than the conventional
ksyboard instru=zents playsd them.

Tha incresse in the use of chromatic resources, and
the rige of intereat in Eodulation forced susiclars gradu=-

8lly to a cholce between additional keys to the octave on

—

5£urnerup, in jeoustic Valuaticn of Intervels, refera
o 1%-tone tecperaszent &8 ZLsans' Li--tobe teazperazent, P

=
, Hauptmann, M., Tezperatur, Jahrtfcher fér Musikalische
Wisserschaft, I, iﬁ&}. TCe ri!ir;nti cited {5 from p. 80.

e
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the ooe band, and the gradual erocsion of the differecces
i{n the sezitone on the other. It was the labtter course
which was chosen, at the expense of the purity of the thirds.
Throughout the 17th and l8th centuries, the fifths and
thirds grew generally larger es meantons tesperamsnt of K-
cozzAa was superceded by l/6-coz=za tecpersment and finally
by equal temperament. This brought zusic farther and farther
away from the intomations of 1S-tone temperszent, and from
that acoustic copdition in which tones nusbericg more than
twelve could =ake & substantisl contribution to the mebllity
and consopance of the system. As the thirds and fifths
grew larger and the senitones becacse mors and mors sgusl,
lnstances of "split keys" becazme rarer and rarer. It is
concelivable that theres was a point arcund Salipes' and
iarlino's time when =zusic migzht have evolved as easily
toward 19-tone temperament as toward l2-. With the enlarge-
zent of the rifth and third in the 17tk century, an un-
chaczeable course toward l2-tone teoperazent wus establiched.
It is hardly surprising that in this atmoaphera I;tnl- ar
nothing about 1/3=-comza or 1S-tone tecperazant was sald.

It 18 gquite sappropriste that England, the country
¥oich relipnguished peantone tecperazent most belatedly and

Eost ruiuntantly,? produced whatever ioterest in 19-tons

?mco:-din.; to Bosanquet, at least two organs in major
Eslish eathedrals were atill tuned to zesntone teoperasents
iz 1579, Wwhile Bach in Gerszacy was sdvocatiog and using aa
BlZcst egual teaperazent of 12 tones, Efndel, in Exgland,

teen usinog an nrian with 1& keys to realize s broad
Tatze ip what may well b
& of m cozma.

ave been m temperssent of more then
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tezperament existed before the wmiddle of the 19th ceatury.
After the continent hed long sipce established A-comaa
tezparament as Ao outer limit for ths reductica of the
fifth, and hed passed through 1/6-cozma tezperament toward
agual tezpearazent, Hobert S=ith in England, in 1759,
published Ris trestise Harmonics or The Fhilosophy of
Musical Sounds, advocating the tezperament of the fifth by
5/18=-com=a. On page 158, S=ith iocludes lS-toze tezpera=-
ment in a table also listing lié-, 31-, 50-, and meantone
tezyeranents. l9-tone teaperament is diszmissed by Saith
bacauge of the discreponcy between the degree of accuracy
obtalned by the major sixth (almost exact) and that of the
fifth apd major third (abtout 1/%=coasa error). It is
Zgith's thesls that insofar as possible the errors involved
in a tecperscent should bte egually shered by the thrae
principal copsonences. While excluding Szith from sny list
of advocates of lY9-tooe temperasent, it is worthwhile moting
That his {pclusicn of the major sixth szozns the basic con-
sonences shows & polnt of view in copz=on with almost all of
the later supporters of this ecctsve diwisicn, ome of whose
feculiar features is the almost perfect representation of
that interval,

Adpother Znglishenn, Wasley S. B. Woolhouse, may well
have hoen the first advocate of 19-tone tezperament as such,

Fresusably a sathe=aticlasn, he was Head Assistant on the

Sautical Almanme, His Essay on Musical Iztervals, Earmonics,

—— —__
e ——
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acd the Tecperazent of the Husical Scale, 1835, contsins a
direct sspousal of 1%9-tone tesperazsnt AS & practical
gusical systes.

In his over-all view of tesperament, Woolhouse is
essentially & disciple of Szith. Hegarding the parfect
fifth, the Eajor third, and the minor third as the three
besic copsonant intervals of music (not counting the octave),
Weolhouse seeka to find that tezperasent In which the total
dissonance ipvolved in these three intervals will be a
zipime=, ALilthough this represects a somevhat different
epphasis from thet of 8zith, whose prisary concerni was in
#juality of error, it produced a similar result, becauss
of woolhouse's sethod, whick was to calculate dissonance by
the sguare of the arror of each lnterval. The use of
fjuares renders preferable that aystez lo which the dis-
crepaccies tend to be egqual, because & large discrepancy

in acy single interval would produce am exceptionally large

FJuare -a

Br a coeplicated algebraie process Woolhouse relates

the srrors of sach of the three intervals to the alteration

Bﬂunlidn:, for exuzple, two syatezs icovolving two
intervals, the errors for coe systez teing esch 3 units in
tize, the errors for the other aystem beinz unesquasl, 1 and
5 units respectively. Calculating without sguares the two
Systems are of apparently ejual error, the sus of sach be=
iz ¢ uynits. Buc calculated ty the sguares of the errors
toe systez with uzegual errors is zuch the worse, cootaln-
izz & total of 26 sguare uznits of error while the systea
f sgual errors cootains only o total of 12 square units,
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of the 9:8 wkole-tone in each of the systezs. He then
finds the ratio of tone to sezitoze which will produce the Ii

minizum sum of ths squseres of the errors, end finds it to

be cloae to E:5, whersupon he suzcests that in the i1desaxl
gusical systea the tons would Beve B units and ths ssaitons
5s This would give 50 units to the octave, the very tempsr=-
azent advocated by Eaith.

Woclhouse, howevar, is comcilistory in pature, find-

izg much to praise i{m both 12~ and 3l-tone temperazents, and
especially in 53-tone teaperasent. After glving serlious
concern to nearly all of the tesperacents which have since
been advocated, woolhouse selects 19-tone tesperazent &s the
zoat usefuls, "The scale of 19 sounds in the cctave, which
Sives great accuracy to the harzony, though not to such
theoretical minuteness as the scale of 5% sounds, would, oa .
account of its simplicity end eaay adaptation to the con= ‘
struction of the instrusment, be & useful improvesent in
the correctness of the harmony, without infrinzing on its
practieability ss regards the perforcer. It is to be bhoped
that soze persevering experimentsl musician will construct
84 imstrusepnt on this scale apd give it a fair I;:r.'l,l..‘l,.."lg
Such is Woolhouse's wiew, &nd the points zade by
later advocates have tended to bte elaboraticms and sub-
etontiations of Weolbouse's position, with orly occcasional

nnd scattered argusments of s really differsnt nature.

Y.oolnouse, 0p. cit., p. 5%,
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From an English Neuticel Almecac assistant, 19-tona
tezperament turned next t0 a Fersan finance ainister for
suppert. In l852 Priedrich Cpelt putlished his Allgezeins
Toeorie der Musik. GEeglpoing witk a theory of consopance
based o8 the simplicity of the polyrhytita set up by two or

more fundarental waves, Opelt procesds to messurs wvarious

susicel syateas by the stacdarda ef proximity of pitecksas to
COCBODANCEE .

An ipterest in the Yth partisl causes Crpelt to con=-
gider serlously the zerits of Jl-tone tezperazent, btut hes
rejects 2l-tome texzperasent as too difficult for u...lﬁ
He therefore chooses mot to use the 7th partial in construct-
iog his musical systems, aod ssserts thet oaly 12- and 19-
tone temperazents can provids representation for the ra-
aelning netural consonances.

A8 betweesn 12- snd 1%-tooe temperazents, Cpelt con=
glders 19= in zany respects to be the better of the two.

The chief sdvantage of 19~ which ke stresses is the absence
of any error greater than 1/}-cozza im the representation

of the baslc consonsnces. EHis favorizg of 1% over l2-tonas
tezpsrazent is supplezented by & consideration of the likeli-
hood of 8 change from the one to the other. He concedes

that such & change would be difficult, but be does mot con-

sider guch an alteration in keyboard instrumeats to be

1cpe1t, op. cits, pe 66e
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izpossible (unsusf#hcbar) or even izmprobable
Euntlhr!&hlinlichj-ll

Batween the dates of Woolhousa's a=d Cpelt's publi-
cations, & barsonium with 19 tonss to the cctave wes con-
lnfuctti by P. S. Munck, a professor at Lusd, Bhidcn.lz
This instrusent mey well have been the first effort at a
consciously equal-tempered imatrument with 19 sounds to the
cctave. The work of Prof. Munck, whose instrument ims
presently at the Stockhiols Museus, represents the begin-
ning of wvery fruitful labor on multipls division by in-
Labitants of the Scandingvian countries. Scandipavians
kave recained iz the forefrozt of the advocacy of sultiple
division to this day.

Unfortunately we do not have any of the music Prof.
Munck played on his har—onium. The first koowa descriptive
iznformation about the perforzance of musiec written for a
1%=tome instrument comes from the report of Prof. Helchior
Sechs to the 4th Congress of the Internaticnal Musie Society
in Lozdon in 1911. The actuzl music is agsin missing
(slthough a manuscript may well exist somewhers),; but wa
heve enough descriptive materisl to obtain a fairly good
ides ss to what it was like. It protably iovolved tradi-
tional bharsony with an abusmdsrce of 7th chorda ecploying the

S—

Hrpsa., p. 53.
IEIbrﬂlrﬂp, Musical lccustics based on a Pure Thi

Systez, Munck is sald by Zorcerup Gto Eave bullE Bis 15=E
Derzozium about the year 1855.
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upique ezharzonic relstionships of 19-tooe temperazent,
whersin ths "common tome” of l2-tcone teaperazesnt is re-
plsced by "resoluticn® in 1%=. Sachs' szphasis is on the
playability of l2-tone music on 1%-tcme ingtruments. This
playability he supposedly demonstrated &t the Congress in
Lopdon. It is essy to disagree with his conclusions, how=
ever, especlally in chromatic music, where the different
systezs =ay iovolve discrepancies approsching snd aven
excesding half a seaitons.

Smchs' presentation te the congrass included a theory

of the developaoent of musical systems which closely anti=-
¢ipates Yasser's. Sachs sees the dr.-'relu-;_n-nt of music as
buving progressed from 3 to 5 to 7 to l2 tones per octave,
with 19 ms the next system. That Sachs belleves 1o the sume
additive concept of tonal evoluticn as Yasser is evident

froz the fellowing statezent: "“As the le-tone aystez arcose

out of the combining of the 5- and 7-tone syate=s, so, in
the further course of developzent, the 1%=tone systea, which
=ust also be tecpered, will coms out of the uniom of the 7=
apd lZ2-tone ﬂltlﬂl-'li

To Sachs the edveat of l%=tone tezperazent will result

iz » greater degree of purity in the triads, but of much

lﬁﬁrna-* af the 4th Concress, Interantiocnal Husie
Zociety, 1511, ps 2£79. "wie 8Us der Terbinduns des -inf= und
Iliterntonsyatess das IwSlftonsystes entctand, so eatsteht im
weiteren Verlaufl der Entwicklung aus der Verblodung dea
Eleten- Iwdlf=- und '-lu.n.thntonl;stt-. welches auck ein
tezperiertes seln muss.”™
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greater laportance to his is the incresse in the richoess

of susical expressive mesns (Sereicterunc der musikslischen
usdrscks=istel) thet can be sxpected throush 19-tons

tesperazent. As & exacple, Szchs cites the addition,

throush 19=tope tezperament, of a third form of the
deceptive cadence, In the key of ¢, he points out, cne

can, in the lZ2-tone systes, resolve the dozinant chords

to either A minmor or Ab zejor and produce what is called a
daceptive cadence. In l9-tooe music a third deceptive
resolution to GF is posaible. It sesms unlikely that anyone
today would ccnsider tiis of grest 1aportnn¢n..but Sachs'
argu=ents make sence for their time, snd point out a
possible use for multiple divisicn which bas oot gooe al-
together unsoticed by its later sdvocates. It might be
possidle with 19-tooe tesjerasent, or with snother multiple
division, to expand functional bar=ony, beglnaing at the
point whers it transcended its own limits within a l2-tone
framework and disintegrated. Such a theory of the disinte~ ]
gratien of functionsl harzony is implied by Yasser, although |
be doss not state 1t directly.

Fioally, Sachs should be moted for several fascinat-
ins suggestions for the refors of musical notation. Eriefly,
they include the use of zulticolored staflf licea to simplify
Pite: differentiation and obviste the need for sccideatels i

tven in s 10-tone systeazs, and a graphic notaticn of pitches

b7 horizontal strokes woose lensth gives exact duration and
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whose thickness gives an exact dyzaszic indication which
would, a=zong other things, siaplify the desigoation of
prioecipal veices. n
Daricy the years immediately following Sachas' report
to the Intermaticnel Musie Soclety a flurry of astivity in
support of 1%-tone teoperazsnt was begun. In Denmark, P. 5.
Wedell bullt an instrument <apable of both 19= and 3l-tone

tezperement, aand later published, with Bertelson, a series

of articles showing the purported advantsges of 19- and 31-
tone texperazents over 12-tone tezsperazent by the sum of
the sguares of the arrors in the consonasces.t’ The
approximate errors of the fifth, major third and ainor

third in 12=, 1%=, &and 3l~tone tesperaczents are, respactively,
2, 14, 16; 7, 7y 0; &and 5, 1, 6 ceats. The sums of the
squares of these ilotervals are 456, 98, acd 62 square cents.
Usinz this method, the Jusp fres l2- to 1%-toze teaperasent
would be ezphbatically justified by the izprovezents of the

CORSODADCEN . 'i

In 1919 and 1921 Prof. Valeatin Eowalsnkow published
articles (io Ger=an io the Zussian publicatios Iswestija

afdenitschenkowd) which went almost unnoticed outsoide of
Zussia, but wioich forsed the basis for an article which

Jaggues Hapdschin, the noted musicoleglst, published several

l‘Accnm‘.‘lng t¢c Kornerup, wedell and Bertelson caleu=-
lated by s=allest scuares in 1015 and puclished their find-

ings in Gottfried Skjerne's monthly Dacisb-laszusge pericdical,
Susik, in 1917 aod 1519.
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yoars later in a book in homor of Dr. D. P. Echlul-rlithl5
Hasdsechin shows Kowslenkow's ckart of the lotervals of what
he considers to be the just echarzcnic scale (21 tones,
rapresenting the seven lettered degrees wsach three times,
oncé sach with natural, sherp, and flat). The lotervals
are given in decimal ratios, sand are shown togethar with
the aguivalent intervals in lZ- mnd 19-tone tezperazsnt.
The error lo each of thesa tecperszents 1is approximated in
comzag and half-commes, The table and approximations are
shown, below, in EZxazple 40,

The emerging pattern shows that 159-toce tezperasment
is npaarly perfect for those intarval relaticns bullt of
einor thirds, better than l--tcne tazperazsnt for those
built of major thirds, and mot as satisfactory for thoszs
relations bullt on perfect fifthe.

Wedell and Bertelson prefer l%= to lZ=tooe tempera=
gent for its consonances., Eowalenkow prefears it on the
bagis of & table of all of the intervala. Tie case would
be all but closed were it not for cne basic wenkness in
both arguments. Nelthar provides for the posalbillity that
the intervals he considers are of unsgual lsportance. It
is the retrogression in the guality of the perfect fifth,
deezed the zost isportant of the intervals withis the

Scteve, that izposes the gravest doubts on the scoustical

15Hnn¢|¢hln. Jacques, Arustisches aus Zussland,
Published ip the Gedankbosik BT eCOoGED 84D Eg. « Be
Sthevarlesr, P l1%3.




Example 40;

Matenca

over 1l cooaa
over 1 comas
under % coczaa
over 1 cozaa
over W cocaa
over % cozan

Z cozzas
over 1 cozan
under ¥ coamsa
over 1 comza
over 1 commg
under ¥ coama
ovar 1 comzao
over ¥ conaa
over & cousa
over 2 comsas
over ¥ coumm
over ¥ comza
over 1 comme
£ commag

12-vone

1.000
1.939

1 .122
1.169

L
[
-
I~
=3

c
Cu
il
D
I
Eb
E
==
L
F
Fg
Gb
G
G#
Ab
A
A
Eb
B
Cob
By

[
=
-
L]

5

b et e [ e o ot et
-
B e

SueNG

19=Lona

1.000
1.037
1.075
1.116
1.157
1.200
1.244
1.291

1.359
1.388

1.728

Eowalenkow's Chart of 1= and 1%-Tona Tempernments

atance

under ¥ coman
under ¥%-cozsa
over k cozaas
1 comaa
under ¥ cozma
under % comza
over ¥ coroe
over ¥ conma
under ¥ comaa
under ¥ comma
under % comza
under ¥ comaa
over § conme
under ¥ comaa
under % commg
undsr ¥ comam
under % comma
over ¥ comaa
under ¥ comma
1l comma

192
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quality of the tezperazent. EHandschin turns his atteation
directly to tois problesm, accepting in Friceiple the priority
of the fifth but oot to the point whers it precludes the
consideration of other fsctors in the aselectiom or rejection
of 19-tone temperament.

In cozparing 1%9= with 24=tons tezparament, which was
alresdy guite well knmown at the time of the publication aof
his article, Hondschin takes & wery well-defined position:
Zk-tone tezperament would add only to the chromatic elenent
in =usiec, while 19- would mlso result in mn increased
proximity 0 just intonation.

Eandschin partially dissssociates himself from the
views expressed iz his article in a prefsce which establishes
bis role a3 a traoscriber rather then & convinced Fartisan.

The articles of Jose wirschmidt show a gradunl devel-
opz=ent froa an interest in sultiple division in general to
the advocacy of 19-tone tezperament in particular. Citing
Susenl, Worsehaidt agrees that 12-tone teaperament is oear
the end of its usefulness, But hs disagrees with Pusoni
&bout Jo-tone tenperazent and with the sdvocates of 24-tone
fezrerament on the grourds that their proposals invelws no
Orgezie growth for music, but rather, pure mechanical ;ru-th.ls
de follows his criticise of 24- epd 36-tone tezperasents

15Eursch:1i=.'?iertnl- und Sechsteltonamusik, Neus

Tusik-Zeitung, 42: p. 183.

S
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with ap article extolling 1%-tope tﬂpn‘mnhl? In cozpar-
izg the scoustical values of 12- and 1%-tcpe tecperazents,
ke declares for the lstter despite & chart which places the
forzer io & far better light then did those of Wedell or

Ecowelenkow. Where Wedell restricted himself to three con- |
sonances, and where Kowalenkow comsidered all of the lntervals

iz the enbarmcnic scale of 21 tones, Wirschamidt presents the

pajor scale a4 his unit, comparing the intervals from the

tople in 12= und 19-tome temperazent. He uses the Just |
scele of Ftolemy as the basis for cozparison. As three of

the ictervals, 3:2, 4:3, wnd 9:8, are derived from fifths

alnm.' 19-tone tezperazent does not fares well in thia
cozperison. Worschaidt's chart, shownbelow as Exasple a1,
uses the ordinary logerithzs of the interval ratios.

Exazple 41: Wirschaidt's Chart of 12- azd 19- Systems |

Pitch Just le-tone deviation 1%-tome deviaticn

¢ 0 000 0 000 000 0 0Co 0 J
D 5115 5017 -98 4753  -362 '
E 9 691 10 0%a +343 9 506 -185 ‘
P 12 4% 12 543 +49 12 675 +181 |
o 17 €09 17 560 49 17428 -18) f
A 22185 22 577 392 22 181 -
B 27 300 27 5% »234 26 934 -366
altmf?ﬁg:cﬁfa;: Dis 19-stusize Skals, Neve Nusik-
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It would appear that with the sizpler scale possesa-
ipg the sdvantage, 4 intervels to 2, and possessing the
szellar total discrepancy when compared with the just
diatonie seals, WiArsceh=idt would fevor that systea., BPut
wArschzidt sess Do adwvantage in sicplicity in this case.
Eaving already stated his conviction thaet the resources of
17-tone temperament are near exhaustion, he also asserts
thet be can see no impossible obstacles to surmount ino the
shift to the more complex temperament, l%-tone temperament
will ba no probles at all for ast=ings, he asserts, while for
the plano it need cause no zajor changes. The white keys
can be kept as they aze; the existing black keys can be
subdivided and two new ones lided.lﬂ where others might
read the statistics io his chart as ao endorsezeat of 12=
ever LS=tone tezperazent, Wirschzidt sees in it suppert for
1%-tone temperazent, oo the grounds of its mear equality to
l2-tone tecperasent oo an acoustical basis. This near-
equelity, combined with the assunption of the axhausticn
sf the resources of 1Z-tcne teoperaszent (which is fundamental
to Wirscholdt's viewpolnt) produce as strong & leaning toward
19-toze temperacent as that of those suthors whose acousticel
furveya found lS%=tone tesperazent well ahead,

wiirscheidt's case for 19-tone tezperament rests, then,
oy its being the =ost useful tespers=ent ccntalning more

than 12 topes acd not oo its being intrinsically better than

—

B¥eia., p. 216,
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12-. Wworschmidt's theory of ratiozel tons systems (dis-
cuscsed Bbove 1o Chapter 1) shows why ke considers this to be

go =4 also susgests a possible sutseguent course of svolu=

ticn to £2-tone tesperament, which Cpelt had also declared
pessible, but which later sdvocates of l9-tone tezperament }
were strongly to oppose,

The relative weakness, in 1%9-tcns teczperazent, of the ‘

representation of the distonie seale, which Wlrachmidt in-

givertantly exposes witheut being particularly concerned,

appears to have coused considersble concern to the later

gdvocates of lO9=tone tecperazent wis follow uses the
diatcalc scale of Ftolemy as a musicelly basic phenomenon

sdvecates of l9-tone tenperazent. bhone of the three major [
io the 19-tone system. EKornerup smd Ariel both replsce it !

vith the distonic of Didysus, thereby isproving the readition i
of the gupertonic in 1S9=tome tezperszent :unnidarlhl:.lg EF
Yasser goes much farther; he sliminates the distonie scale i
&3 8 point of reference for l9=-tone tezperacent lo favor of l
& "gupra-diatonic” scale with 12 ze=bers. As Eowalenkow's i
chart (Zxasple 40) dezonstrates, the mors pon-diatonic tomes {
Used woich are related to the distozie =zezbters by thirdas,

the better 19-tone tesperazents fares {8 cospariscn to 12-.

—

15Tht supertonic 1s 9:8 iz the tetrachord of Prtolezy,
B2 10:9 1o the tetracherd of Didy=us., The respective cent
Velues pre 204 and 182. The supartczic io 12-toce tespera-

Elis cozpariscn it is evident that tze shift of this one tons
frca the tetrachord of Ftolezy to tiat of Didysus is sufficient
o sLift the baleoce of sccurscy for the whbole scale from 12-
toze to 19-tone tesperament.

|

|

|

Eeat i3 200 cemts; in 1l9-tone tezperazest, lEY9 cents. By "
|

I‘




<66

With the above, our corsideration of the theory of
19-0ne tesperazest scd its advocacy up to the time of
Eor:erup, Ariel, and Yasser is cozpleted. The cext thiree
cha;®era will be comcerced with the writiczs of this

trimvirate, with whose work the cause of 19=-tone tesmpera-

zent 13 closely associated.




