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UP-DATING

Since the Fenharmonic Bulletin has

acquired some new readers, it will be in
order to provide a little background:

The time has finally arrived for progress
beyond the 12-tone squirrelcage. While
some of the theories underlying tunings
which do not sound like the 12-tone
equal temperament and/or which have more
resources than it does, have been around
for centuries, only recently have cer-
tain technical and financial obstacles
been removed,.

The lifting of these barriers has come

so suddenly, and there has been so little
publicity about it, that few musicians

H

are yet aware of it. Few instrument-
builders are aware of it either;
and it will be obvious enough that
large-scale manufacturers of keyboard
instruments are not going to unfreeze
their designs nor are they going to
aid and abet inventors, COMpPOSErs,
music theorists, or the like..

The tragic consequences of the 19th-
century divorce between art and sclence

are alas! stil]l with us; and this has
oper ated to keep artists, engineers,
theorists, technicians, and scientists
apart,

Furthermore, the rigid training of

performing musicians is usually ob-

sessively concentrated on the 19th
century and its shibboleths, mores,:

and prejudices, so that the 20th-
century composer just hasn't a ghost

of a chance!

gide contributors.

In the United States at least, com-
posers have not been able to hear one
another 's compositions, nor to get their
scores read by one another. They have
been kept in ignorance of recent techno-
logical advances which are proliferating
at a fantastic rate.

In the spirit of the recent attitude
sometimes known as °‘Consciousness III*,
I have launched Xenharmonic Bulletin as
one means of rectifying this miser able
situation.

Not competition but complementarity,
is the watchword here. Readers of this

bulletin who are receiving it bound
into Dr. Chalmers' Xenharmonikén will

be able to see how well this comp] e-
mentarity is working,

POLICY: To disseminate information
about musical scales, melody, harmony,
techniqgues of composition, theory, and
especially practical knowhow related
to the above and to musical instruments
and such musicmaking means as computers,
synthesizers, electronic appar atus,etc.

After a certain amount of unusual in-
formation, constituting a substantial
backlog, has appeared in these pages,:
the Bulletin will be thrown open to out-
In the meantime, you
might direct your contributions in the
non-12 field to Xenharmonikédn.

Other aspects of policy will become
evident as publication proceeds,

As a demonstration of impartiality,
a review of the late Harry Partch’s
book is presented in this issue along
with a discussion of the quartertone
system, which latter is about as far
from Partch's ideals as you can get.’
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Cer tain ftems planned for this
issue had to be held over to later
issues.. One reason is that this

issue has had to be composed while
moving to a lar ger house.

Thumbnail Adccount of RecentProgress:

Ivor Darreg has constructed a new,
justly-intoned instrument of the
Hawaiian-steel-guitar type. It has

41 strings, disposed about the four
sides of a maple board 1400 mm long

and 65 x 90 mm in cross-section,

One side has a chord of the ninthg
another side, 2 unisons of 4 strings
each; another side, major and minor
chords: the last side, a harmonic
series Ns 8 through 19. String-
length is almost twice that of or-
dinary Hawaiian guitavs.

Recently, two nylon-string puitars
were refretted to the 19- and 22-tonc

systems, respectively.

Ivor Darreg's recent xenharmonic
compositions total over 5 hours of
stereophonic tape recor dings, most of
which consists of superpositions, up

to four parts. They are in the 19-

-tone, 22-tone, 31-tone, and qut

systems, and the instruments used

include violin, cello, two differently

strung and tuned Hawalian guitar s,

electrib guitérs in the 19; 22: and 31
itdhefg}éféms,-thE'speciﬂllx-built elec-

tronic organ tuned to the 19 system,

and acoustic guitars in the 19-and 31-

-l W

-tone systems.

-Earlier tapes included the 17-tone system:
on the abovementioned retunable organ,

as well as on 17-tone guitars..

There are also some tapes in the 22-tone
system, performed on a special psaltery.

Besides that, there are vocal and

cello superpositions in just intonation.
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Booxkx Review

Genesis of a Mustic, by Harry Partch.
Second Fdition, enlarged. Published by
Da Capo Press, a subsidiary of Plenum
Put fishing Corporation, NewYork N.Y.
1974. $12.50.

A sud coincidence: This new, expanded
edition of llarry Partch’s book (the first
edition came out in 1949)appeared just
before Partch’s death in San Diego,Cal1-

fornia at age 73.

This makes 1t ail the more imperative that
interested parties help in whatever way they can
to see that Partch’'s instruments, composi-
tions, theoretical work, and other items are
preserved, and equally importantly, that other
composers and builders of instruments be urged

to continue from where he left off.

This task of preserving Partch’s contri-
butiong  to the future progress of music
1s made more difficult because in his re-
action to the long-ocontinued tyranny of
the twelve-tone equal temperament tuning
and its main vehicle, the piano, he went
so far as to create a counter-system with
a whole battery of special, quite heterodox,
instruments, and even a counter-standard
of pitch, 392 Hz for the starting-note,
which he insisted on calling “ 1/1” in-
stead of “G” . o

It thus requires memorization and drill
to understand his system, so many people
who would like to be sympathetic will not
make the effort. This in turn means that
some well-meaning persons who wanted to
promote his music have caused his system
to be misunderstood in one respect or
another .

For the purposes of the Xenharmonic
Bulletin, 1 will cite one topic as an
exampl e:

By this time, there have been a good
many mentions in books and articles that
Harry Partch used a 43-tone scale. But
the reader is seldam told that this scale

is in just intonation, nor is the reader

informed that it consists of unequal int-

‘ervals. Often one is flatly told that it

is a 43-tone equal temperament! The ef-
fect of a 43-tone equal temperament would
be quite different from that of Partch’s
system, whereas a 41-tone equal temperament
would give a tolerable imitation of his
tuning in rapidly-moving passages.
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There is a 43-tone equal temperament which
has generated a certain amount of theoretical
literature and which imitates the one-fifth-
~-camma meantone system very well. It will be

.discussed in a later Xenharmonic Bulletin, but
for the present, just remember that it does
not sound like, and is not relevant to, the
43 unequally-spaced just tones of Partch's
system! We must get this straight.

" Partch was adamant and uncompromising about

the accurate tuning of his just intervals, es-

pecially the unfami liar ones like 9/7 and 11/8.

The Chromelodeon was capable of such precision,

but there must have been considerable deviations

in the cose of other instruments played fast.

Our next task here is to expiain what 1is
meant. by Partch’s 11 limit. When one says
that Partch’s system is ‘just’, one means
that all the intervals it contuins can be
expressed by exact integer ratios, and when
such intervals as fifths, fourths, major
and minor thirds and sixths, and the har-
menic or subminor seventh (ratio 4:7 or
(/4 as Partch would write it) are sounded,
they are smooth, steady, and solid; they
do not beat. Tempered intervals do beat:
they are wavering, restless, rough.

In making his famous complete break with
the conventional musical Establishment, he
sort of burnt his bridges behind him, or
threw away the ladder by means of which he
had climbed up, with the result that il is
most difficult for other people to follow
him., Not only did he use ratio-fractions
instead of pitch-names (1/1 for G and 4/3
for C) but he also used these same ratios
as ‘mames’' for the intervals, at whatever
pitch: 1/1 for the unison or prime, 2/1
instead ot ‘octave', 5/4 for the mujnr.
third, etc. In other words, he was using
movable-do and fixed-do at once!

Partch had perfectly valid reasons for
doing this, but that does not help the
neophyte, and puts another obstacle in
the way. He gives most of his reasons,
so I need not repeat them here. What I
will do 18 urge somebody—anybody-—to
write expl anutory booklets defining all
these tems and notions, so that Partch’s
work will not be lost to future genera-
tions. ‘ _

Now, most attempts at just 1ntonation
have been confined to making existing
misic sound better; new instruments have
generally been built—and criticized—by

non-composers.,
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This domination of the field, both pro
and con, by non-composers and even anti-
-composers, has had a most unfortunate
effect—one could say catastrophic. I
have been thwarted by it for 42 years or
so. Readers of Partch’s book will en-
counter the numerous rebuttals and pol-
emics and-counter-replies he makes to
all the critics and objectors and status-
-quo-1ists,

What concems us here is the result of
concentrating on making existing muslc
sound better, rather than trying to com-
pose novel, fresh music in just intona-

tion,
To improve the sound of existing music, only
a small part of the trul y-infinite number of

tones that just intonation provides i1s used.

Severe restrictions uye imposed, with no real
reason at all for doing so!

This form of just intonation, exemplified
in several experimental instruments built
during the 19th century, was well des-
cribed in Alexander J. Ellis’ Appendix to
his translation of Helmholtz' Sensations
of Tone, to which you are hereby referred.
Ellis labels it ‘tertian harmony’; Partch
calls it a 5 limit. Anyway, it is an in-
finite series of tones or pitches derived
by tuning perfect fifths, major thirds, and
octaves from the starting point, involving
the prime numbers 2, 3, and 5, and only
those, .
ilow far to carry this series of notes or
‘web of fifths end thirds’ as it is sometimes
called, is determined by the number of $
signs in the experimenter’s equations. But

20 to 50 tones per octave would be typical.

A common complaint about this form of
Just intonation is that it is ‘dead’, ‘in-
sipid’. That is more a reflection of the
kind of instruments used to play in it,
usually hamoniums or reed-organs, some-
times pipe-organs, which of necessity had
few stops, or only one rank; and even more,
of the timid Milquetoastian music played
on those instruments, such as chur ch hymns
and sentimental tunes,

The reed-organ has a definite ‘speed lim-
it’: and so most just-intonation demon-
strations were further handicapped by a
boring, dragging, funereal slow tempo. No

~wonder that aficionados of allegro and

presto were turned off, | . ‘
Partch met these objections with l1vel}*}

fast-paced music and with the introduc-
tion of new inte vals based on the prime

numbers 7 and 11.
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Of course there are more primes, such as
13, 17, 19..., but practical considera-
tions, such as mechanical problems 1in
instruments, total number of tones re-
quired, and cost, compelled him to stop

somewhere, Hence, eleven was his limit,

He proceeded in both directions from his
starting-point and tried to get the most use
out of each added tone, while keeping within
the eleven-limit he had set himsel f-—and he
came up with 43 tones.

Since he did not like electromic instiru-
ments, und this was long before compute s,
he was more restr icted than anyone start-
ing out today would be,

Today, you could have 4300 or even
43 Q00 tones 1f you wanted-—lar more
than you could ever distinguish by ear
or even imagine. So, tske his book
as a mind-opener and stimulant, ra-
ther than as a map of the fences he-
yond which you may not or dare not

tread. He broke out of the twelve-

tone squirrelcuge und broke free of

the prano’s despotic bonduge, so

you and | and the other guy ought to

be eternally grateful to this pioneer

in xenharmonics who had to endure so much

rejection and criticism tor so long.
Since | am not an expert in opera, the-

atre, dramatics, or in certain visual ef-

fects, 1 will have. to leave the reviewing

of that aspect of Purteh’s life and work

to others. The book is illustrated with

scenes from performances of several works

and this second edition is much better

illustrated than was the first edition of

1949. For the definition and clarification

of his privaete terms such as ‘corporeal’

and ‘Monophony’ you had better consult

the book 1tself,

Partch’s nusicians are expected to be
seen on the stage as they walk about and
go from one end to the other of the large
instruments, Indeed, some of the speciul
instruments have elevated platforms or
catwalks., This places some performers
quite high on the stage and much more
consplcuous than 1s customary.

The performers, Partch explicitly states,
are also actors and dancers. No doubt tlas
will set off some union jurisdictional
disputes. They are mot expected to sit

‘stock-stil]l in those atrecious chair s
provided in many concert:halls while wear-
ing those dreadful depressing stern cruel
.black undertakers’ evening outfits, which
Partch aptly compares to the monotonous
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row of 7 white and 5 black keys an the
piano kevhoard., (Reviewer’s Note: I won’t
wear those evening suits either!)

A considerable part of the new edition is
given over to a description of Partch’'s many
instruments, This has been thoroughly up-
duted and goes into full detail-—materials
nsed, dimensions of the parts, kinds of
strings: even modifications are detailed—
the evolution and changes in certain instru-
ments are described,

If you want to copy his instruments or
wiupt-adﬂpt some of his knowhow and designs,
the' e they ure, frank and openly. None of
that peranoid security ohsession found in

factories and research institutions today
barbed-wire fences, armed guards, and the
rest--none of the “my secrets will die with
me” attitude of many inventors—really a
very refreshing note in these troubled
times. The sources and references are well
documented and credit is given where credit
1s due.

The xylophone has been an extreme treble
instr ument, and the ma imba descends only
to the alto-tenor register; but Partch has
token it down as far as he could, with bass
murimbas and the Eroica which has a 22-Hz
ba. Certainly this ensures him a place in
the annals of instr LMEIlt-}flli]ding———Eth there
is more—cloud-chamher glass bells, bamboo

instruments called Boo I and Boo II for
short, various forms of psaltery and so
on, most of his instruments falling into
the plucked-string and definite-pitch
percussion categories, lhese are aug-
mented by a specially-tuned reed-organ
known as the Chromelodeon because of the
color-scheme used to identify the keys,
and an adepted viola—these ipstru@ents
Leing clearly shown and described 1n the
The human voice 1s part of Fhe
ccheme! We are not dealing here with
pieces for a quiet small instrument
played by itself in Lhe.hﬂme or apart-
Lut rather with visual-vocal-

text.

ment,
-theatrical spectacles-—maybe not as large
in scale as those of Bayreuth, but I can't

help feeling that there was something of a
Wagnerian attitude—the co-ordinating all of
the arts and the ‘music-drama’ concepts,

for instance.

It should be noted that in one of his lec-
tures, responding to an audience guery,
Purtch said that his records were incom-
plete—he tried to imply that the listener
to records didn’'t get very much of the pic-
ture, so to speak.

Partch was the original Do-It-Yoursel fer.
'l.ong before the middle classes embraced

Page 4
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that idea from economic necessity, he was
building his own instruments— from scratch.
Long before Hippies or even RBeatniks were
ever dreamt of, he was Doing His Own

Perhaps the appearance just now of this
attractive new edition of the book, almost
a sequel, with 1t3 encouragement to exper-

Thing. His own thing—not what L he Look jmentere znd invitation to copy his in-
said ot the Mamal thet cate witl Ui B cvoments end go on to other kinds of
or what h1s peers considered to be 1 . snatruents, will help

This muici‘explainlsame of his adversa ies’ He did not try to invent or develop a set of
reactions: dilettanti and debblers and those wind instruments for his ensembles, citing the
who wait around to see how the trend will go t remendous amount of work Kathleen Schiesinger
and those who have a vested 1nterest 1n musi - out in in that department, as shown by her
cal stagnation do not like to be exposed! Laok The Greek Aulos, to which he refers.

Muybe I'm doing things buackwards, but in

He proved it could he done and sald 1t with conclusion I must call your attention to the
hardware, s0 that all contrery urguments were <tunning book-jacket with color photo of the
left 1n futiie smithereens, The cleverest of nstruments by Danlee Mitchell.

scholarly hair-splitting 1s ot no aval |

ageinst real substantial solid instrument s £ e i T i A
that sound and look well. And for which real o~ s NE

music, not mere exercises, has been composed.

The book is well-provided witl di egrams
and iable;,l ar:gjlvreﬁv}nrtu:at;l*,-*,uﬁ::m The Quar‘ tertone

sizes of intervals are given 1n Al exan-
der J. Ellis’ cents (hundredths of a 12-

tone equal semitone) and often this 1s ueStion ReViSitEd

carried to the tenth of & cent, hence we
are told the size within 1/12 00U octave.
(While an interval of one cent, fet ulone Just thirty years ego. the present writer sent
tenths of cents, is usually inaudible, out several hundred copies of a pamphlet entitled

. Th tert stion, ‘ -
calculations have to be made, often to a ¢ Quarleftons Quiptioh M.'utUdEE and circum -
stances have changed so much 1n the meantime that

lnng'rhaln of steps, and ertats of accum- g mere reprinting of this article would not be
ul ation occur, so that significant error practical. However, there are hardly any retractions

might creep into extensive c(nuputut;ions.) to be made,. The task is rather that uf_ﬁttin§ quar -
tertones into a larger context, the outlines of which

The theory, as well as the prnctical were barely discernible at that time.

knowhow, bgnmgi the n:‘lﬂ](li"lg of bars for The new set of circumstances is tied in with
xyiﬂ{\ilnries,-‘manmii&s 18 gaven 1n ample the popularity of the guitar in all its varieties,
detail. The bass marimba 1s a most the proliferation of electronic organs and synthe -
useful addition to the orchestra or giZers, especially the newer portable ‘combo’ orgen
ensemb le of conventional acoustic non- and mini-synthesizers, the decline of the piano ,“’l‘
el ectronic instruments,. so whether you str angely enough, the renewed interest in the harpsi -
agree or disagree with Partch’s just chord, whose timire 1is quite congenial to quartertone
intonation notions is gquite irrelevant music.
here—he has perfected a needed, missing As with other xenharmonic tuning-systems, the most
instrument. spectacular and :urpris_;in% change has been thebvirttill
He also exploited the psaltery, which disappearance of certain ﬂ?mdah1¢+ﬁnancla1 obstacles
somehow had gotten lost in the misl co- to the use of quar tertones 1f practice. .
_historical shuffle. So why not build Two years ago or such a matter, another historical
a!l manner of psalteries and dulcimers in “grst” ocowred: an ad for a fretless electric bass
his memory? As he points out in the qitar included guartertones among the advantages
book, too many instruments are known to of this new model of their instrument.
the public only as silent ghosts in locked The sudden popularity of the miniature elec -

guarded glass cases. Hands off! Mustn’t tronic calculator, along with the continued growth
| of the computer field and decline in computing cost

ouch! Keep out! iet in the Museum! Do : : ;
‘?\: t H fﬂgip QJ now permits extensive music-theory and I:rncu:nl
¢ o . instrument calculations that would have been out

It would be neither poetic nor justice i £ such of the question 30 years ago.

a silent, museum glass-cese fate were to over- Any one of the above factors might not be sufficient
Ay : - by itse 1f tc make a practical difierence, but when

take Partch’ s own instruments or cu;nposl aons. combined so that they can act in concert, the design

Let us hope that some provision agaanst this of quar tertone instruments becomes feasible. This is

eventuality has been made. reflected in the latest editions of reference works,
such as music dictionaries and encyclopaedias, 1n
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which articles commenting on guartertone music are
much more favorable, or even appear where they had

not appeared before.

Let us now consider the advantages arid disad-
vantages of quartertones (24 pitches per octave) as
compared with other possible systems, such as 17, }9,
22, or 31 tones in each octave, Why quartertones.

Take the fretted instruments, such as the guitar.
[t is obviously easler to intercalate frets on an
existing fingerboard than 1t would be to remove the

frets already in place, or tc Temove the fingerboard

entirely and replace it with another one. If quar-
tertone frets are inserted, they do not disturb the
. configuration of the semitone frets and therefore do
not interfere with the erformance of canventlﬂn?i

itar music. Nor do they jeopa dize the player s
investment in an expensive instrument, (Alas! such
economic arguments usually take nreced nce over all
others.) _ |

Quartertone pLANOS usually consist of two atupdnrd
pianos placed one on top of gnother, so the ordinary
twelve-tone keyboard is and remaing stendard.

Two-manual organs, whether pipe, reed, or eiec-
tronic, cen be adapted to quartertone mu$1clw1L?1
out any overt change in appeslanoce =" and again 'tnu-.
is accomplished without jeopardizing the owner s
often substantial monetary investment.

One should also consider what contemporary compu ter
people call ‘software’ . In this case, the averag¢
usician has been 'programmed’ by his or her teachers,
and habit-patterns and memory-grooves and routine-rutsg

have Leen so deeply etched as to constitute brainwashing.
Such programming, .
will have as much, or more, 1importance

dices and attitudes.
by several million people who
formidable setup' : i
these programmed attitudes also make things seem more
"renuunnbfﬁ”'thnn others; hsbit masquerades as " common
sense’’. Thus the duplication of the atandard key-
board ssems more sensible than the invention of a new
keyboard, and the adding of guartertone signs to con-
ventional notstion seems more reasonable than the intro«
duction of either a cnmplutalﬁ new notation or the
assigning of new values to the existing notes, such
as the manner in which the 17-, 19-, and 31-tone sys-
tems distinguish between C-sharp and D-flat, whereas
the quartertone system retains the synonymity of such

‘enharmonic pairs’ of the 12-tone system.

We do not recall reading anywhere about another very
important fector which haa ;raratud in favor of the
quartertone system Since _
tuner can use his familiar twelve-tone tuning-routine
twice over to obtain quartertones: he simply estimates
a quartertone by ear, or he obtains a tuniug-fork a
quartertone higher or lower than the stande d he al-
ready possesses~—with a semitone standard of A=440 Hz,
this would be 452.89 Hz for A-semisharp or 427.47 Ha
for A-semiflat.

There is another alternative available to the tuner,
to which this writer has never seen any reference:
Since most places in the United States that have pianos
also have 60-Hz alternating current, there usually 18

some device, such as a transformer, redio, motor, or
" whatever, that hums at the octave above this, or 120 Hz.

This 120-Hz pitch may be taken as B-semiflat in the bass
register, as it is only a very minute distance away
the theoretically-car fect quartertone value, In England

-and most European countries the power
and the octave of this is 100 Hz, which may be taken as

; G-semisharp without any grave ert OT.

Some 40 years ago, the present writer didn’t have to
go to any trouble or expense at all, in order to hear
quartertones: he simply asked permission to go 1in the
back room of a large music stare, where it didg’t take
much searching to End two pianos approximately a quer-
tertone apart. Why, their keyboards conveniently
faced each other!

o Ry

being an investment in time and money,
than the financial in-

vestment in instruments; furthermore, it determines preju-

Multiply these prejudices and attitudes
f hold them, and you have a most
Like religious and political prejudices,

is twice twelve, any pilano

from

fr equency is 50 Hz

N x =

iCq Ivor Darregs

However, it might be more difficult at the present time

to locate two such pianos, because few stores would have
enough pianos in sufficiently good condition to afford a
happy coincidence
two pianos a quar tertone apart is nothing to brag about
and does not do the quartertone system any justice.

of this sort. Frankly, the effect of

The timbre of the piano evolved during the early 19th
century in such a direction as to make 1t progress-
ively worse for the intervals involving quartertones.
Thicker strings and hammers with better padding, and
a more ‘mellow’ tone in keeping with the ideals of
.the Romantic Period, all combined to attenuate the
higher overtounes, and to get further and further away
from the thin strident tone of clavichord and harp-
sichord. Also--this is most important--trial-and-error,
cut-and-try engineering brought the hammer -striking -point
to about 1/7 the vibrating string-length, which almost
eliminates the seventh harmonic. The intervals having
the number 7 in their ratios, such as the submina ~
sewnth, ratio4:7, and the subminor third ratio 6:7,
——these InFervala are about a sixth-tone flatte “than the
corresponding ordinary minor seventh and third--are thus
deprived of their definition, of their clarity. In
consequence, th=¥ become vague, nondescript, wishy-
washy, characterless, blurred. Is it any wénder,

i

From the piann- and organ-tuney’'s point of view,
the familiar twelve-tone tuning-r outines, learnt
at the cost of so much patience and practice, can
still be used (twice over) to provide the %
quarter tones—-thus

furnishing the tuner with
a powerful persuader which he will surely use
to discourage his clients from experimenting
with any other ‘new’ system than B x 12 (or
just possibly 3 x 12, the sixth-tone system).

Many tuners do not know of any tuning rou -
tines other than those for the twelve-tone
equal temperament (these routines, as wé said
in a previous Bulletin, give a second-oar der
or tempared temperament). No ordinary tuner
would willing to learn a radically differ-
ent routine fa& such temperaments as 17, 19,
and 22, although a demand for meantone rou -
tines has begun, due to the revival of the
harpsichord.

It must be remembered, of course, that all this
timbre-change in early pianos to the detriment of sep -
timal intervals was unintentional, accidental, and
quite subconscious. . It was done—again, subconsciously--
to improve the sound of the major sixth and other familiar
intervals, and it did so improve them. Some more recont
pienos have a atrtkini-pnint not quite so close to 1/7,
and in them a trace of seventh harmonic is audible. Also,
the hammer -striking-point in the bass register is often
more nearly 1/9 or even a lesser fraction.

To sum up: The pieno is just about the worst
possible instrument far artertone muslc, even
though it might wark well in the 17-, 19-, ‘and
18-tone (this latter being Busoni's and Carrillo's
thjrd-tnng) systems. The piano has thwarted any
progress in quartertone composition and per for -
mance dm':ing“!t all the 120 years it reached its
plateau of development and became a triumphant
example of the First Industrial Revolution's
mass-r oduction expertise. Any and all quarter-
tone pianos are thus gbortive mutations.

The solution is simple enough, and feasible
at the present time: design a quarte tone
harpsichord or clavichord or new technol ogical
variations of these ideas. Harpsichord jacks
can be narrower than piano-action components;
so can clavichord tangents. The strings are

thinner; the resulting tone-quality is riche:
in high overtones, and hence the seventh and eleventh
harmonics, upon wfxichrma_ny quarts, tone intervals

depend for their clarity. Such instruments can be
amplified, and thus brought up to loudness-levels
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equal to that of the piano.

Modi fying clavicha d or barpsichord desi does
not entail such formidsble problems 8 the slightest
change in piano design would. Nor does it invol ve
:uch.fmtutic expense as a redesigned piano would
entail.

Of all the mechanical-engineering entities in this
‘Ifﬂlfld,_ the piano action must be the most frozen, rigird,
inflexible, unbudgeable design. Far just ove & century,
it has sur passed even religious rituals in 1ts mulish
refusal to progress. 1f anything, 1t has retrogressed.

This stick-in-the-mud-ishness, while largely due to
physico-mechanical necessities, also derives from ultra-
cons rvative attitudes, fear of change, and economic

factors of the crudest sort.

Organs, whether pipe, reed, or electronic, do not
present such difficul ties with respect to quarter -
tones &s the piano does; the only real obstacle
having been the doubled expense. Happily, the
electyonic orgen will obviate this aspect of the

problem.

Several quartertone keyboard designs are FVnil-
able, so that problem reduces to one of choice
among an embsrrassment of riches.

The development of the so-called electronic
music synthesimzer will make quartertons music much

: A tuning-principle embodied in
most synthesizers pamits que tertone tuning al-
most automatically, without nesd far tuners’
gkills or axpensive precision reference pitch-

~-gtandards. ;

more accessible,

is should give xenharmonic music

a gzur ful boost.

me othey kinds of electronic instrumsnts can
be fitted with a key or butten which flattens ar
sharpena the pitch of the leys of its semitonal

keyboard, thus obtaining quarter toneés ar micro-
tonal intervals with ease. The authar 's elec-
tronic keyboard oboe has had this festure since
its construction in 1936.

Quas ter tone pe formance on vicl ing end othar
bowed-string instruments is simply a matter of
'r sprogrammmng’, to use the current]y- fash-
ionable computer ese jargon. It 1s thus a
psychological and educational problem, & matter
of attitude.

No need here to belabor the point that it
is going to be easiCi tO superpose a quU& ter-
tone ‘progrem’ upon a violinist's or cellist's

semitonal training than to ‘re-program’ him or

her for the 19-, 22-, or 3]1-tone systems.

‘The double-bass and vicloncello have wide
spacings between adjacent guartertones than

e violin and viola do, so getting a cellist
to play quartertones is much easier than pey-

-

suading a violinist to ;rn:t.ic;ht-l‘;éle small
intervals. Perhaps the composer ' s best gambit
is to make it » matter of pride!

S

The set of 24 quar tertones consists of two circles
of 12 fifths each, not of one circle of %4 fifths, This
means that it is impossible to get from one closed
circle to the other without using unfamiliar inter -
vsls. In consequence, we have twelve familiar tones
isolated fr om twel ve new strangers. This set or set-
up immediately implies the makeshift expedient of two
pianos tuned a quartertone apart, with the advantages
and disadvantages already discussed above.
Melodically, this two-circle situation does not
matter; the quartertone 1s a useful and effective
'melodic inf.ervnt Fu thermore, it offers the advan-
‘tag@of being a le to cut the ffth, fourth, and minor
third of the twelve-tone equal temperament into exact
" halves. This is not a negligible resource! Also, 1t

logical evolutionary ste
6-tone or whole-tone scale.
are of course aveilable wit hin the

Tones, '

two standard ot one speciel,

" miner scvenths.
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Ecrmits of dividing an octave into eighths, and the

-tone scale or %-tone scale, is 2 leasing variant and
beyond Debussy’s equal

Three such sets of 8 tones
twenty-four quarter =’

several sets of
some in favor of
against it, but

We thus get s situation wherein
consgraints have been operating ,
the quarterton¢ system and others
all or nearly all of these constraintg have been
operating below the conscious-awareness level. The
result until just recently has been the use of pianos,
for quartertone music, and
off the ground'; there

nost of such music ‘hasn’t gotten
but nobody knew

hus been something vaguely wrong with 1t,
why nor what.

of the piano have operated to the
iment of the quartertone system, and
you some of the reasons. Thus the
looks considerably brighter than
this reservation: 24 1s merely one
and each sys-

The i1diosyncrasies
quite undeserved detr
we have already given
future of gquartertones
the past, albeit with
of a considerable number of tuning systems,
tem has its own mood!

The two-pianos-tuned-a-quaytartone- apart idea
has, predictably enough, spawned the idea of
bi-stonality or two sepa’ate 12-tone rows 1n

competition, something iike the Chess Maste s
boards simul tane-

who play Wwo Uﬂpnnehks on two be o
ously. So much for the :qrullft;sf Now let's
get back to harmonic conaide ations.

It would at least seem logical to progress

systematically, exploiting the overtones in the

harmonic ser ies in seguence..

Firat the fourths and fifths, which depend
upkn the third harmonic; then the thirds and
sixths, which depend upon the fifth harmonic;
then the subminor seventh and related intexrvals
which depend on the seventh harimonic; then of
course r.FLc eleventh harmonic, end so on through
the series of prime-number ed harmonics.

The doubling of 12 tones to 24 does not im-

prove the sharp, harsh major thirds of 12-tone,
and it does very little for the seventh harmon-
ic, but it provides a superb representation of
the eleventh harmonic. Eh’mn one has two poor

r epresentations interposed between two good ones,
1m91y1n% an awkwer d mental ‘jump' from the prim-
itive fifth to the mysterious, strange, exotlc |
eleventh harmonic and itg derivatives. To bridge
this gap properly would require twel fth- tones
instead of querter tones, i.e., 72 notes per
octave, if one insists on systems which keep the
12-tone system and subdivide it.

Obviously, ‘the 72-tone system entaile a great deal
of complication in keybosr ds snd instruments, so it
will require computery and other such means for its
effectiw realization. ' We will take up this sub-
ject of leelly-microtonal systems at a later time,

We might mention that Haba mentioned it ; and
Carrillo actually built en instrument for it. The
79 tones form six cirtles of twelve fifths each,
not connected by fifths, but in this case the 72
tones are tid.: l:ogt.her by major thir ds and sub-

far, alas!, we have not en-
counter sd any actual use of the T2-tone system
for its better majar and minor thirds, but only
discussions of its possibilities as the union
of the quarter- and sixth- tone systems,

For many kinds of music, it will not be necessary
to tune the quertertones extremely accurately. In
quite a number of Cases a rough-and-r eady inter-
‘polation by ear will suffice. = That is, the wide
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tolerance now allowed for mistuning of the con-

ventional twelve semitones E;ves some indication
of how much tolerance will permissible for
pitch-deviation in quartertones.

A further indication of the extent of this tolerance
is given by the widespread practiceof calling almost
any inte val betwecn an eighth and a third of a tone,
a ‘quartertone’. What we said in a previous article
about tempered temperaments spplies to quartertones

as well as to other systems.

Moral: don’t let the nitpicking psrfectionists

spoil youwr fun,

The eleventh harmonic, which misses an exact
quartertone point by only one-thousendih of an octmve,
is of course attenuated in normsl pieno tones by
the heavy felting of the hammers and the relatively
thick strings of the modern piano. 1t can still be

heard in the bass register of a piano with nee
atrings and bril liantly-voiced hammers, but how
many people can afford restringing « vOl1Ciltg now-
adays! Gﬁoat pisnos are dulled in tone with ege
and neglact, so let's be realistic and talk about
the kind of tone-quality that would be hem d under
average conditions of performance at the present
time.

When we come to the practical convenience of using two
pianos tuned a quarte tone apart, often with two perffor-
mers faced with the farmddnbge technical problem of dove-
teiling successive quartertones in a melodic line, one

ust too much to ask of
ve-tone-prbgrammed for
f 12 tones sound like

is inclined to despair—it 1is
human beings who have been twei
years on end, to make two sets o
one smooth set of 24.

Fur ther more, two spatially-separated ingtruments
cannot have any appr eciable sympathetic vibration be-
tween them. Sympathetic vibration, when the piano’ s
damper-pedal is operated, is the very ‘soul’ of the

piano as Romantic writers were glad to keep on
affirming and reaffirming. If a piano were Euilb wi th
all 175 notes (and their nearly five hundred strings')
all in one single line and on one level, the sympa-
thetic vibrations from its huge soundingboard about

2 meters 39 cm or 7 ft. 10 in, wide, would be mag-

L

nificent and thrilling indeed.

Alas and alack! Such an instrument would cost
too much; it would not go through most door ways;
and only s giant could span a double-width key-
board. Of course there are alternatives: Put
one grand piano on top of another, as for instance
Hens Barth did in the late 1920's. Several others
had such double-pianos built, but the keyboards
necessarily have to be so fer apart that semitones
& & too easy and quartertones too awkward. There
are 'usually two soundingboards which may not be
too'well intercoupled; and the trials and toibu-
lations for piano-tuners (and pieno-movers!) can
readily be imagined,.

Another obvious alte native woul
the keys and hammers and other par
present width, The p:'upu'_t.un‘_nf wood

permit this course for a piano action. The many
parts could not bear the stresses of normal
playing, and would be extremely cranky and
t?mfarnmental. No action manufacturer would be
willing to design such an action in the first place.

Another alternative was realized by Julifn Carrillo:

The conventional 7X%-octave span was 'enciphered’ by
nrrnnﬁing 88 quartertones in the space normally occu-
pied by 88 semitones, or, the tntng compass of this
quartertone piano was halved to 3-5/8 octaves or so,
while retaining the deceptively-normal keyboard
appearance. This approach has the definite advant-
age of conserving familiar playing-technique while

d be to nar row
ts to half their
simply do not
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fully integrating the 24 tones, but this advantage
comes at a price: the restricted compass cramps
the composer 's style, and it also spoils the sym-
pathetic-vibration damper-pedal effect now that
so many bass st ings are missing.

The fact has slready been mentioned that the 24

gua ter tones farm two isolated, non-connected cir eles
of twelve fifths each, npt one large circle of twenty-
four. The ‘tonal’ compogertheyefore,cannot modulate
outside either one of these twelve-fifth cir cles by any
conventional means, but must use unconventional if not
dyastic methods to escape Twelve Tone Squirrelcage 1
for Twelve-Tone Squirrelcage II, of vice versa. e
‘atonal’ ar ‘serial’ coanser will of course be much
batter off. The unfamiliar intervals especially if
present in a tone-row may actually assist to avoid the
customary key-associations. One might well try a Yow
coposs d of the B tones, % tone apart. Or 12 tones
which do not all belong to one of the 12-tone circles

of fifths, but arhitrnrilf take from bo th.

usrtertones?’ is a very frequently-
.asked question indeed. While there are not quite as
many answer s s there arte composers, errangers, and
theer 1sts, the notation afialr is very far fyom being
standardized, and we may confidently predict that this

"Tow o you write 1l

condition will continue for guite some time to come.
Ihe main reagon, of course, for lack of standardiza-
tvon is the deplorable lack of communlcation among

contemporary uﬂmpnsers, a condition which has endured
through all of the 20th century so fae! If we are not
th one another, nor to hear or even

eble to consult wi
read one another’s compositions, 1t 1s obviously all

the more likely that in such an unconventional matter
as quartertones that we shall have no way of reaching
any agreements on either notation as such o OIL names

to designate quartertones and the intervals they gen-
erate.

Taking Mildred Couper's compositions as typical of
the two-pisnos-tuned-a-quarte tone-apart principle
it is obvious enough that there is no notation pr oblem

here: her convention was that Piano II was a quartertone
higher in pitch than Piano I, throughout 1ts scale; and
therefore whatever pitch was written for on Piano II's
pair of staves, the pitch a quartertone above that value
would actually be sounded. The most divergence that
might occuwr would he that some compnaers,.lnc1Ud1ng

the present writer, might prefer to have Piano II tuned
a qua tertone lower than Piano I lnltgud of hlghﬂ'; and
in our case this is for several prnGFICll reasons, Suc
as the teprific strain put on a plano 8 frame and Btrings

by a rize of a quar tertone in pitch.

Since the average tension on a piano string comes
to B0 kg o¥ nearly so, ralsing that piano by a quarter-
tone in pitch entails adding about a ton of tension.
(ur second reason for preferring that Piano II be a
guar ter tone lower 1s simply the widespread availabil-
ity of pianos which have been allowed to go below
pitch by that a a greater amount.

Getting back to notation, most of the quarteTtone
notations we have been able to collect seem to be of
nearly equal merit; it is hard to choose between
them, or to predict which candidates are most likely
to win out. We know there must be far more such
systems than we have been able to collect during our
40 years’ interest in this subject, and further more
it is quite possible that some unheard-of and unpub-
licized system may turn out to be the best solution
to the notation problem.

on, it should be ~remarked

Concerning Haba' § notation
that since he went in for sixth-tones, he felt that the
ions should have distinct-

uarter- and sixth-tone notatic
ively different signs so that it would be apparent at
a glance which system a given plece of music was 1in.
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Penderecki’s notation utilizes the idea of a black
flat-sign for a quartertone flat, on the principle that
if a quarternote has a black notehesd and 2 half note
a white or open notehead, why not extend this principle
to the quarter- =nd halftone?

We earnestly hope that no-one attempts is standardize
quartertone notation until the effects this mght e ve
upon notations for other xenharmonic systems, espre
cially upon the 19~ 22~ 31-, and 36-tene systems, has
been carefully evaluated,

Ivor Dapreg has been using Mildred Couper’s modifi-

cation of Vyahnegrad:hi'a notation, as follows:

{in Fractions of @ “tone” or whajg_sfﬁpj

X flat Q% flat ¢
Yo sharp £ 4 sharp HE

The original Vyshne gr adski notation is this:

4 flat b, Zflat bh
Y4 sharp ¥ . %5harpﬂ ;

Haba’'s usual quartertone notation fol lows:

Vi flat é . 3o flat (b_}
/4 sharp 5:, Y sharp#’ ,

Julian Carrillo recommended numbering the tones,
0 through 23.

There have been some proposals for a ‘universal
diacritic’ to flatten by a quartertone such as this

one v &

Sometimes a small flat or sharp sign is used

above the note: fg b# E

music, approximate quartertones

In some P rai s

are represente

% flat P,
%.SharPlH" _

Some Penderecki scores show this:

>4 flat bj %flatd}
% sharp t j % Sharpﬂ’ ,
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(Un many occasions, some persons will wish to
speak of 11 quartertones, 12 quartertones, 13 quar-
tertones. ete. There is nor eason for not doing so.
Also. this fits in very well with Julian Carrillo’s
sygtern of numbering the que tertones from 0 to 23,

We right as well quote the French names given by
Vyshuegradski in lils Manuel d’ harmonie a guarts de
tan fef which we made a still-unpublished English
tesnislation in 1942) demi-diese and demi-bemol;
dreose ot demr and bémol et demi. In Hiba's German
Lexthbook on microtones, he used such terms as tief C
and hach e13

-
L
d

So far =as we know, no set of quar ter tone solfa syll-
ables hias been published, but it may be confidently
expected that someone will take one of the existing
sets of syllables coined for 12-tone and expand 1it.

Note that no adverse opinion is intended toward any
quartertone notation system not mentioned here. It
15 simply that information on this subject 1s extremely
hard to find, and the assistance of our readers in this
r espect will be appreciated,

Avi mdequate treatment of quertertone keyboards and
simijar Hevices would require an article all 1ts own,
so that has not been attempted here.

et ug conclude by taking up the subject of names for
signs, pitches, and intervals,

‘or English-speaking countries, we suggest that the
various signs for raising the pitch a quartertone be
called semisharp and the various signs for raising the
pitch by three quartertones be callegnxe:quixhnrp.

Accordingly, the various signs for lowering by a
quartertone will be called semifiat and those for
Jowering the pitch by three quartertones will be known
ag sesquiflat,

= -

Now that that 1s more or less settled, let us go on to
namee for intervals. Our recommendations are as follows:
Certain intervals come in major and miner forms, such asg
maja sixth and minor sixth. Let the quar textone inter-
vaf between them be called neutral: neutral third,
neutral sixth, neutral seventh, etc. Some other inter-
vals come in cugmented and disinished forms. Let the

additional inter vals due to the introduction of the

quar ter tone be called semiaugmented, semidiminished,

sesquiaugmented, sesquidiminished,

Some per sons at some times will wish instead to speak
of 7 que tertones, 11 quarter tones, 13 quar ter tones, etc.
There is no reason why they should not do so.

Alexander J. Ellis, in nn-a uf hie Tables,

used an upside-down flat-sign for the next
higher quartertone,as Cq for C semisharp

and £ % g for C sesquisharp. The inverted
flat resembles a small g standing for querter.

Lyman Young, inventor of a ‘decatonic’
keyboar d for quartertones, used such names

as C-sharp plus and D minus for the new
pitches. This seems to have occurred to
other innovators also—it may be consid-
ered acceptable.

EEeme

Some topics relevant to the quartertone question
have been omitted here because they also pertain
to xenharmonics in general and are not limited to
quartertones in particular. They will all be dealt

with in due course.
Since there are twenty-four letters in the Greek

alphabet, why not name the quartertones by those
letters? Why not sing them far solfa?

~S 4 NS




GUITAR FRETTING TABILE 19-TONE 650 mm

NAME OF ol
NOTE ON BER DIsTANCE From DISTANIE FROV.

E STRINGS BRIDCE NUT - DIFFERENCES

e 0 €650.0 mm 0.0 mm

b ] E2h,"F 5% 7 Loe o MM
f P2 604.3 45, " 2845
f# 3 582. 6 6% . 4 21.6
b 4 961 7 88a_ 3 20.9
& 4 0d4l.6 108. 4 <0el
g% 6 522, 2 197 A 19, 4
ah 7 503, 8 146.5 L3 7
a 8 485. 5 164.5 18,0
a9 468. 1 161 .9 17.4
¢ 10 40l.9 198 .7 16.8
b 1 435, 1 914.9 16.2
cp 12 419.6 230. 4 1. €
&' 404,05 Adh,.5H 15,0
cH o 14 390.0 260.0 140
dh 1€ 37641 0Ny 14,0
d 16 362.6 SR7. 4 1S.5
a# 17 349. 6 300, 4 13.0
eh 18 337.1 219,90 12.5
e 19 32540 3950 L X
fb 20 513, 336.6 11.6
f 21 SE -1 AT .G 11l.2
f¥ =22 2973 Z58. " 10,8
gh 29 280.9 369.1 10. 4
g 24 270.8 379.2 10.1
g# 25 261.1 388.9 9.7
ab 26 251.8 308, 2 9.4
a 27 242" 407.3 9.0
af 28 234.0 416.0 8.7
bh 29 225:7 424.,3 8.4
b 30 21 7.5 432 . 4 841
ch 31 208, 8 440 .07 T8
C 352 202.3 447 .7 7¢O
C#’ Ko B 195.0 455.0 i

Nineteen~tone Zqual Temperament as applied to a guitar or
gimilar instrument with active string-length of 650 mm.
This is a frequent value for standard-size guitars.

Compiled by Ivor Darreg,August 1974 from John H. Chalmers'
equal temperament tables.

Differences are for checking distances between adjacent frets.

More tables for different-size fretted instruments and for
other tuning-systems will be forthcoming.

IVOR DARREG .




