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CHiPTER &
UNUSUAL SUSGESTICYS POR = UAL TENFESAMNENTS

In this skort chapter sppear briefly temperaments '
with many tooes in the octsve which have been regarded as I

ideal but impractical, and tecperaments with relatively fow
tones belonging to unusuel orders of r aad contalning serious r

defects in thelr thirds or fifths.

"Ideal™ Syatemns

Exazple 36 shows the basic acoustical featurss of
seven of the lesding systezs of zultiple division invelvicg

Zore tomes to the octave then even their [irzest supporters

Beve deemed practical.

It is obvious from a quick exazipation of this chart
that 2¢ truly ideal tecperszect in which the partisls
through 13 are accurately represected hss been found. It '{
15 pateatly abeurd to use the same kind of standards as i
are used in li-tone tempereczent whan Eeesuring the disecro-
parcles of systecs havicg over a hundred tones per octave.
“ith 100 tones to the octdve, the individual pitches are
only 12 cents spart, bringing eny imscirable piteh within
& cents of s member of the system. Czme would expect "ideal®
tezperasents suck as thess to heve & particularly high

degree of correspondence between tezpered and Just ratios

to compensate, at lesst in some measure, for their




EXATLE 363 "IDEALY SYSTHMS

Fumber of Toneas: Ti B? 113 118 171 347 612
Cents Pear unit 16.22 1’-?’9 10.62 10,17 ?102 ’t‘ﬁ 1.96
Bize of the fifth 697.30 703.45 700,88 ?Dl 69 ?01 75 702,01 701.9
Error of the fifth 4 .65 1...)0' lon? 1 0420 0,06 U-m
% of poasible error 57 22 20 s o6 0a oo
Bize of the third 389.2  386,2 382.3 386.4 386.0 387.3 386,.3
Error of the third 3.1 0.1 &,0 0.1 0.3 1.0 0,0
% of possible arror B 01 75 02 o8 29 00
Bize of the seventh 973.0. 965.5 966.4 966.1 C68.4  968.%  GRA.6
Error of the seventh 5,2 5.5 2l 2.7 0.4 0.5 0,2
% of posaible error 52 48 45 53 11 29 20
Blze of 11:8 Eﬁllij 551-? 55‘?12 5‘“‘9-2 15‘5‘4-4 549!3 55‘1|Q
Error of 11:8 0.0 0.4 0.9 2.1 3.1 1.3 0.3
% of possible srror o0 06 17 41 aa 75 51
Bite of 138 B43%,2 B4] .4 aixn.9 B 1 B4Z2.1 m;! 841,2
Error of 13:8 247 0.9 1.6 3.6 1.6 0.2 0.7
% of possible error 33 13 %0 70 46 12 71

ogz
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impracticability. Otherwise, why proposs thsm in the first
place?
Pi=tone temperasent can be disposed of quickly,
gince it was proposed oot &8 &n ideal teaperasent but
rother as part of a matheastical formula for obtaining
satiafectory tenpcrmntl.l It represents the spproximate
fulfilleent of & gystem of 2/0-com=a temperament, a tempera-
pont whieh did figure in some late Hennissance theory. It
coobines the mssets and liabllities of 3l- and 43-tone
tesperazents, wtich are too mzuch alike to be worth combin=-
ing, siocce the resulting tecperasent is too sizilar to both
to be worth the zany sdditicaal tomes involved. It can well
te dismissed from further consideration, with only the regret
over losing so fine a representation of the 1llth partial,
B7-tons tecperazent ls the only tezperazent between
23 (1) apd 559 obtaized by Barbour using crdinary ternary
coctinued rﬂctiunl,a Sipnce teromary contioued fractions
relats only to the octave, [ifth, and major third, it ias
cet surprisins to find the error Lo the 7th partial rather
large. The S5tk and 1llth partials are excellent, and the 13th
Fartial is quite adeguately epproxisated. However, ia
addition to the 7th partial the 3rd partisl is not as well

repregected as ons would wish in s co=plex a system as

13; Drotlsch as reported im Tuning and Tezperamant,
P 129,

2rp1d., p. 130.
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this ones

113-tone te=zperscert is suzgested by Parteh as tha
sizplest tesperasent im wiick all of the partials through
11 are adequately r-prunnnttd.3 There appears to have been
an error in his calculations, because there are thirds that
he would pever tolerate in a msusical system, even cne in-
volving far fewer topmes then ll3-tome tesperament. It is
true that many scale units of Partch's syatem (see chapter
7, below) are quite close to intervsls representing
multiples of 10.62 cents (the unit in 11%3=topne tezperazent),
but macy others are not.

115-tone tezperazent bas enjoyed the m0st widespread
approval of all the "ideal®™ tezperazents azong theorists.
Bosanguet, Warschmidt, Arisl end EBarbour are szing the
writers who Bave reported favorably om this tezsperament,
Both the fifth and the third are obtained within saall
fractions of & cent, rendering the discrepancles for these
two lotervales small, even for a systes invelving such
sinute undts. Far less fortunate in Ll&-tone teaperament
4re the upper prime poartisls, esch wisailng ite mark by
20re than the somparable interval in Partch's ll3-tons
System, The idenl tezmperazent is indesd sn slusive matter.

171=tone temperazent is Ferrett's choice among the

JGenests of a Musie, p. 307.
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equal tecperazesnts.® Ze is coocerned with the pareials
throuzh 7, aod, indeed, for ths 3rd, 5th, and 7th partials,
thls temperazent is the first tc approach "ideal” stendards.
3% cents 18 the zaxisum deviation for écy of the partials
below 11, an lmpressive attairsest even for a temperazent
with as many tones as this. With the 1lth partial the
systes becomes as useless as 12-tone te=perament for the
saze partial; the desired tone lies almost 2ldway betwaen
two members of the teczpered systea,

347-tone temperasent bears the seal of approval of
Voo Janko and von Hornbostel. With this Enny tones in the
systez, a single ceot's discrepacncy zust be considered
serious, sod the 3rd partisl is out of tuse by that much,
[t is Bard to understard why these men selected 347 in
preference to, sayr, 17l. It ie likely that the discovery
of 347 was by chence and that before Ferrett nobody had
#xplored tho advantazes of 171-tome teope razent.

The lest of the charted teaperazents,; bl2; ls en-
darsed by such diverse writers aa Sarbour, EBosanguet, and

von Jenkd. The fifths and thirds are obtained with a

"Purrttt. 87« CilC.; pa 149, Ferrett admits the weak-
Beds of tie llth az2 TSth partialz inm 171-tone teaperazent,
fut regards the= ss usizyortant, usizs instesd the 17th
rartial, "If the llth esd 13th herzozies ean ks dispacsad
witk, 171 may clsiz to be the Ferfect scale,” he concludes.

e pe cit., fro= p. 6. von Jackd écnslders &41- and
i=tone E:':pi'ﬁze:;:i tc be the best until 347. He then
also zmentions 400, 453, 5.6, 555, and Glz-tooe tezparazents,
the nusbers each recoved fro= cne mcother by 53 integers.
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precision that would be rezsrkable in any egqual tesperasect.
Ever the seveath partiel is closer iz the zore seazingful
category (% of pessible error) tiexn in eny of the "ideal®
systess except for 17l-tone tecperameszt. It may be of some
zonsolation in an imperfect world to consider that if some
kind of living creature in & distent soler system should
davelop esars and a mind of incomprehensible powers, nature
bas, in bl2-tone tooperament, an elmost perfect system for
bim. almost perfect, that 1s, if ke is content to forego
the llth, and especially the 13tk, partials.

SYSTEMS WITHOUT PIPTES OF TEIRDS O BOTH

Frez time to time, syste=s Llyiag outside the field
of corsopant thirds and fiftks heve bteen proposed, usually
for en isoleted, specific use. With the availabllity of
#lectronically produced musle, not dependent on a fixed
tuning system, the practice of adopting unique tunipng systems
for individual pileces may well imcrease, In hia recent

work, Spiritus intellicentise ssnctus, Ernat Kreoek aakes
uge of li-tone equal tezperazent io an electronic ioter-

lude,® In this interlude he zakes use of ceojunct hepta-
¢chords in & serial manner. It would Be no less loglcal to
construct an sleéectronic interleise cut of ll=toce tespara=-

Eent, 2i=tone tezperazent or &xy other systea. Ais long as

Gﬁullﬂll Quartarly, April 1%0, p. 248.
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consonance is Lot en objective, such irregular systezs
conmend thenselves &5 very possibly superior to systems
with good fiftha or thirds.

Augusto HKpvarrc hes fretted guitars ia 15-tone
tezperament, thereby obtainisg considerable improvement in
the minor thirds and netural sevenths ms against those of
l2-tons temperazent. He uses thessa guitars in conjumction
with other isstrusents, traditicanally tuned, io order that
he may also bkave access to well=tuned fifths. To close tha
cozbined systes would require &0=-tons temperament, but
lovarre eovisages no such closing of the systexz; rather the
sizple coexistence of lz- and l5-tone tezperaments. Ome
would imagine that the three pltches comzon to both
ayste=s would have special importaoce to Novarro, and that
the 400-zent interval betwsen thez would be of particular
significance ic xusic so conceived.

Busoni's supposed lE8-tone systez has been discussed
atove. It is in reality a ¥€-tomnes system. It can, however,
ba thought of as cozbining with 12-tone temperszent in am
incomplete 3&=tcne systen zuch like Noverro's incosplete
tl=tone systez above. 3Susonl sight hseve tried to zaintadnm
the 1E-tone scale &8 & distimet entity, im which case Le
would have hed a fifth-less scale.

The list of proposed equal terperasents without
third or fifth is, indeed, quite s=all. It would seem that

toce the basie consonances of the harzonic serles are

#lizinated, ooe syste: would do guite as well &as anothar.




