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1. Aim.

The ordinary equal temperament of twelve semitones to the
octave has rendered very important services in music, especially
with regard to instruments producing notes with fixed pitch, like
the organ and the pianoforte. It offers complete freedom of mo-
dulation. This advantage is so great that after the general re-
luctance in the seventeenth century to adopt it and thereby to
sacrifice the purity and beauty of perfect concords the musicians
of the eighteenth century gradually accepted and acquiesced in
the deficiencies and restrictions of the compromise embodied in
that equal temperament. Nowadays it rules unchallenged. Still,
few will deny that much has been lost in the musical conscious-
ness of the educated public. Real values are disregarded by and
inaccessible to people using the pianoforte for their instrument.
Therefore, stress must be laid on a special training to acquire a
just intonation of perfect intervals and chords.

This treatise aims at planning a series of exercises which will
both assist the ear to a keen judgment of accuracy of intonation,
and give the voice or the fingers of a player of stringed instru-
ments a training in obtaining the right pitch, and in correcting a
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2 AIM AND METHOD

less just intonation at once. These two results are complemen-
tary. The method here proposed will at first have to be used
consciously, but practice and the power of habit should finally
enable the subconscious reflexes to operate automatically without
the special attention of the executant.

The method will involve the intonation of the seventh har-
monic. The use of this seventh harmonic is of real musical value.
Far back, in the middle of the seventeenth century, CHRISTIAAN
HuyvGeNs urged its importance. In the middle of the eighteenth
century SORGE, and especially GIUSEPPE TARTINI, indicated the
place of the seventh harmonic in the scale. Without knowing
about TARTINI the mathematician LEONHARD EULER at the same
time offered a theory which was able to cope with the new possi-
bilities. Equal temperament, however, which in those days was
beginning its triumphant conquest of the European musical
world, excluded the seventh harmonic. Occasionally, in more
modern times, it reappears. Towards the end of the Braums
horn trio and in BRITTEN’S Serenade for tenor voice and horn it
appears significantly; even the eleventh harmonic is stressed in
the prologue of BRITTEN’s serenade. But the harmonic seventh
remains foreign to conventional music. Sir DoNALD FRANCIS
TovEy, in his article on Harmony in the Encyclopaedia Brit-
tanica, dealing with theoretical possibilities for the future says :
‘Harmony has not yet found a place for so simple a natural
phenomenon as the seventh note of the harmonic series’. I am
attempting to find that place.

This first chapter will establish a melodic subscale consisting
of the harmonics six to ten. The second and third chapters will
show the various ways in which the combination of two and three
melodic subscales gives rise to classical and to new scales. The
structure as a whole might well be strong, simple and sufficiently
sound to open the way to a new musical development.

2. Method.

The method of acquiring a just intonation consists in sup-
plying an aid by adding an accompanying sustained supporting
note. This can be either a low-pitched note or a high-pitched one.

Having chosen, say, a low-pitched note, one adjusts the into-
nation of one own’s voice, or of one’s instrument, in such a way
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that there is a complete concord with this fundamental note.
One should sing or play without any strain whatever, the sound
being utterly plain and smooth, without harshness or beats.
Under these conditions one produces harmonics of the low-
pitched note, which is the fundamental.

If one chooses a high-pitched supporting note, and again
adjusts oneself with voice or instrument to a perfectly smooth
concord free from beats, one is producing one of the subhar-
monics of the high-pitched note which, serving as a guide for
just intonation, will be called hereafter the guiding note. In this
case the sound sung or played may be heard as the fundamental
and the guiding note as a harmonic.

3. Classical chords. Harmonics from three to five. The eight basic
notes and their vocables.

In the use of vocables I adopt for the basic notes those sug-
gested by CURWEN in the tonic sol-fah system. Deviating from
the conventional series:

doh : rvay : me : fah : sol : lah : se : doh,
CURWEN proposed to sing with so/ instead of so/and fe instead of se:
doh : ray : me : fah : soh : lah : te : doh.

I shall presently have occasion to introduce a new vocable,
way, for a note between fak and sok. The vocables are not tied
to special notes. They may be sung at any pitch. It is only
their relative pitch which matters and which is invariable.
Choosing a low-pitched fundamental one can practise the har-
monics three, four and five. CURWEN’s system affords three pos-
sibilities for vocalizing *)
g:c' e =3:4:5=-s0h : doh : me
= doh : fah : lah
=ray : soh : le

The harmonics three to five constitute the major common
chord in what is frequently called its twice inverted position.

*) I shall adopt the rule that harmonics will be put down on the stave as notes
with tails below, pointing downward to their fundamental.



4 CLASSICAL CHORDS

doh:me :soh:me :doh  foh:doh:lah-Agh: doh:loh:fuh
_soh: te: ray: te: soh , doh: :doh: soh:me :doh

¥ i
fah : lah:doh : loh: fah saﬁ:ny:{:e:sah:my:{z: soh

PP ©° f ff

-

The harmonics four, five and six provide the major common
chord in its root position. There are three vocalizing possibilities :

c:e:g=4:5:6=doh : me : soh

= fah : lah : doh

=soh :te : ray
In all the examples given one might change the order of notes

ad libitwm, transposing the exercise to all pitches.

Choosing a high-pitched guiding note, and practising the sub-
harmonics three, four, five, one finds minor common chords.
CURWEN’s system affords only two possibilities for vocalizing.

11
e”:b’:g’:E:‘—}:g:me :te : soh
=lah : me : doh
For reasons of symmetry I propose to add a third possibility *):
I 11
b:ft:d=-:1-1—-=te: :
& 31z g =fe  way : ray

te:me:te:soh:te me:doh : lah :doh : me way-te:ray:way-te : ray: way

: lah +me : doh : : cte: : +te:me:schte:me :soh: te
Lna;:{z:vmn;/:vu_y:v'vz Wg::z:me:r:{:ty mcmddrmmddnm

Taking the subharmonics four to six one hears the minor
common chords :

*) In order to indicate that we are handling subharmonics of a guiding note, I put
the inverted numbers as fractions 1/ : 1/, : 1/5. On the stave the notation adopted for
subharmonics is with tails pointing upward, toward the high-pitched guiding note.
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=1te :soh : me
=me : doh : lah
= way : ray : teh

B
(4, I
[o 3

Again the order of notes in the minor common chords may be
varied at will, and the chords should be sung at all pitches.

Each of the major common chords has now found a companion
minor common chord. These are the pairs:

doh-lah.fah: lah:doh: lah doh-me-doh:lah fah:lah-doh:fah:me:doh-lah: me : fah
ray.te .soh. te: ray te - ray.way.ray-te soh. te :ray:seh-way:ray-te way - soh

I 1 ]
Il B § | =1

HR

i |
doh me.soh:dohte sohme te : doh

soh:me:doh me soh:me- soh te.soh'me

c:e:gand e:g:b or doh : me : soh and me : soh : te,

f:a:cand a:c:e or fah : lah : doh and lah : doh : me,

g:b:dand b:d:ffor soh : te :ray and te : ray: way

The pairs are very closely related indeed, because each pair
has both a fundamental and a guiding note in common. For the
first pair these are C’’ and &', doh and e, respectively. The pair
thus looks in a certain sense like a simple example of what EULER
had in mind as a complete chord. Therefore these pairs of common
chords exhibit the most intimate relation.

Another close relation exists between two other pairs of
chords having in common two notes, which make a major third.
Here they are:
a:c':¢ and ¢':¢' : g, or lah: doh: me and doh : me : soh,
e:g:band g:b:d, or me: soh:te and soh :te : ray.

me: .sdntle.sohhm_y my:te:soh'?-soh:m doh: me.soh:doh: me: doh Igh: me:: doh

CEEES === = ====

! i
soh.te :ray. soh:te : sch-me-te : soh

1)
lah: doh:me.doh:me:soh:soh: me. doh.me.doh:lah

Looking for a common fundamental for the first pair of
chords, one finds, f, fak, and the common guiding note is found
tobe b, te. These now do not belong to the chords themselves. The
mutual relation in these pairs of chords is not so close therefore.

These relations come out clearly if one arranges the eight voc-
ables sung thus far in a table with rectangular rows and co-
lumns. There will be perfect fifths between adjacent notes written
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in the same row, and there will be perfect major thirds between
those in the same column, thus:

lah  me te way } 5
fah  doh  soh ray

R S i —

2:3 2:3 2:3

b
o ;l ¢ {f } perfect major thirds
& c
_,-—/\_\_/g—,__a
perfect fifths

A major and a minor common chord sharing a minor third are
represented in a square, the simplest possible arrangement — in
a closed circuit, so to speak:

e b me  fe

c g o doh  soh

A major and a minor common chord sharing a major third are
represented by a broken line:

e b me  le
or
g d soh  ray

Looking at the eight notes as a whole one sees that the funda-
mental which they possess in common is a low-pitched F or fah.
There is a common guiding note too. This is a high pitched f#
or way. The collection contains representatives of all the har-
monics of the low F which at the same time are subharmonics
of the high-pitched f#. If it is repeated through all the octaves
one gets what LEONHARD EULER called a genus musicum. The
genus in question is the complete genus diatonicum.

It contains two modes, or keys. Leaving out the guiding note
f # one is left with the key of Dok major, or C major :

doh : ray : me : fah : soh : lah : te : doh

c :d e : f g :a :b:c
Leaving out the fundamental f one has the key of me minor or
¢ minor:

me : way : soh : lah : te : doh : ray : me

e : f¢ g a b d ¢
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The eight notes of the genus diatonicum will serve as basic
notes. Other notes will receive names and notations with relation
to these basic notes.

It must be borne in mind that the basic notes ray and lak in
the genus diatonicum do #ot make a perfect fifth; the interval is
one comma flat.

In this genus the most distantly related note from the fun-
damental f, the representative of the guiding note, has been call-
ed f#. This is not an accidental. It is not a chromatic semitone
from f, but a minor limma from f (not 25/24, but 135/128). It
makes a perfect major third with 4, but instead of a perfect
minor third it makes a pythagorean minor third with a. The
vocable for this guiding note has been chosen with a labial con-
sonant w, labial like the consonant of the vocable fak for the
fundamental, and a vowel ay, reminiscent of ay in ray, the partner
of way in a perfect major third, in the same way as the partners
fah and lah share a vowel in common. It is seen that in the
centre of the genus, as tabulated on page 6, partners in perfect
fifths are sharing their vowels.

4. Derivation of classical chromatic semitones. Genus chromati-
cum, genus diatonico-chromaticum and genus diatonico-hyper-
chromaticum.

Apart from major and minor common chords sharing two notes
which make a minor or a major third, there is another way in
which each major chord can have a conjugate minor chord, and
vice versa. The conjugate chords may share their root and the
note which makes the perfect fifth. The other notes will then
show a difference of pitch which is known as the chromatic
semitone. Taking the major common chord

c:e :g=4:5:6=20:25:30
ciepig=4:3:1=20:24:30,
we can make the minor common chord between the same ¢ and g,
and the difference of the chromatic semitone is
eh e = 24:25.

In order to represent by vocables the minor chord containing
doh and soh a mew vocable is required for me, flattened by a
chromatic semitone. I propose to choose the vocable by changing
the vowel ¢ of me into 0o. Thus one gets:
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doh : me : soh and doh : moo : soh
fah : lah : doh and fah : loo : doh
soh : te :ray and soh : too : ray

for these conjugate common chords.

l_e‘ ,/-\ 1 i A

¥
s:te:p:te : too:s :too:r :too: s :too:te:p : te : s
When arranged in columns and rows these pairs of common
chords show the following arrangements

e me lah a

c g or doh  soh I fah doh or f c
éh moo 1 loo ab

e I 1 X L4 0
~t L ~— T— - |

t :soh:m :t :m:s0h:t :m:m:soh:soch: £ : ¢

f‘\ /"\A| l

S
:1J'ua.i “Iad.l

:m . m.

Taking a minor common chord, and making the conjugate ma-
jor chords with coinciding root and fifth, one finds the third note
sharpened by a chromatic semitone. In the vocable this sharp-
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ening may be expressed by changing the vowel into %A (as in the
French pur). Thus one gets :

a i c te and a e e
lah : doh : me andlah : diih : me,
me : soh : te and me : suh : le,
le :ray : way and fe 2 riih . way.

Altogether six new notes have been added to the basic notes.
Arranging them as before (by perfect fifths and major thirds) in
an orderly frame of notes, one finds a square with opposite
corners missing. The notes corresponding to these places happen
to be the representatives of the common fundamental and the
common guiding note to all the other notes. We must therefore
include them in the table to obtain once more a genus musicum,
this time the genus diatonico-hyperchromaticum.

diih stk riih pay } 5

lah me te way 4 5

fah  doh soh ray l} 5 4

bah  loo moo too 4
e S y—— .

2:3 2:3 2:3

°%  g¥ a4 “% perfect

a e b & .

; c g i } m:il]or

b ab eb b thirds

perfect fifths

In choosing vocables for the representatives of the fundamen-
tal and the guiding note I propose to attach to them the labial
explosive consonants b and p and the vowels of their neighbours
among the basic notes.

From the large square one can select a rectangle of three rows
and four columns in two ways, by leaving out either the top
row or the bottom row. These two sets of twelve notes constitute
each a genmus diatonico-chromaticum. Again, by leaving out a
row and a column which meet in a corner point, one can get a
square of nine notes constituting a genus chromaticum (See Ch.
I1I, § 5). This can be done in four ways.



10 PRIMARY FOUR-NOTE CHORDS

5. The primary four-note chord with harmonic seventh. Har-
monics from four to eight.
When singing with a low-pitched fundamental
doh : me : soh : doh = 4:5:6:8
=c:e:g:c
one has a gap in the interval sok : doh = 6 : 8 which is naturally
filled by the seventh harmonic between the sixth and eighth.

fah:| : d:feyfah-fey:d : | : fah  soh:se soh t : soh
soh:t:r:s&:soh:{sg:p:t:sgh dohdeyrs,jgdohx s:m:igh

F frr r T TTr

doh:m: doh:dey : s : dey:d t:sohr: t -soh:4:sey:
Afah rln 'th fg j I d ‘Fey fah dohdeym doh:s m.lig:rtll ::doh:uigzﬁ
S T I 1 1
4| soh:te:soh:sey:ray \1: ray:sey:sohl| fahrfey:lah-fahdoh:|ahfeylah:dohfah:lahey: fah

soh: te :sey:soh:ray : te: sey : ray:soh

SE
rrrrrr =

In vocalising I propose to give this note a vocable by taking 4
from its fundamental Dok, and adding a new vowel, viz. dey
pronounced as in the French pareil or the Dutch dijk. Thus the
primary chord of four notes will be sung as

doh : me : soh : dey.
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For a fundamental C the seventh harmonic is slightly flatter
than b-flat. It will therefore be called b-flat-minus. For the no-
tation on the stave one can use a special sign invented by
GIUSEPPE TARTINI as long ago as 1756, viz. the sign /p *). For the
fundamental G the harmonic seventh, slightly flatter than f,
will be called f-minus, with a sign /. This was also invented by
TARTINI. The vocable for the harmonic seventh belonging to sok
will be sey, and similarly for other fundamentals. Thus we have

4:5:6:7:8= ¢ : e : g b ¢

= f 1 a ¢ em:f

g b a fs g
doh : me : soh : dey : doh, or
= fah : la : doh : fey : fah, or

=soh : te :ray : sey : soh

f

The examples give various inversions and permutations of this
chord. One may invent and practise them at will, at all pitches.

Again, singing with a high-pitched guiding note, one finds
the reflected images of these chords, being the minor common
chords extended by the seventh subharmonic. As regards vo-
cables, I propose to take the consonant of the guiding note, and
attach to it the diphthong %y, which sounds as in the French oewsl
or in the Dutch Just. The seventh subharmonic of 4" will be
slightly sharper than c-sharp. It will be called ‘‘c-sharp-plus”. One
needs signs which can be made in a similar way to the signs of
TaRrTINI. The sign for “plus” will bey, and for “sharp-plus” \ *).

' { i ll 1 9 i J} J’ 14 l‘ll ¥
L 5
) te: soh:me:tuy:te : tuy:me:soh:te me.:muy: lah: muy:me : doh : lah :doh:me

[ | 1
1 1l || L

0
Z

:imy:me:my: | :d:me te:tuy:m:ty:te:s:m:s:te
st owyswaywuy it Db ocway way:wiy:t iwoyiway: et opway

me :
way :

d
n
Thus after singing the subharmonic primary four-note chords

one can write them down as follows :

*) This is an approximation in printing type of TARTINI’s sign which is shown in
the examples on the staves.
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= b : g e : c\¢: B

-
U'l.l.'—'
o..

N —
G).I-'-‘

te :soh :me :tuy :te, or
me : doh : lah : muy : me, or
way :ray :le @ wwy . way

. .| Jalh

me: doh:muy: lah:me: muy:doh: lah: me way :te : ray:woy:te : way: pay:wuy:way

I

L) L) T

m:te
- me

&

HF-3H :te
3 myme

[} J L 1 }
) |

WUy I P 1 way:woy:way
: moy:d : me:miy:me

One may invent many more exercises to suit one’s own taste.

6. Diatonic melodic subscales. Harmonics from six to ten.
The chord of the harmonics 3 : 4 : 5 is the same as that of the
harmonics
6:8:10= g : ¢ : ¢
= soh : doh : me
The eighth harmonic is the root and also the centre of this
chord. The intervals can be filled in by the seventh and the ninth
harmonics. This will result in a group of harmonics, which will
serve as a diatonic melodic subscale :
6:7:8:9:10= g b : ¢ :d : ¢
=soh :dey :doh :ray : me; or
=doh : fey : fah : soh : lah.
These melodic subscales still have the eighth harmonic for a
centre, which is thus a melodic céntre of harmonics. In the exam-
ples the centres are ¢” and f’, doh and fah respectively. These
centres have a fundamental character.
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: :ray: me : ray:doh:dey:soh: dey:
m:zz:m:ﬂ:ﬁh:%;ﬁ:%ﬁ:& f:l%hh sohilab
o=

&&

soh d ray: e

[~ ] Z

soh:fah
:doh
AR A S A 4 0 Al

T L 1

1 fah: lah: soh :doh:fey:lah: do'ﬂ soh'fah
doh: me: ray:sch:dey:me.: soh:ray:doh

G\
’ A

Fr r Fe

In the same way, using a high-pitched guiding note one ob-
tains diatonic melodic subscales of subharmonics.

1111 1
—i—i—i—i—=¢ :c\#: b : a : g

=me :tuy :te : lah : soh, or

=1le @ wuy: way:.me . ray
These groups of subharmonics have melodic centres of guiding
note character. In the examples the centres are b and f #, fe and
way respectively.

FiE
3§

g3
g €

~
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While singing these diatonic melodic groups one will notice
that there are three kinds of whole tones in them.

First one has superseconds, having the harmonic ratio 7 : 8.
These are found between

7:8=b/p:¢ =dey : doh =fey : fah,
=b :c\t=te :twy = way: wuy
Next come pythagorean seconds, or major whole tones, between
the eighth and ninth harmonics :
8:9=c :d =doh :ray = fah : soh,
=a:b=1Ilah :te = me @ way,
Finally there are minor whole tones between the ninth and tenth
harmonics :
9:10=d:e =ray :me = soh : lah,
=g :a =soh :lah =vray : me

In the ordinary notation no distinction is made between a,
belonging to a melodic group having f for its fundamental centre,
and a belonging to melodic groups having g or 4 as a fundamental
centre. The two notes ¢ however, ought to be different. The for-
mer is one comma flatter than the latter. This use of the same
sign for notes, very slightly different, yet nevertheless distinct,
and having different functions, has been called ‘double emploi’
by JEAN PHILIPPE RAMEAU.

A vocable in the tonic sol-fah system must have one single mea-
ning. Therefore the notes sok : lah : te can only have fe as a
centre (and this is a guiding note centre) but never sok. The
group fah : soh : lah can only have fah for centre (a fundamental
centre) but never Jah. The same argument applies to dok : ray : me
which cannot centre in me, and to ray : me : way which cannot
centre in ray.

Again, in these melodic subscales there are two kinds of major
thirds. One finds superthirds between the seventh and ninth
harmonics, as

7:9=b/tb:d =dey :ray=fey : soh,
=a :c\t =lah :tuy =me : wuy.

There are perfect major thirds between the eighth and tenth
harmonics

8:10 c e =doh : me = fah : lah,
g :b =soh :te =ray: way.

i
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D me

(= it —
Gr
Irav iway: me @ wuy @ me :way te : soh : :lah : te
1 w‘l:?:soh:v'&?:luh:tu_y:luh;te way my:;{yuy: me : way
- n ‘i +—1 | ) 4s - 1'1[1147 L_E
9——+¢ i——ﬂﬁ——i <

Singing these thirds in immediate succession one will learn to
recognize and distinguish them. The difference amounts to one
quarter of a whole tone (35: 36).

7. Subscales with leading notes.

To enrich the melody one may add to a diatonic subscale alien
notes, belonging to other centres, and not fitting properly in
the concordance of the subscale. For example, consider the
harmonic subscale having dok (C) for its fundamental,and next the
primary four-note chord having sok (g) for centre. Here one finds
ray,teand sey (d, b and f /). The first note, ray (d), is a regular
member of the subscale round dok. The second one, ¢e (b), does
not belong to it. Therefore, hearing fe (b) in that connection one
instinctively wants to replace it by another note which belongs

Tt I

to the subscale, and preferably by one of the notes nearest at hand.
These are either dok or dey (c or b /p). Thus fe (b) is providing us
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with a so-called leading note to the centre and to the seventh.
In much the same way the remaining note in the chord of sok (g),
which is sey (f £), is a leading note to me, the third from the centre.

The fact that e and sey with ray (b, f / and d) find a common
centre in sok (g) may be shown by the accompaniment. Thisis
already an anticipation of the combination of subscales having
separate centres (Cf. Ch. II).

What has been said thus far can be applied to subharmonic
subscales as well.

o= ST

lLI

In connexion with the subharmonic scale with the guiding note
centre fe (b) one has the leading notes dok and mui (c and f #)
taken from me (¢) as the centre of subharmonics. Dok (c) is leading
either to the centre f¢ (b) or to the subharmonic seventh tuy (c V¥#),
while f \# muy is leading to the subthird soh (g). Again, the origin
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of the leading notes in the subharmonic subscale may appear in
the accompaniment. This of course has to be a high-pitched
accompaniment by guiding notes in the treble, not by fundamen-
tals in the bass. It will be superfluous to work out and indicate
more melodic lines. The musical imagination has already got
much to play with.

8. Special chords.

The special thirds (superthirds 7 : 9) which occur in diatonic
melodic subscales have been mentioned already. Along with
them two special chords must be pointed out. In the harmonic
subscales one of these consists of the harmonics

6:7:9=¢g :bpH: d,
= soh : dey : ray,
= doh : fey : soh.
This is not an ordinary minor common chord, like
I 11
tbpid =-:-:1-=10:12:15.
8:0b 65 4
It is a different one, which is more quiet in sound. The melodic
centre, the supporting fundamental, is always the C.

A fey:s:Ld‘gy:l :s:f-:m:fcy:s:Ldey:ﬁh

J:fey:s:fah

The superthirds 7 : 9 == 14 : 18 can be completed at the other
side by a perfect fifth, yielding another special chord,

Just Intonation 2
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14:18:21=bp: d : [/
=dey : ray : sey,
= fey : soh : dey.
This chord, again, is not a major common chord. It lacks the

supreme serenity of the major common chord. This new chord
also finds its supporting centre and solution in the fundamental (C).

”! J o 4 EJI’!J“

o o

te :me : wuy:way me:wuytuy:p : m:‘gﬂ

tiwy :m:way

The same chords will be found again in the subharmonic sub-
scales. Here one has :

111 R
6.;.3——14.18.21—“ .CY#.@
=lah : tuy : me

=me . wuy : le.

11 1 6: 7: 9 .,
21'18 14~ =f# 1a <%

= muy : lah : tuy,
=tuy @ me . wWuy.

Both chords resolve into their guiding note centre (b).

The five notes of the diatonic melodic subscales are easily
seen to be the members of primary five-note chords with perfect

dim:s;dey:r:d

fah:lah:doh:fey : soh: fah
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sevenths and perfect ninths. There are two kinds of these; the
harmonic and the subbharmonic chords. It is a crucial case for
just intonation to make a clear distinction. The harmonic pri-
mary five-note chord has a perfect major common chord at the
bottom and on top of it a non-classical minor chord with flat-
tened third. The subharmonic primary five-note chord has a
perfect common minor chord at the top and a non-classical
major chord with sharpened third at the bottom.



CHAPTER II

COMBINATION OF TWO MELODIC CENTRES

CONTENTS

1. Leading notes and liaison notes, and connecting leading notes.

2. Shift of a centre through a perfect fifth or fourth.

3. Shift of a centre through a perfect major third or minor sixth.

4. Shift of a centre through a harmonic seventh or supersecond.

5. Review of inversions.

6. Inversion, liaison by g and ¢, soh and me (3 and 5).

7. Inversion, liaison by f, ¢ and g or by ¢, g and d (fah : doh : soh = doh : soh :
ray = 4:6:9).

8. Inversion by a two-sided centre.

9. Inversion, liaison by ¢ and g (doh:soh = 2:3 = 6:9).

10. Inversion, centres in ¢ and g without liaison (doh and soh).

11. Inversion, liaison by g and a, or by d and ¢ (soh : lah = ray : me = 9 : 10).

12. Inversion, centres in ¢ and e, or g and b (dok : me = soh :te = 4 : 5).

13. Inversion, centres in f and e/h, or fand d & (fah : fey = 4: 7).

14. Inversion, liaison by b andf/, or f \# andc (te : sey = muy : doh = 5:7).

15. Inversion, liaison by b and d/ (te : mey = 6:7).

16. Inversion, liaison by & / and [ § (mey : way = 7: 9).

17. Conclusion.

1. Leading notes and liaison notes, and connecting leading notes.

If two centres are being combined the melody is shifting in-
termittently from notes of the subscale belonging to one centre
to notes belonging to the other centre. It is like steering a ship
taking heed of one beacon after the other. The two melodic
centres can be connected by a shift through some interval,
which puts one centre in the other’s place, or by an inversion,
which transforms a fundamental centre into a guiding note
centre and vice versa.

When the melodic line leaves one centre to join the other one,
the transition will be most smooth between notes very near one
to another. Such notes will be called leading notes, because they
are leading the melody from one subscale to the other. The clas-
sical leading note of the diatonic scale is an example, as will be
seen shortly.
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When the centres are inversions of each other the two melodic
subscales can have two notes in common. These will constitute
liaison motes.

Sometimes one meets a case, where the transition occurs with
the aid of conmecting leading notes, which themselves do not be-
long to the subscales (Cf. Ch. IV, § 2, examples W and X).

2. Shift of a centre through a perfect fifth or fourth.
Taking the centres f and ¢ (fah : doh = 2: 3), one gets the
notes

f:g:a i :e\b or fah : soh :la : doh: fey
g:bn 1c:d:e soh : dey: doh:vay : me.

doh : ray : me : fah : soh : lah . soh : lah : foh : me : doh : ray : doh

doh:me sch dey:doh:roy : fey:doh:lah :fah:fey:soh:doh

As we saw before, one meets the leading note ¢ to f, and
vice versa (me : fah == 15: 16). This is the classical leading note,
Rameau’s “‘note sensible’’. Non-classical is the leading note b /b
toward a, and vice versa (lah : dey = 20 :21), with a smaller
interval. Smaller still is the interval between the leading note



22 SHIFT OF CENTRES THROUGH FIFTHS AND THIRDS

e/p to d, and vice versa (fey : ray = 28 : 27). This interval is
one-third of a tone. Again there is a pair of leading notes e/
and e (fey : me=14:15).
Taking the subharmonic subscales, with centres in & and f #
(te and way) there are the notes :
gxt:b:d :e:f$ wuy: te : re : me : way
g:a :b:c\t:e or soh : lah :te :tuy: me

4. k

1 :
{F)h lah :soh : way :me : ray : me : ray : way :sch : te : lah : te

[pe— p——

L 1
Sl

! 1 ! L
&
-

A I | JI»‘| J}P PﬂrJ : ] LH._
v — — B 4 - 2
" te:lah:t:| vm_y:wqy:m:wqy:m:w:wu_y:sdn:lah:'tz‘: lah: € : | : soh:way]

te:soh:me :tuy : te : lah:wuy: te: ray:way: wuy:me: te

The classical leading notes are f # and g (way : sok = 15: 16).
Smaller intervals are shown by c¢\# : d (fuy : ray = 20:21)
and g\# : a (wuy : lah = 27 : 28). Somewhat wider is the in-
terval g : g\# (soh : wuy = 14 :15).

3. Shift of a centre through a major third or minor sixth.
The centres are f and a in the first example, f# and d in the
second :

f g1 a:c:e.h fah : soh : lah : doh: fey
a:b:c:e:g/ lah te : dith: me : ley
or
eNt: b:d:e:f wuy tte  ray :me @ way

ex:g :b:c:d ruy : soh : too : doh : ray.
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[ — m=———
fah: soh: lah:doh : dUh:te : lah: me : lahte:doh:me:déh:doh: | : s:foh:me:fah

=37 7~

)
Z
.

In the examples without harmonic sevenths one meets two
kinds of pairs of leading notes. There are classical pairs, ¢ and f
(me : fah = 15:16) in the example with fundamental centres,
and f# and g (way : soh = 15: 16) in the example with guiding

- " Iy

me:w:m : mey:pim:r:d:dey: :sth:t : mey:dey:d:p:m:s : way:m: mey:te:me

2 — Vf'*.i =T

I

note centres. There are chromatic pairs too. In the first example
it is the pair c:c$ (doh : diih = 24 : 25), in the other it is the
pair bb : b (foo : te = 24 :25).

In the examples with harmonic sevenths one meets a new
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phenomenon. There are enharmonic pairs of leading notes. Such
a pair is d/ and d (mey : ray = 35:36) and againa and a ¥
(lah : suy = 35 : 36). The interval between these leading notes is
one quarter of a tone.

4. Shift of a centre through a harmonic seventh.
The centres chosen are d ¥ and ¢ (duy : doh = 8 : 7) for the
fundamental centres, @ / and b (tey : te = 7 : 8) for the guiding

tey:mey:sey : ley:soh: lah. te : me : sey : ley: tey

1

doh: soh:dey: suy : doh: duy:me : doh: me : my : duy : doh: dey: dohy

Y e B e B coutl S -
/e -
-

note centres. One recognizes the pairs of non-classical semitone
leading notes /<# and g (muy : soh = 20: 21), and in the other
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example ¢ and f/ (me : sey = 20: 21). Again there are pairs
of quarter-tone leading notes : ¢ and e\ (me : ruy = 35: 36),
and in the other example g / and g (ley : soh = 35 : 36).

Beside these one meets pairs of leading notes showing intervals
of one-fifth of a tone. They are a ¥ and b /p (suy : dey = 48 : 49)
in the example with harmonics, and ¢ \# and d / (tuy : mey =
35:36) in the example with subharmonics.

Smaller still are the intervals of the pairs of leading notes
which have an interval of one-seventh of a tone. These are d
and ¥ (ray : duy = 63:64)and a /and a (fey : lah = 63 : 64).

These exercises, extremely enharmonic as they are, require
the aid of an instrument provided with a special tuning. This
will prove practically indispensable.

5. Review of inversions.

It has already been stated that in the inversion of a melodic
subscale two notes may remain unchanged, thus providing two
liaison notes. In our subscale with the harmonics 6:7:8:9: 10
one has five notes. Thus there are fen possibilities from which
to choose a pair of liaison notes. Ten inversions will have to be
considered. The order might best be chosen according to the
degree of difficulty. Here the possibilities will be reviewed in
systematic order.

The liaison notes 6 and 7 (b and d /, or #¢ and mey) define the
inversion described in § 15.

The pairs 6 and 8, and 6 and 9 (as ¢ and g, or dok and sok) are
considered in § 9.

In § 10 the inversion with centres at a distance of a perfect
fifth, but without liaison notes, is investigated.

The pair 6 and 10 (g and ¢, or sok and me) define the inversion
discussed in § 6.

The pair 7 and 8 (¢ /b and f, or fey and fah) define the inversion
discussed in § 13.

The pair 7 and 9 (d / and { #, or mey and way) define the inver-
sion discussed in § 16.

The pair 7 and 10 (f Z and b, ¢ and f \#, or sey and e, doh and
muy) define the inversion discussed in § 14.

The pair8and 9 (f and g, ¢ and d, or fak and sok, doh and ray)
define the inversion discussed in § 7. In §8 the notes ¢ and d
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are no Haison notes, but the fifth and the subfifth of a double-
sided centre in g.

The pair 8 and 10 (c and ¢, g and b, or dok and me, sok and Ze)
define the inversion discussed in § 12.

The pair 9 and 10 (g and «, 4 and ¢, or sok and lah, ray and me)
define the inversion discussed in § 11.

In the examples the notes of a harmonic subscale will be written
with tails pointing downward; the notes of a subharmonic sub-
scale will have tails pointing upwards. This indication will
save us additional indications on a separate stave.

6. Inversion, liaison by g and e, soh and me (3 and 5).
The examples do not require much explanation. The notes
involved are :
g:a :b:c\g:e soh : lah :te : tuy : me
g: bW c: d:e soh: dey: doh: vre: me

d:ir:m:s:m:p'm s:m:p:doh

=

d:t:dey:t: d ttoystestuy:m @t : d ttuy:d : t:dey:doh:dey: s : doh

There is a series of leading notes a:b b :bh:c:c\#:4d, or
lah : dey : te : do : tuy : ray, with minor and major semitones
(20:21, 14: 15, 15:16).
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. 7. Inversion, liaison by f, c and g, or by ¢, g and d (fah : doh :
: soh = doh : soh : ray = 4:6:9).

It is evident that an inversion with liaison notes ¢ and d
(doh : ray =8 : 9) will entail a third liasion note, g being
the fifth of ¢ and the subfifth of d. The inversion produces the
notes

c e = g b : d f ta ¢ eth @ g
c:et:g:bb:dor f : ax: ¢ : eb: g
doh : me : soh : dey : ray fah : lah : doh : fey : soh
doh : ruy: soh : too: ray fah . swy: doh : moo: soh

g fah:sch:lah:doh- . J:jlah:fahn . d:r:m: 5:&9{:&&»: PEL
— s ;L"IF i &
oh : soh:fah:moc:doh r A r’:d:toos:lr;y:::?
_ e— d:prooj:p: o:hna a .

qop:P:a:uJ':u:p:Kap:p '

There are two enharmonic pairs of leading notes with an inter-
val of a quarter of a tone: eand e\, and b /b and bp (me : ruy
= lah : suy = 35:36, and dey : too = fey : moo = 35 : 36).

8. Inversion by a two-sided centre.

One can combine the harmonic diatonic group of g, where g
(soh) is a fundamental centre, with the subharmonic group,
where g (soh) is the guiding note centre. In the harmonic group
we need a major second a, which cannot be lak for it must be
one comma sharper.

We have met the problem before. Let us choose the vocable
lahy for this note (as in the English /ie and in the Dutch laaiend).
gia :b:d :fL:gor soh : lahy : te : ray : sey : soh
g: av: c: ée: fa: g soh : swy: doh: moo: fah: soh

Here one sees the or- . |
dinary minor seconds be- Ff ——o—
tween the leading notes b m é' ; i
and ¢, d and eb (te: doh
==ray :moo = 15:16) and also two very sharp pairs, with an

:seyzsoh:f:moo: d:suy:soh
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interval of one-seventh of a whole tone, viz. aand a X, f Zand fh
(laky : swy = sey : fah = 63 : 64).

9. Inversion, liaison by ¢ and g (doh : soh =2:3 = 6:9).

In the first place, with centres in ¢ and g (doh : soh = 2: 3),

this inversion provides the simple transition from the major

common chord to the minor common chord with the same root :

g:b/: c:d:e:g soh : dey: doh :ray :me : soh
or

g:ay :c:eb:f:g sokh :swy : doh : moo: fah: soh

In between the two centres one has the pairep : e (moo : me
= 24 : 25) which can serve as leading notes, with a chromatic
semitone between.

Again one meets an enharmonic pair of leading notes with an
interval of one-fifth of a tone, viz. e\ and b /b (suy : dey =
48 : 49).

In the second place there can be a fundamental centre in f
(fah) and a guiding note centre in d (ray) :

f:g:a :c:eNH fak: soh :lah : doh : fey

ey 1 g: bb:c:d ruy : soh : too: doh :ray

In this case the pair of leading notes @ and bp {(lah : too =
25 : 27) does not show the interval of a minor second. The inter-
val is one comma sharper, a major limma (25 : 27). The pairs of
leading notes with an interval of one-third of a tone have been
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met earlier, in § 2. They are ¢\ and f, d and e/b (ruy : fah =
ray : fey = 27 : 28).

10. Inversion, centres in ¢ and g without liaison notes (doh and
soh).

As before, in § 8, one needs an a as major second to the funda-
mental centre g. This must be lahy, not lah. Moreover ¢ is to
be a guiding note centre and therefore needs a b as a major
subsecond, which cannot be foo. Let the vocable be foow.

b :d:f/:¢g:a or te: ray: sey: soh: lahy
bb 1c :dN  f :ab toow :doh :dui :fah :loo

The outstanding feature now is the division of the perfect fifth
in three very nearly equal parts by
c:dN:fL:g=doh : duy : sey : soh

. =16 X7:16 X 8:21 X 7:21 x 8.

The interval in the middle is a trifle sharper (1029 : 1024) than
the supersecond, at the very limit of perceptibility.

The pairs of leading notes b b and b, a b and @ have an interval
of a minor limma (foow : te = loo : lahy = 128 : 135). The
pairs d and dY, f Z and f have an interval of one-seventh ofa
tone (ray : duy = sey : fah = 63 : 64).

11. Inversion, liaison by g and a, or by d and e (soh : lah =
ray :me = 9 : 10).
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e/p:f:ga: ¢ fev : fah : soh : lah : doh
e g:a:b:c\t me : soh :lah : te : tuy
or
b/pb:c:d:e: g dey : doh : ray : me : soh
b: d:e:ft: g te: ray : me . way . wuy

One meets again the classical leading notes b and ¢, f# and g
(te : doh = way : soh = 15:16) and the non-classical pairs
byb and bh, g and g\$ (dey : te = soh : wuy = 14: 15). The
intervals f# : b/b and g\# : ¢ can hardly be distinguished
from perfect major thirds (way : dey = wuy : doh = 45:56 =
180 : 224 instead of 180:225 = 4:5).

12. Inversion, centres in c and e, or g and b( doh : me = soh : te
=4:5).

The d, major second of the centre ¢, is not the same as d,
major subsecond of e. Here again one meets the situation, the
“double emploi” of 4 pointed out by Rameau.

In the vocables we shall for clarity make a distinction between
ray and rayu. The latter will be one comma flatter. The distinct-

ion between lah and lahy has already been made, lahy being
one comma sharp.
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b/b:c:d:e: g dey: doh : ray : me : soh

a :c:d:e:f<t lah : doh : rayu : me : muy
or

fZ:g:a:b: d sey: soh : lahy : te : ray

e :g:a:1b:ct me : soh : lah : te : tuy

After a certain amount of practice the difference of the two d’s,
of ray and rayu, will be clearly heard, or at least felt as a distinc-
tion of mood. The pairs of leading notes @ and b /b, f\# and g
(lah : dey = muy : soh = 20:21, or me : sey = tuy : ray =
20 : 21) have been met before.

13. Inversion, centres in f and e /b, or [ and d § (fah : fey =
4:7).
The inversion in question produces the following notes :

f:g :1a :c te/b
[: asb: c/b: dsb:esb
Because it would be a little troublesome to invent vocables for
a /b, ¢ /b, a /b, it is permissible to shift part of the second group
through the imperceptible interval of 224 :225, so as to get
g4 :b:c#:d# and vocalise with

fa :soh :lah :doh : fey
fa : sth: te . dih: rih

It is important not to get too high a pitch with e /b (fey or rih).
Leaving out ¢ and g# (doh and s#h) one sings the scale of six
whole tones.

As to the pairs of leading notes, there are g and a /b,c andd /b
(g :asp=c:d/p=27:28, but soh : sih = doh : dith = 24
: 25). Again, there are a/b :ah=c/b :ch=14:15 (but
stih : lah = te : doh = 15 : 16).

14. Inversion, liaison by b and f /, or f\¥ and c (te: sey =
muy : doh = 5:7).
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g: a :b: d:fr: g soh :lahy : te : ray: sey: soh
a/ b:d/:f/:8l:af ey tte :mey : sey:ley:tey
or
as: eN:f\$:aN:c:dy duy:ruy muwy:suy:doh: duy
e :fSt:a :c:d:e me :muy :lah : doh :rayu:me

sey:mey:tey : ¢ :tey

:suy:muy:duy :muy:suy : d:

As before, the vocable lahy in the one case, and the vocable
rayu in the other case, is required in order to vocalize this inver-
sion. There are three pairs of leading notes, a / and 4, d / and 4,
g / and g, all of them enharmonic, with an interval of one-quarter
of a tone (tey : lahy = mey : ray = ley : soh = 35:36). In
the chord b : d : f/ one has part of a diminished seventh chord.
By the inversion the inverted chord b : 4 / : f/ is again part of
a diminished seventh chord. This illustrates the modulation so
often achieved by means of an enharmonic change in the di-
minished seventh chord.

15. Inversion, liaison by b and d / (te : mey = 6:7).
The centres here are eand a / (me : tey = 16: 21).

m:.ﬂ;‘l:'f

t:sﬁh:J: t:me

d/ e :f$ g% :b ormey:me : way: sih :te
d/ [/ gl : al:b mey : sey: ley: ley: te
Pairs of leading notes are ¢ and f/, g# and a / (me : sey =
stih : tey = 20:21). Again f/ and {4, g/ and g% (sey : way =

ley : sith = 14 : 15).

16. Inversion, liaison by d / and 4 (mey : way =7:9).
Here the two centres are in extreme proximity : ¢ and ¢/
(me : wey = 64 : 63).
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m:w:sbh:t:mey:t sth:w : m : mey:me

bt roy:mey-wey:w : weymey:rey-tey Tw : tey

b td/: e:ff: g4 or te :mey: wme: way : sih
c/:ds el f8: a/ rey: mey @ wey . way : ley
Pairs of leading notes are b and ¢/, g# and a / (fe : rey =

siih : tey = 20 : 21).

This concludes the survey of the possible combinations of two
diatonic melodic subscales.

17. Conclusion.

By combining two diatonic melodic subscales, belonging to two
different centres, we have assembled groups of eight or nine and
occasionally of seven notes, which might be written in the order
of rising pitch and might be called scales. I doubt whether this
would prove worth while. There would be as many of them
as there are combinations of centres. It would be a big job to
try to remember them all and this would be an unnecessary labour,
because the consciousness of the centres provides all that one
needs.

As a result of the combination notes come very near one to
another. One meets pairs of leading notes. Very frequent is the
leading note which leads to the centre, the classical leading note
or Rameau’s “‘note sensible”’, exemplified by b and ¢ (fe : dok
= 15:16). Very frequent also is the leading note leading to the
third (or subthird) of the centre, such as f /leading to e (sey : me
= 21 : 20). Again there is the leading note leading to the second
(or subsecond) of the centre, such as e /b leading to d (fey : ray
= 28 : 27). There is a leading note to the fifth (or subfifth) of the
centre, e.g. g# leading to g (sih : soh = 25: 24).

All these are leading notes pointing towards the centre. Others
point away from the centre. There is the leading note a towards
the seventh & /b (lah : dey = 20 : 21), and e /p towards the
third ey (fey : me = 14:15). Finally there is the enharmonic

Just Intonation 3
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leading note towards the second, d / to d (mey : ray = 35: 36).

Another enharmonic pair of leading notes is found with an
interval of one-fifth of a tone, viz, a\ and b A (suy : dey =
48 : 49). Occasionally we meet the minor limma between ab
and a (loo : lahky = 128 : 135, § 10), and the major limma between
a and bp (lah : too = 25:27, §9). Intervals of one-seventh of
a tone are frequently met, e.g. f Z and f% (sey : fah = 63 : 64).
These pairs of notes are on the border line between leading notes
and commatic doublets. These doublets, as a and a, 4 and 4
(lah : lahy = rayu:ray = 80 : 81) are still distinct, and in these
cases the symbols a and d are used with a double meaning. The
difference is imperceptible between e /p and d #, orex$and f (fey :
rtih = 224 : 225) and can be disregarded.

Thus various kinds of leading notes come into existence by the
combination of different melodic centres.

Another result is the discovery of the division of the interval
of the perfect fifth into three very nearly equal intervals in ¢ :
dx : f/ : g(doh : duy : sey : soh). This is a feature of existing
musical culture in the far East, of the gamelan slendro and gamelan
angklun, in the isles of Java and Bali. I see no reason why it
should not become an element of musical culture in Europe and
the western hemisphere.

From the artistic point of view it is important to know what
this combination of melodic groups means for musical practice.
In the fourth chapter it will be shown how one can recognize
various combinations of melodic groups in the ancient melodies
of the Gregorian liturgy. Again, in a number of four part examples
it will be shown how these melodic subscales afford material for
modern music. To that end Mr. JAN vAN Di1jx has kindly com-
posed a number of exercises which refer to the combinations
considered in this chapter.



CHAPTER 111

COMBINATIONS OF THREE OR MORE MELODIC
CENTRES

CONTENTS

Three centres shifted through perfect fifths.

Three centres shifted through perfect major thirds.

Three centres shifted through superseconds.

Two centres in f and ¢, and their inversions in / # and b (fak, doh and way, te).
Genus diatonicum.

Lalied 2 e

5. Two centres in ¢ and e, and their inversions in a # and f § (doh, me and pay,
way). Genus chromaticum.

6. Two centres in a and ¢, and their inversions ine/ and a / (lah, me and wey,
tey). Genus enharmonicum simplex.

7. Two centres in ¢ and ¢, and their inversions in e / and ¢ / (dok, me and wey,
rey). Genus enharmonicum vocale.

8. Two centres in ¢ and b /4, and their inversions in e/ and  § (dok, dey and
wey, way). Genus enharmonicum vocale.

9. Two centres in ¢ and 4\, and their inversions in ¢/ and d (dok, duy and

rey, vay). Genus hyperenharmonicum.
10. Mixed scales with three shifted centres.

1. Three centres shifted through perfect fifths.

If the three fundamental centres are chosen in f, ¢ and g
(fah, doh, soh), one must be aware that a, the major second to
g, is sung one comma sharper than «, the perfect major third
to /. It has already been pointed out that the ordinary symbol a

_L.sdazhly:{z:doh:na_y:m:'fo}-:sdn:l fah
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foh: s: fofey:p:d:deydahy:s:sey:s i t:riseym:rn:d:dey:l:s:f:s:fah

o1

has a double meaning (Rameau’s ‘double emploi’) as lak and as
lahy.

Similarly, putting guiding note centres in e, b and f # (me, le,
way) the major subsecond of e and the major subthird of f#
are both represented by the symbol 4, which stands for the
two functions rayx and ray.

The addition of the harmonic sevenths to the classical sub-
stratum gives rise to many leading notes, which have been con-
sidered in the preceding chapter.

2. Three centres shifted through perfect major thirds.
Let us choose our fundamental centres in dp, f and a (bak,

fah, lah; for bah see Ch. I, § 4). Here one ought to distinguish

p  bohloobahmoo:f:loo:f :d:f:s:l:d:lim:l: t:dohim: §; 0:b:t:loo: f : bah

ST e &

between db and c# (bah : diih = 128 : 125) which in equal
semitone temperament are identified. On the other hand the
difference in pitch of ¢/p and b (bey : te = 224 : 225) escapes
perception.

For guiding note centres one may choose a #, f# and d (pay,
way, ray; for pay see Ch. I, § 4). Now there must be a perceptible
difference between a § and b b (pay : foo = 125 : 128), obliterated
by the current equal temperament.
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Fg.rdz:p:sﬂi:v. swit:w:mir:4 :p:s:p:d:itoo:s:wim: r ;. w: sih: pay

:m:w:"my:'sah:P:Pty:too:d : Pay

d:p:my:m:p

Undistinguishable are b \# and ¢ (puy : doh = 225: 224), and
of course this also means a ‘double emploi’ of one note, in two
functions, on a more refined scale.

3. Three centres shifted through superseconds.

In choosing for fundamental centres 4, ¢ and b /b (duy, dohk,
dey) one meets a difficulty. It is the lack of a vocable for the
seventh harmonic of b /p (dey). The seventh harmonic of b-flat
being a-flat-minus the seventh harmonic of -flat-minus ought
to be a-flat-double-minus. Twice minus makes a flat, and so we
arrive at a bp. As for a vocable, one may sing deh (ek as in deck).

de_yddl'nde‘ys?dqlzq:ul_y:dq : dql:doh-s idip:imid d:duysy:&y:ny-gdq:dd\ : deh:dey
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Similarly, choosing for guiding note centres a /, b, c\# (ley,
te, tuy), the seventh subharmonic of ¢ \# must be d-sharp-double-
plus, or dx. As for a vocable, let the subseventh of fuy be tuh
(#h as in but).

Evidently there will be an abundance of enharmonic pairs of
notes. Some show one-seventh of a tone (63:64=c/: ch=
d:d\=25b:b\=a/: a).Others show a quarter-tone (35 : 36
=d/:dh=c¢:eN=a:a\=g/: gh). These enharmonic
subtleties needs must render such exercises extremely difficult,
even for the very best singers.
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Between abb and 4\ (deh and dwy) and again between a /
and dXx (fey and tuh) one has a distance of three superseconds.
abb b i c:d\=deh : dey : doh : duy.
a/:b:c\$:dx =tey:te:tuy: tuh.

This distance (343 : 512) most probably can only be distin-
guished from a perfect fifth (342 : 513), by very acute and well-
trained hearing.

One remembers that in Ch. II, § 10 one met a perfect fifth with
a division in three very nearly equal parts (c : dX : f/Z : g).

4. Two centres in f and c and their inversions in f § and b (fah,
doh, and way, te). Genus diatonicum.

Between the centres f and b there are liaison notes g and a,
between the centres ¢ and f# there are liaison notes d and e.
These liaison notes are the seconds and thirds of their respec-
tive centres. This combination, leaving out harmonic sevenths,
produces the classical genus diatonicum (Cf. Ch. I, § 3) with the
eight basic notes.

a d:p:m:s:F:5:1:d:
X

These may be sung or played together as a scale in one of two
forms. The scale can have its extremities in the centres f and f
(fah and way) respectively, and these centres may be emphasized
by suitable chords in the bass and in the treble. Again, one can

g 4

e

- H

an
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choose for the extremities of the scale the centres ¢ and b (doh
and te), both emphasized by their proper chords.

The semitones e : f : f# : g (me : fah : way : soh) show a
succession of two minor seconds or diatonic semitones (¢ : f =
J# : g = 15:16) and one minor limma (fah : way = 128 : 135)
which is one comma sharp of the chromatic semitone, as explain-
ed in Ch. I, § 3.

In both forms the range of the scale can be enlarged by adding
the sevenths below the lowest fundamental centre and above the
highest guiding note centre.

One can also add all the four sevenths among the notes of
the scale in the second form. This makes a special non-classical
chromatic scale, which can be described as a scale of leading
notes with a variety of intervals of major and minor semitones.
These twelve notes do not constitute a classical genus diatoni-
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co-chromaticum. This is most clearly demonstrated in a diagram
showing the harmonic note lattice. This is a diagram in which,
starting from the harmonic frame of notes described in Ch. I,
§ 4, more notes are placed in parallel planes either in front of or
behind the plane containing the basic notes, thus affording places
for the harmonic and subharmonic sevenths of the basic notes.

Using the harmonic note lattice one gets the representation

c# g\# tuy wuy
@ e b f# lah me te way
o or | | |
Fi c £ fah doh soh ray
el b fey——dey

and one sees at a glance that this is not a rectangle 3 X 4 as
would be the representation of a genus diatonico-chromaticum.
Now it has been pointed out repeatedly, that we are not able to
distinguish ¢/ and d %, b/ph anda $, db and c forab and g\
(fey : riih = dey : pay = bah : twy = loo : wwy == 224 : 225).
Thus, by a kind of ‘double emploi’ one could represent the
notes required by the following

d¥—at rikh——pay
]
a e b 14 lah—me——te way
| o or | | ] |
/ c g d fah——soh——doh—ray
| | .
db—ab bah—1Ioo

as part of the genus diatonico-hyperchromaticum.

5. Two centres in ¢ and e, and their inversions in a$ and %
(doh, me, and pay, way). Genus chromaticum.

The centres ¢ and f# will have liaison notes in their seconds
and thirds, 4 and ¢, as before, and so will the centres ¢ and a #
with the notes f# and g#.

P:sﬂa:w:n&h:w:m:rﬁ :t
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Without the sevenths, one is left with the genus chromaticum.
From this one can select the seven notes of Tartini’s minor scale,
the so-called gipsies’ scale, or, as another possibility, the six

notes of the whole-tone scale. With the sevenths present there
is double employment for one note as ¢ and as b \#, and for anoth-
er as b/ and af (doh : pwy = dey : pay = 224 : 225). The

- T
WRL."
4

iprtirimiwiwyg:

sevenths of the two remaining centres give rise to quarter-tone
intervals (d/ :d=g# : g\f = 35:36).
Here follows the diagram of the harmonic note lattice:

b\ puy
gt—dt—at l suh——dih—pay |
| | | g\¥ | | | wuy
e—b—f# or me te way
i | | | mey | | |
| ¢—g—d | doh——soh—ray
b dey

6. Two centres 1n a and e, and thetr inversions in ¢ / and a /
(lah, me, and wey, tey). Genus enharmonicum simplex.

In the preceding sections two centres had liaison notes in
their seconds and thirds. Now pairs of centres will be chosen,
having their seconds and sevenths for liaison notes: thus a
and a / have b and g / in common. If this pair of centres is shifted
through a perfect fifth they show their subscales in the following
diagram of the harmonic note lattice
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ct g% diik stih
a e b f or lah———me te——way
gl d/ a/—e/ ley mey——ley—wey

|

f /—c/ sey—rey

Leaving out the major thirds, one is left with the genus en-
harmonicum simplex, containing eight notes.
There is a series of perfect fourths
f#:b:¢e: a, or way : te : me : lah,
with in between the notes of another similar series of perfect
fourths :

e/:a/:d/: g/, or wey : ley : mey : ley,
‘halving’ the intervals in a harmonic way. This reminds one
of the series of perfect fifths in the genus diatonicum (f : ¢ : g
: d) combined with a similar series (z : e : b : f#), each of the
two series alternately ‘halving’ the perfect fifths of the other.

I need not dwell long on the leading notes. They are of the
types met before. In the example we recognise d /: c # (mey :
diih = 21:20) and g/ : f# (ley : way = 28:27).

7. Two centres in ¢ and e, and their inversions in c / and e /
(doh, me, and rey, wey). Genus enharmonicum vocale.

The same pair of centres, e and e /, of the preceding section,
sharing their seconds and sevenths as liaison tones, are now
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being shifted through a major third instead of through a perfect
fifth.

gt sih

Leaving out the major thirds above ¢ and below ¢ / one is left
with a genus of twelve notes. This is the smallest genus which
contains a harmonic melodic subscale. Therefore it might be
called genus emharmowicum vocale (Cf. Ch. IV, §2, examples
W and X).

The major third below ¢ / leads to a /4, the seventh of bp,
or foo, and a new vocable is required, which must not be fey. Let
it be #h (¢h as in Hp).

i Here again one meets a ‘double emploi’, for g# and a 4
(s#h : tih = 125 : 126) have a difference of only two thirds of a
comma.

8. Two centres in ¢ and b /b, and their inversions in ¢ / and | #
(doh, dey, and way, wey). Genus enharmonicum vocale.

Taking again two centres, ¢ and f #, sharing seconds and thirds
as laison notes, one may shift these through a harmonic seventh.
The result is shown in the note lattice as follows :

g4 wuy
e—b—f# me te way
d/ a/——e/ | mey——tey——wey |
| ¢| g | d or | doh | soh | ray
bH—1/ c/ dey sey rey

abh deh
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dg . rey:meysey:m:p:didey:d . s:

w i om-p: b neymeyweyiw - weytey:

As in § 3, one meets the harmonic seventh of the harmonic
seventh of ¢ (dok) in a bh (deh). Leaving out a bp and g #, one is
left with the same genus enharmonicum vocale as before. This
time however it is taken as grouped round other centres, here b ¢
and f #, instead of ¢ and ¢ /.

9. Two centres in AN and ¢, and their inversions in ¢ / and d b
(dwy, doh, and rey, ray). Genus hyperenharmonicum.

Finally we shall shift a pair of centres, having their seconds
and sevenths as liaison notes (centres ¢ and ¢ /) through a har-
monic seventh or supersecond. The result is shown in the diagram:

~# muy
e | me |
A ax AN | duy——suy ruy
c g d or doh Soh ray
bb—1/ c/ | dey sey rey |
| b | too
a/b tih

Leaving out the major thirds altogether, nine notes are left in
a square in the plane frame of notes with perfect fifths and per-
fect sevenths. This is a genus hyperenharmonicum.

d:dey-r:d dey:d duysuy:duy:ruy:

M b : :v:s:r’:rg'dg:ryzsq:pr

These notes may be arranged in a series proceeding by almost
equal steps

de_y: d:ny:scy:s TSvy:pPey: P
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b/ ¢ 1 dN f/Z g :aN ¢/ : d :eN
dey :doh :dwy :sey :soh :swy :rey :ray : ruy
7:8 7:8 7: 8
128 : 147 128 : 147
7:8 7:8 7:8
The intervals 128 : 147 are just a trifle sharper than the
intervals 7:8 (= 126: 144).

Typical of the genus hyperenharmonicum is the occurrence of
intervals of one-fifth of a tone (a\ : b =eN : f/=suy :
cdey = ruy : sey = 48 : 49).

10. Mixed scales with three shifted centres.

It is possible to arrange series of notes in such a manner that
every successive note belongs to another centre. The result is
a scale, which will be called a mixed scale because members of
the various melodic subscales have been mixed up. The first
example shown is the major scale of TARTINI, containing eight
notes and supported by a perfectly symmetrical bass which shows
three centres at distances of a perfect fifth.
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The example shows, on a separate stave, other scales which are
suitable for use in accompanying parts.

d | dydgd | a

\

Using three guiding note centres, f #, b and e (way, te, me), one
finds an inverted scale.

In a similar way three centres at the distance of a major third
may serve to compound a scale. In the examples db, f, a (bah,
fah, lah) have been chosen as fundamental centres, and a4,
[ %, d (pay, way, ray) for guiding note centres.

o tr h.'lu‘.t S ﬁfhg
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In the first case the centre f (fak) has the function of a tonic.
The other centres can in their function be compared to dominant
and subdominant.

Companion scales starting on the fifth and on the seventh have
been added in the examples. Ninth harmonics and subharmonics
have not been used, though there is no reason to avoid them.

Finally the centres can be taken at distances a supersecond
apart. It will be impossible to avoid the scales sometimes pro-
ceeding parallel to the bass (or the treble) with equal steps.
To compensate for these big strides the steps are in other places

N
"

LT

q

very small. One hears fifths of a tone (a\ : b /b = suy :dey
=c\#:d/=1tuy : mey = 48 : 49), and sevenths of a tone
(cich=ruy : doh =105 : by =1te : luy = 63 : 64).
Sometimes in the examples the ninth harmonic had to be writ-
ten in the scales (¢ / on the fundamental b /4, and &\ under the
guiding note ¢ \#). Companion scales have been added.
By changing the order of succession of the centres it will be
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found that one of the companion scales will replace the one which
started from the tonic, and vice versa. The places of the big
strides and of the small steps in the scales are changed.

Similar permutations in the order of the centres can of course
be applied to the other scales mentioned earlier. It will not
be necessary to work this out explicitly. Neither will it be
necessary to attempt a complete enumeration of the scales
which might be obtained by taking centres in the bass or in the
treble which together form a common chord, ro a four-note
chord. The number of possibilities is very great.



CHAPTER IV

EXAMPLES
CONTENTS

1. Examples in one part,
a) the seventh ecclesiastical mode;
b) the fifth mode;
¢) the fourth mode;
d) the sixth mode;
e) the second mode;
/) the first mode.
2. Examples in four parts, composed by Mr Jan van Dijk.

1. Examples in one part.

a. The first example is taken from the music of the Gregorian
liturgy for the Mass on the eighth Sunday aftérWhitsuntide.It is the
versus alleluiaticus ,,Magnus Dominus et laudabilis” in the se-
venth mode. The fundamental centres are g and 4 and in the
harmonic note lattice the occurring notes appear like this:

b
g d a e
fz c/
and they represent the functions of
lah
fah doh soh——ray
fey dey

The syllables “Magnus” show d as the centre. The syllable
“Do-"" shows the centre g with ¢ as a leading note to f /. The syl-
lables*-minus” descend to the centre d with f/ leading note
to e. The syllables “‘ef lau-"" come from the centre d down to the
centre g of the syllables “-bilis” after which the melody rises
again to d centre of “valde’. The line ‘“in civitate” shows b
leading note to ¢ / and f / leading note to e round the centre 4;
it finally comes down to the centre g.

Just Intonation 4
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in Cie---vi---ta-

I do not claim that ¢ / and f / should be sung decidedly flat,
but one might sing them with considerable gain in beauty and
clearness of expression in the interpretation put down here,
and frequently one actually hears a singer doing it.

In connexion with this example I wish to quote the last line
from the second versus alleluiaticus on the first Sunday after
Easter.

The syllables “‘et dixit” have g for a centre. The word “Pax”
has the initial notes f / and a4 from the centre g, but the final pair
¢/ and a already belong to the centre d, which reigns awhile
in “vobis” until a ¢ / proves leading note to b and the melody
comes down to the centre g.

Thetriad in ,,Pax”,f / : a : ¢ /,is the special chord 14 : 18 : 21
=dey : ray : sey, refered to in Ch. I, § 8.
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b. The second example is the introitus of the Mass on the ninth
Sunday after Whitsuntide, in the fifth mode. Again the centres are
a fifth apart, on f and ¢ (fak and dok), and the centre ¢ is
accompanied by the leading note b. Its seventh b /p appears in
this piece as a leading note to a. This is the diagram of the notes
and their functions :

protéc—----tor . me-—--ac---us [+ Y P ——— ne

The words “inimicis meis” temporarily converge on a guiding
note centre in b. The word “illos” is back on the centre f.

c. The third example is an alleluia in the fourth mode, from the
Mass on the third Sunday after Easter.
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It has two guiding note centres in ¢ and a.
The six notes

g d a (4
f——c
have the functions of
lah me——le—way
soh ray

It should be clear that e : d : ¢ here is not me : ray : doh.
It could be described by me : rayu : doh. Neither can we say
lah : soh : fah for a : g : f here. There should be another name
here for the major subsecond of lak, not soh, perhaps soku. It is
simpler to describe the functions by means of basic notes, and
this has been done here.

d. The fourth example is the communio, in the sixth mode, of
the first Sunday after Easter. There is a fundamental centre in f
and a guiding note centre in a, both with leading notes ¢ and b
respectively.

s Y
| AN EPEAVESE FEFEFE] 1
rr Yy evyy 1]

Y
Mit---+4e ma-num-tvam et cognéscelocadavimm, dl---le-lu-------ee-cia

| =y l ) 4
et no-li ésseincrédu--lus sedfide —-hs al-le-ldia, al-lg--an--- J [P a

It follows that g must have a double function. These are the
notes :

g a a e
b f ¢ g
and their functions:
lah me te way
doh soh ray lahy

The first words “mitte manum tuam’’ centre round f. The word
“et” contains a d. This belongs, along with f, to the guiding note
centre a. It therefore induces the phrase to rise to the centre
a in the first “alleluia’’. The phrase comes down to ¢ in “fidelis”,
as a temporary resting point. In the last “alleluia’ the two dif-
ferent pitches of g may be heard.
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e. The fifth example is the introitus of the Mass in the Com-
mune festorum B. Mariae Virginis. The introitus is in the second
mode. The word ‘‘salve’” displays four notes of the melodic
subscale with d for centre. This same subscale occurred in the

example ‘“Magnus Dominus”’ quoted before, with leading note
f Z to the second of the subscale, e. In this introitus 4 is the do-
minating centre. In the four notes ¢ / : d : f/ : g, displayed
in “‘emixa’ the d is counterbalanced by f /. The diagram of the
note lattice is :

g d a €
17 ¢/
having the functions of :
fah doh soh ray
fey dey

The a appears only once, and the function of e is to emphasise
d as the principal centre.

f. The sixth example given here is a Kyrie eleison, known un-
der the title “‘cum jubilo”’. It belongs to the first mode. There is
a guiding note centre in 4 with leading note bp and a funda-
mental centre in d. The guiding note centre 4 requires an f. The
fundamental centre in d gives rise to f / as leading note to e.
The surroundings of this centre 4 are the same as in the preceding
example, belonging to the second mode.

The diagram of the note lattice shows:

g——d a ¢
c/| l
bp———Hf

12
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1S e e €-—aelGaei-son  Chris-te

e-lé---i-son.

in the functions of :

lah———me te way
ley———mey | |
doh soh

It is important, in this mode, to realize that by the clearly dif-
ferent intonation of fand f / the domination of either the centre a
or the centre 4 mates itself distinctly felt.

2. Examples in four parts.

Mr Jan van Dijxk, teacher at the Toonkunst Conservatorium
at Rotterdam, kindly composed a number of exercises in four
parts exemplifying the various combinations of two melodic
centres and their subscales reviewed in Chapter I1I. My thanks
are due to him for the very able manner in which he has broken
new ground.

The subscales used have been indicated at the top of each of the
exercises. One may see at a glance that the notes of a subscale,
placed in a vertical line, show the harmony of the chords of the
perfect sevenths and ninths (Ch. I, § 8).

The four parts together are only singing one subscale at a time.
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Some examples will prove to require great skill. Example
A will not present any difficulty. Example C presents a new
feature. After these, the examples B and D may follow, but it is
better toleave E and F aside for a while and proceed to G. Example
L may follow, then Hand K. After the examples M and N one may
be prepared for the example Q and the remaining ones.

Example A illustrates Ch. II, § 2 with two centres of funda-
mental character a perfect fifth apart. This is an almost classical
combination.

Example B shows two centres a perfect fifth apart, with a
guiding note character and subscales of subharmonics.

In the examples C and D (Ch. II, § 3) the centres are a per-
fect third apart. In C the enharmonic leading note g / to gh
(fey to soh) appears, making an interval of a quarter of a tone.
In the third bar the bass must make sure not to imitate the
soprano’s first bar!

Examples E and F (Ch. II, § 4) show centres at a distance of a
supersecond. Again enharmonic leading notes appear, a\ and
b & (swy and dey) and 4 / and c \# (mey and ¢uy). These intervals
are a fifth of a tone.

Example G is the first to have two inverted subscales with
two liaison notes (Ch. II, § 6). It contains part of the diatonic
genus (Ch. III, §4).

Examples H and K (Ch. II, § 7) show quarter-tone leading
notes : ¢ /b to eb (fey to moo) in Hand e to e § (ruy to me) in K.

Example L (Ch. II, §9) again shows leading notes with a
fifth of a tone, a \ and & /b (swy and dey).

Examples M and N (Ch. II. § 11) show classical as well as
non-classical leading notes with a major semitone: ¢ to c\#,
e /b to el (do to tuy, fey to me) and b /h to by (dey to fe). Some
intervals are almost perfect major thirds: in M one hears b /b
and f# (dey and way). Other intervals are slightly less than a
second: e /b and ¢ ¥ (fey and tuy) and b /4 and g ¢ (dey and wuy).
In the sixth and seventh bars of M the notes 4 : dey : » are not
a mere transposition of m : r : w in the fifth and seventh bars.
In N the soprano’s symmetrical garland of whole tones in the
first and following bars is quite distinct from the garland of
supersecond and seconds in the eighth bar!

In example O (Ch. II, § 12) a slight difference of intonation
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should make itself felt when 4 appears in its two functions of
ray and rayu. Lah in one of the parts demands rayx in the other,
and ray is required where soh appears in another part. Example P,
though illustrating a transposition of the same subscales, does
not show the ambiguous « at all. In the interval ¢\$ : f / =tuy :
sey the soprano and the alto produce a third halfway between the
minor and the major thirds.

Example Q (Ch. II, § 13) makes a compromise in the notation
in so far as e /h is identified with 4 # (fey and diih). The gain is
that one thereby avoids the introduction of new vocables. As a
consequence fak has sometimes been written on the stave as e \$.

Example R (Ch. II, § 14) shows the alternating of 4 and 4/
(ray and mey) which is characteristic of the enharmonic trans-
formation of the chord of the diminished seventh in classical
music (e.g. d : f : ab : bintod : f: g4 : b). A quarter-tone
is involved in this shift. In example S one meets the same situa-
tion in the alternating of 4 and a \ (lak and suy).

Example T (Ch. II, § 16) is conspicuous by the minor semitones
in consecutive chords.

Example U (Ch. II, § 16) looks like a pentatonic piece in
b:d/:e:f#: a/ where the scale has been differentiated,
duplicating the central note, thus: b :d/ : e/ : f%: a/,
and where leading notes have been added (g% to a/, siéh to
tey, and c/ to b, rey to te).

Examples V and W belong to the genus enharmonicum vocale
(Ch. III, §§ 7 & 8). There are two subscales with centres f and
a / (fah and tey) and two connecting leading notes e¢ and b /b
(me and dey) which have their centres in ¢ and in 4 / (doh and
mey). Example W will be best suited for soprano and strings.
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EXAMPLE D (continued)
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EXAMPLE G (continued)
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EXAMPLE N (continued)
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