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pproach to pitch and time articulation than conventional tape tech-
iques, Compiiters particularly, offer 1, possibility of e
h of i posttional content of pieces such as 1 have i
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with the pitches being assigned integer valucs 1

j
into the actual conVersion routine.
. WS one of repeated multiplication by 12v/, until a ¢on.

L transfer is activated (actually a TIX order in SCATRI: j-n.
&e). This 12N/, value is on one card which can simply be replaced
other card or alternately merely overwritten if a dilTerent equal-

' scale is desired. For examiple, 1 propose to do this in the
in order to generate some prototypes for rehearsals to be

1 PleErin: Juarter-tone string quartet 1 wrote several years
this I y need to insert the value of the %I\, T neead
P the way, that frequency lranspostti

Iy computation for entry
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& £ mputer.
at different line, but also imiportant, is the accu-
2 quency by computer analysis. We are currently
¥ . 0 that will, we hope, plot frequency voisus time of

e of music, This in turn can be used to evalpate
o and scales ae 1ally used in pertotmance. This
L Isanol auite so easy as it would seem, one comphication being

{ ne funda 1 of"a tone is often very wealk compaicd to its

U, partials. Accordingly, it may be obscurcd by inharmonicities of
Upjpur paritals and other noise content. Nevertheless, we feel that the

problemn is amenable to compuicr processing and hope to have some-
thing to show c¢n this subject within a few months.
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no corichack whatsoever. Microtonal composition has continued (1t
never comnlafely stopped, even in the 30°s and 40%s), and some of

the conpesers have achieved a measure of renown: Haba i Czecho-

sle ' in. Wyschnegradsky in Ifrance, Partch in America, and an
B ticnal group of composers organized around Tokker in Hol-
lail, But contact between these composers and the “mamstream

f

as. il earde™ hias been minnmal; often non-existent.

The isolation has been taken by many to indicate,that the musical

convannity at laree no longer finds anything worthy of note in the
niiceotonal composers; while this may indeed be largely tiue, the
ressom, 1 wonld sugeest, comes from a wide divergence of viewpoint
as yot vngesolved, rather than a finished dialectic which has discarded
ths selootonalists permanently as a used-up “antithests.” What was
yi f ~loar in the 20°s, but scems clearer now, is that most microtonal
¢ - ssérs and theorist-advocates, however much they may disagree
v i sach other on details, share in common an analysis of -lh@:q{:arly
2t ceptury erisis of musical materinls which is fundamentally

¢ " from what has become the “mainstream” view.
A i “eor of microtenalists; and Joscph Yasser in particalar,
e P . M . - -
b samw ! ypon an article by Schoenbery in Modern Music! which
s s g {he dissonances which he and other composers used are
sin oty the more outlying consonances of the overtone series. Many

& Oolontoe disciple has refuted this view and correctly pointed out
that it heo? Bttle or no applieation to Schoenberg’s own music. Th'c
Lo -amic o wies is no‘longer widely regarded as valid absolute basts
- .«tak' " g a musical system, The newer “mainstream’” conven-
{1t oon this subject, as expressed by Torte, is that ™. .. the
t =i relationship is far from axiouatic. On the contrary,
© . geevione seies as a natural basis for this relationship is open o
eluf;:stian.} .. The pure overtone series as it exists in nature 1s un-

AL

“tmown to modern ears, Fine adjustments have becn made to conform

to equal temporament.”? The majority of microtonalists, howcever,
have contisead right up to this day to accept the harmonic series &3
the pencret o of their musical systems. They have used micro@ncs to
capture the “fernerliegenden anzonantcn” of which Schocnberg
wrote, | -

Taken in the broadest scnse, the microtonalists sce the early 20th
century crisis of tonality as a conflict between music based on the

- ekt e m—

| 1“1‘1.*01)1-.':1:1*5 of Harmouy.” Modern Music X1, Nov. 1934, p. 167.

-3 ., Contemporary Tone Structures. Bureau of Publications
i Cetle: o, Columbia University, New York, 1955, p. 11,
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natural” heirarghy of the small-nuisher ratios and the 12 tone counl.
LT L 4 t > -1 u 1 - : - * b *, : ;
tempered scale, Because the 12-ton. senle adimits within “lolerabis”
P e L R : . e o RN e SRR = :
hnits of error enly the intervals of the first ~ix numbers (the so-called

L agy ey g o tT S e - " i/ i . M
senario” of Renaissance theory), the satuca s of harmonic Oy

bilities within the scnario - whose structurs:! busidpwas limited 1o
major and minor triads —- produced a crisic. One of the two hypo-
theses had to be abandoned: either the hypothesis of a harrionis
heirarchy based on the number series, or the 12-tone cqual-temered

scale which uncquivecally limited the applicability of this heirarchy
to the first six numbers.

While “mainstreem”™ theory and praciice has opted tn Logp 12-
tone temperament and drop the hypothesis of a harmoni. Leirarchy,
microtonal usage makes it possible to expand organically the cfiective
range of the numerical heirarchy and makes unnecessary, for those
who accept these theoretical premises, its abandonment. The micro-
tonalist can argue that the affective power of “tonality” is capable
of mfinite expansjon and thercfore need never be “exhausted.” Tt iy
the 12-tone equal-tempered scale whose intersection with “tonality”
1s depressingly finjia ‘

Because microtonctity offers a “way out” for a composer with
strong tonal predroctions, it is quite natural that it has tended to

attract tonully ori sted composers whose characicristic sound-ideals

cem starthingly “reactionary” and hence often “primitive” next (o
those of the “mainstream” composers. It is this “reactionary” out-
ward appearance based on this -fundanicntal theoretical divergence
which has isolated most of the microtonal coniposers from the pro-
fessional center of gravity far morc than the complexity of his
available tonal materials or their forbidding unfioniliarity,

In an age which respects many a composer who questivns
whether pitch -specifications deserve a primary function amone the
properties of new music, the microtonalist’s ubscssion with small pitch
distinctions secms all the more irrelevant to many,

11,

If it is the idcologica! isolation from he musical “muinstic
which has kept the micretonal cowposer ehscure, an coa grealyy
cause for his real difficultics is his e vral mowon fra. etho
microtonal composers. The field of wiciotoral wosic is fosdanally
divided almost beyond recognition I'ohieps thiy 3= ineate in its very
nature. There is only onc way U Zvide the ocluve into twelve cqu.!
parts; there are, however, an iufi. v Lﬁ?ﬁlbmf of ways nol o de o
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First, there is the basic guestion of whether to subject the octave to an

equal temperament, The majority of theorists and composers seem
certainly to have favored equal temperaments, bat the conlrary opin-
ion has o maintained at times most foreefuliy, especically by Partch.
If, indi , a theory of just ratios is called upon to supporl the
abandor=ant of 12-tone equal temiperament, Parich and others argue,
why subcitute onc imperiect teraperament for another?

"

However, it secms that no two advocates of “just infonation” can
agree on which just Intonaton to usc on ﬁxed—p?tch il’lSl!‘LﬂHBfItH.
Paricl’s syon, while demonstrably successful for himsclf, has yei to
be taken 3 by oti::r composers, perhaps because he has made the
only jn¢’  ents which can play music tuned h;s most specific way.
Ben 1of . varies his own “just intonation” from work to work,
whivh ie fine as long as fixed-pitch instruments are not used. Seem-
ircts unhridpeable are the gaps between COmMPOSErs whose just

sty cnck refinements of fifths and thids by means of commatic

altarntioss, such as Bivind Groven of Norway (and soniclimes J'DI‘IH—
ste:n), and composers such as Partch, whose emphasis is on oblaining

jv: . ' of the higher partials (in Parich’s case through 11).

Voo advocates of equal temperament, the problem is slightly
Lo - Composers with interests as diverse as Carlton Gamcr,
- © =y and myself, have found 31-tone equal temperament
g ror our work., However, there arc many different vicws
.~ o sl number of equal tones per octave. Controversy emstﬁ
b _ono1oo favoring wide major thirds and thosc favoring sma

 ~ bt those willing to involve very small distinctions in order
_!-J SETE Tl ot i P .

reater accuracy with the matural consonances and thosc

simpler systems. Perhaps the greatest controversy of all 1s
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;'xi‘:; these (so far the vast majority of microtonalists favoring
t-mperament) who would favor temperaments closely dupllcat{n%
¢~ small-number ratios and those who favor tempcramen:fs whic

or, sifically avoid them, thereby offering a new language un{?ﬁﬁd_l{y
snvoluntary allusions to the past. (Elliott Carter has verbally o
pr. sad himself as strongly in favor of the latter option.)
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Perhaps most serious is the abscnce of a standard Ilﬂ?aﬁtoﬂfﬁ
system whereby different micmtonal. COMpOsCrs co_uld CD.[]‘]HI}JI.'I‘H":E& e: i
a man or easily intSproted by their peers, Despite their differences,
pierotonal composers vnalfy seem to regard the works‘of th_[:].[
confrores with f;ylrpzltl*ly, but often they cannot decipher thieir scores.

‘The sy::pathy, despite doctrinal differences, is not sprprising, fOi
the very scication of intervals outside of 12-tone equal :tempcm*.ncri
is a promiient fact of this music — more promincnt now, perhaps,
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than it will secrs later -~ and those who respond to it positively hase
a strong comman bond. Perliaps the time has come to use this bond
to bruak down the isolafion each school of microtonal commnosers
(including the “schools™ consisting of one composer) now has: from
the otheis. An intonational lnena franca is niécded with a common
nomenclatire and notation. To those composers who would rebel
at abandouing their own personal systems, such a Nnoua franca
coula bB_ﬂ_‘J‘:iﬁi‘!_? of departure from which to measwe thehr own
intervals (as 12-tone temperament is today, except that a nevw linwua
franca would be closer to most of their systems than is [2-ione
temperament, and hence the departures would be smaller and the
notation morc precise). 19 ¢

» [

As the tuning system maling possible the union of the greatest .

number of diverse approaches, 1 would sugeest 31-tone equal tem-
perament. (It was not the first microtonal tuning which attracted me,
and a promment reason I have come to prefer it for some of my own
work is that others were already using it.) Bl-tone equs! tempera-

‘ment provides excellent intonations for just major thicds (5:4) and

for 1d-ral sevenths (7:4), thereby expanding the repertory of roe

e L

consonances beyond the traditional senario, and its onc flay ¥

slightly out-c’-tune perfect fifth, can casily Le adjusted whendyer

voic s or instrume:its without fixed pitches.are used,

-

The smallest unit in 31-tone equal temperament closely approxi-

mates the diests (128:125) which is the diference between - three
just malor thirds and an octave. It is therefore ® hnirably suited to

mark the diference botween “G#”, derived upwards from C by two

major thirds (C-E-G#), and Ab, derived downward from C by a
major third.® 1t is useful to have these traditional names of tones, and
even diatonic staff notation during any transitional peried; the prac-
tice 1s no more outinoded for 31-tone music than for most recent
12-tone music ~—— in fact, it 1s prol: Uy less so. Iventually, however,
should 31-tone temperament or avy other noew tcwperament become

widely used, a new stafl sysiem with an 1rreatar pattern of horizontal -

hines vnequa! dist:oces apart which repeats eyory oclave mighi prove
y T

Iu L]
SA conventional, diatonic nomenclature follows from this relationship,
with G¥ and Ab not an identity, bot rathor compruntive Tones in the Sysion

Not so conventional is the alisnment the the prasbee of fust major ihirds

. . - e 1) ' d - . - - .
provides — Ab is Aigher than” Gz, For the remainine 1ones, semishirps (o),

sesqui-sharps (:}*: }, and double sharps (T3 subiceowith their caharaanis
cquivalents in fluts, The 5 steps fron C 1o D el '
¥

e o e e o
e s ¥ C:l: = Dbh ¥ O IRE (

..-.}Il-_, Sy agem s TR 1)!} $ C-:;'::_ e I‘} %_“- L :’E j‘

111




WL e R

Ry e s T T T e

112

——

3 No omaer e het inte

L

Ty .\I:'!'E*_;ﬁ“ .?"1 27 . X I : \
Miore Gictent, Rathee similar models of such a notation were inde

pendently Jrawa up by A. D. Fekker in Holland and Lrwin Wilsery

I Los Aageles, o —

‘ b o

- Lhamphars ot wishing to play with the Just intervals in 31-tone

e nnebt enjoy-ways of using the primeness of the number

| B Mooy rval ane carcs Lo use, a complete cyele of 31

RS feduired to retuen to the original tone. [a 12-tope lempera

Jnent thc‘ ~etave cun be Ui ccied or trisected. On the other hjmii th-

pertect fifth, which cannot be divided into cqual pmrfs n 12-t0ng
cuiperamicnt, cain be bisceted or trisceted in 31-tone i perament
pern .

e Jrybarmot! : :
t .-i.--_ﬂ.[hCI. interesting possibilities.for serial techniques i 31 tone
cmperament arc suggested by Carlton Gamer in this same Issue

In recommending a lingua franca such ay 31-tone temporament, I
am awarc of the objections -of such composers as Parteh. to 'F-'h{:m
just sntonation is just intonation and 31-tone trﬁn’;t };as
cssenitally the® same limitations as any - other Lzaﬂ*%—r .ih:“:.t‘h:‘:;;,Fs’iz:?'-*rf‘llt
including 12-tone. Nevertheless, in spite of the richness of :""-'-th-l;II";
Wil miusic, and the magnificent consort of s uments he fos Bl
I know of o other composers worting in his ¢ Con ned

veith his e triee <32 shstar wed
VLTI IS rotrumcts, O the b hand, the two *  ces THoow of

Y T . st ! T k5
I, wWiere m.ir-..twaly ciude 3l-tone fompered Otgans “wnre built {one
;" designed by Fokker in Haarlem, awd the other by 14,000 Do

Al
{5 Mesw York, and built by I " - o of
1 Mew York, nnd built by Pels and Moos cespaetively), a clinter of

i By

composers has quickly formed around the insis:ents, Ne.cHess to

©1y, a prohicration of 31-tone insiruments, esj: . ally arv.ad our
universitics,. would be desirable,

I1.

. Perhaps, in their quest for unity, it world not be unwise for
nuci'c}tf::nal coarposers to resort to the favoerin: Juvice of our pro-
fc:.'_ss:fm: a_publication. ¥vor Puarreg, an indofationble ~oplorer of
srcrotonal systenis, has ciule Sionea sugestion, -:'l::':.ﬂ;‘.&:. 25 r!il t-ﬁe
name such a publication wighi bear. He r,{_:mposes that the ecncric

nﬂﬂ‘rﬁ fDI. {i]I HI]HHIZ"U"I: {LI?IE;}E‘; 1)'\: {L;{-;:i.::-i'f',; Sl ':Eil“.", “"*;,{J;'ti}” s ..~r-"'|.:-1|j"
e R ,'-‘-"-i..r,:Iﬁ..':.,
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strance”). A publication would appdar Tour s year and weuld
be called Xenharmonie Quarterly, the itinls of i h would e a

b T

jirt —‘1! 1 e 2 i'-‘:"ﬁ I.‘!'-"" e Y e - - - : . »
Frn addition to the Lbead.s citalogues and hibliographic footuotes.

t“scenharmomie.”
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DilsP SCALES AN DAl SETS
IN CQUALLAPRINED L0 whS

Tue 1501 Century theorist and composer Ugolino of Cvicto, 1n
his Dzclaratio musicae disciplinae, maintains that - peculative music,
or the study of the mathematical foundations «f music, is as «==cnfial
a discipline fov the true musician as is comn: wition or perfu: vince,
Cuoting from Aristotle’s Physics, he desciibes the s lative micthod
as follows:

“Theee 1s an inborn path in us from those things which are
more known and more certain. ., into the specifics. We are taught
that in acquicing knowledge and in learning ¢ ought {o proceed
from those things which are more known [fp] us to those things
which are less known to us, for this is the natural svder of lenrn-
mg, so that through (he cognition of the known we may come
into the conception of the uvnknown, and thus from the facts
kioown [to] us we may acvive at the Taets of nature.™
I seay, Albert: “Ugolmo of Qevicto, Theorist and Composer,”™ Miesiva Dis-

cipling, Yol. 1X (19533), p. 148,
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