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1.
TONE STRUCTURE

The Oneness was considered by the Pythagoreans to be the begin-
ning of everything. They say that out of the Oneness sprang the
Indefinite Twoness. The first, they say, is cause and motivation,
the latter, effect or matter. Out of the Oneness and Twoness
sprang the numbers.

Diogenes Laértius



The raw matenial of theories are facts. The raw material of musical the-
ory is music. Music is not, as some contemporary acousticians would like
us to believe, “something that happens in the air.” It is something that,
first and last, happens in the soul. To an inner, spiritual something cor-
responds an outer, physical something: tone. Music happens when both
are “attuned” to each other. Tone is a psycho-physical fact. Therefore no
intensity of intelligence, no amount of imagination can be a substitute for
the experience of music which, in music-theoretical investigations, takes
on the form of experiment. We may say, then, that the method leading to
the establishment of a theory of harmony—an element of music—is
prevalently inductive. However, if the method might thus be called scien-
tific, as the term is used in the natural sciences, the rating of the results
differs radically from that used in science. In physics, the rating bears on
quantities. Hence the findings are universally acknowledged. In music,
the rating bears on qualities. Hence we run the risk of being subjective. It
is well to emphasize that evaluation can by no means be eschewed. The
substitution of quantities for qualities would be an absurd endeavor. The
risk of subjectivity simply is inherent in music-theoretical research, as it
is in all matters humanistic.

Tone being considered a psycho-physical fact, we obtain insights on
the psychological, musical level by investigating its structure on the
physical level. The data on both levels will then become mutually sym-
bolic. On the physical level, the tone data, being treated as natural phe-
nomena, may be expressed in mathematical terms like any object of sci-
ence. The mathematical data as symbols of musical facts will, in turn,
acquire a meaning of quality, of value. A number thus charged with a
value meaning may be called a musical number. The process of investiga-
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4 A Theory of Harmony

tion eventuates in the establishment of two consistent, parallel, and mu-
tually symbolic systems.*

For its inherent qualities and the reciprocal checking possibilities
which such a psycho-physical, coupled system affords, it should prove an
excellent basis for harmonic research. Now, just because the musical
symbolization of number is tantamount to a musicalization of mathemat-
ics, the freedom of the musical will is by no means meant to be curtailed
by something like a mathematization of music. Tone structure provides
basic facts and a basic framework—in short: norms. There is nothing ex-
traordinary without the existence of the ordinary, the norm. Harmonic
theory 1s about harmonic norms.

From the foregoing, it appears that a real understanding of matters to
be discussed in this essay—an understanding in the fullness of meaning
which includes both thinking and feeling, intellect and soul—can hardly be
acquired by the reader without an attitude of active participation including
the performing of experiments. The practical hints given here and there
will prove helpful.

For the trip into the sound world we have to provide ourselves with a
few utensils. Beside a sonometer, the principal piece of our equipment,
we should have a supply of graph paper, a ruler, and ordinary as well as
color pencils.

A sonometer is simply a string stretched over a soundboard. By the
name of monochord it has been known from times immemorial. Although
one string will do, it is convenient and desirable to have an instrument
equipped with a set of strings. The sounding length of the string or
strings should be such as to be easily divisible by as many numbers as
possible. A convenient length, for instance, is 120 cm. A set of moveable
bridges will divide the strings in any desired proportion. These bridges
(triangular wooden blocks will do) should exceed the distance between
the board and the string by only a very small amount, in order to avoid
sizeable additional tension which would change the pitch of the tone.
Graph paper tacked on the board makes measurements easy and permits
convenient recording of results.

In sonometer experiments, absolute pitch is irrelevant, as we are in- .
terested only in tone relations. For reasons of convenience, we tune the
string (or strings) to C\We are now ready for a series of experiments
whose purpose is to show what happens to a tone when the length of the
string is varied.
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It is at once apparent that we need a guiding principle, for the “glis-
sando” effect produced by a continuous shortening of the string does not
lead us beyond the not very revealing discovery that pitch rises with the
shortening and falls with the lengthening of the string. A glissando is a
pitch motion, a continual becoming. A tone, however, is a being, an indi-
vidual. Relation between tones is fixed, characteristic. Now it would not
at all be true to assume that the discovery of a tone is a gradual process
leading from becoming to being, from glissando to fixed pitch. On the
contrary, everywhere we first perceive and deal with separate units, in-
dividuals, discrete quantities. Mathematically speaking, whole numbers
were discovered—or invented—long before the “infinitely small” began
to be apprehended. Thus it is but natural that we should choose the se-
ries of digits for our guiding principle. Again, after we have made that
decision, two roads of approach seem to be available. We could divide and
multiply the string according to the series of whole numbers and note the
resulting tone relations, or we could start from the tone relations we
know (intervals) and observe the corresponding string relations. The
end result would be the same, but the first method recommends itself for
its greater consistency and objectivity.

The series of digits being infinite, we have to limit it arbitrarily. The
limiting number we call index. For our purpose the index 16 is sufficient.

Proceeding, then, to divide the string successively by the numbers 2 to
16, we obtain the following series.:

1/1c 1/2¢* 1/3g% 1/4¢% 1/5¢2 1/6g2 1/76°72 1/8c 1/98 1/10¢°

1/11/8%3 1/12¢8 1/13a"% 1/14bP3 1/156° 1/16¢*

The tones 1/7, 1/11, 1/13 are not used in our tone system. Therefore we
have no name for them and can describe them only by referring them to
the nearest known tone. The signs » and v indicate that they are, respec-
tively, higher or lower than the note referred to.

We write the series on graph paper, in one line from left to right, using
one square (inch or centimeter) for each tone, and next proceed to multi-
ply the string by the same series of digits. Now of course we cannot actu-
ally multiply the string, but we can imitate the results by using a little
trick. That trick is made available through the special quality of one of the
intervals we have found, namely, the octave. The octave of a tone, al-
though being a different tone, is a sort of identity, so much so that indeed
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we call it by the same name. Hence tone relations may be transposed by
octaves. Consequently we may begin our multiplication with 1/16 instead
of 1/1, simply indicating the octave signatures of the notes we would ob-
tain if we started with 1/1. The experimental series will thus run: 1/16
2/16. . . 16/16; the intended series: 1/1 2/1. .. 16/1. The result is the
following series:

11c 2/1¢, 3/1f, 4/1c, 5/1ab; 6/1f; 7/1d; 8/1c; 9/1b% 10/1ab
11/1g°, 12/1f, 13/1¢, 14/1d", 15/1d% 16/1c,

We write this series on graph paper, starting from 1/1 ¢ and proceeding
downward.

It will be noticed that the term overfones has not been mentioned. Our
first, ascending series is, of course, identical with that produced by the
natural phenomenon of the overtones, but we disregard this fact to which
we assign the meaning of a coincidence. The results of number opera-
tions (division and multiplication) applied to the string are independent of
the existence or nonexistence of parallel natural phenomena. This state-
ment is important as an expression of our endeavor to develop a har-
monic theory not from natural phenomena but from spiritual principles.”

The two series are reciprocal. Musically, reciprocation means repro-
ducing an interval in the opposite direction—an operation clearly distin-
guished from inversion, which is the reproduction of a tone in the oppo-
site direction. In inversion the interval changes, but the tones remain. In
reciprocation, the interval remains, but one of the tones changes. A sub-
dominant is the reciprocation of a dominant, and vice versa; but the inver-
sion of a dominant is still a dominant, though in position of a fourth instead
of a fifth.

The so-called senarius, comprising the first six ratios, forms two mu-
tually reciprocal triads, one major, the other minor, about which more
will be said in the next chapter.

The senaric intervals are the octave, fifth, and third (in harmonics,
third always means major third!). The corresponding numbers are 2, 3,
5. These numbers should at once be mentally associated with the corres-
ponding intervals (caution: 3 means fifth; 5 means third!). Numbers mul-
tiplied or divided by 2 or its powers represent octave-identical tones.
Hence, for instance, the series 24816...361224...510 2040
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TABULA PYTHAGORICA
+ QUADRANT, INDEX 9
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We now give a short description of the main features of the table inso-
far as they are of immediate interest to us.

The table is composed of interpenetrating overtone and undertone se-
ries. In view of the importance of the senarius, we shall refer to them
simply as major (symbol + ) and minor (symbol —) series. Every tone is
located at the intersection of a major and a minor series. The series par-
ticipate in varying proportions in the production of tones. They cancel
each other in the diagonal 1/1 2/2. . . . The center of each square is the
geometric locus of the tones. If identical tones (e.g., 1/1 2/2. . ., or 2/3
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4/6. . .,or3/5 6/8. . .) are connected by a line and this line is prolonged,
all such lines will meet in the center of the square beyond 1/1, logically
designated by 0/0. These lines, of which there is an unlimited amount,
growing with the index of the table, we call identity rays.

An interesting experiment may be performed showing the musical or-
ganization of the table. Make a sufficiently large table; for a sonometer of
120 cm length, a square of, say, 4 cm, or 2 inches, should be allowed for
each tone. The index may be limited to 9. Trim the paper along the 0/0
line, that is, exactly one-half square behind the original series 1/1, 1/2. .
.and 1/1, 2/1. . . . Draw a number of identity rays. Slide the table under
the strings so that the upper end of the sheet is flush against the perma-
nent metal bridge. The line to be divided is represented by the string
length from the metal bridge (the horizontal 0/0 axis) to the intersection
with the diagonal (the 1/1 identity ray). The string may lie over any verti-
cal line of the table, because the rays are proportionately spaced at any
point; but the nearer the monochord string to the right edge of the table,
the more exact the obtained results, because of the greater absolute dis-
tance from one ray to the next. At the point where the diagonal cuts the
string, place one of the moveable bridges. Each intersection of the string
with an identity ray now corresponds exactly to the division of the string
indicated by that ray. Thus the table may be used as a “dividing canon.”

These brief indications must suffice. Those interested in getting fur-
ther acquainted with the mathematical properties of the table in its vari-
ous projections, or wishing to study its symbolic and philosophical impli-
cations, are referred to the writings of Kayser, especially to his Lehrbuch
der Harmonik.



A
POLARITY

There were from the beginning two causes of things, father and
mother; and the father is light and the mother darkness; and the
parts of light are warm, dry, light, swift; and of darkness are
cold, moist, heavy, slow; and of these all the universe is com-
posed, of male and female.

Hippolytus
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Two theories endeavoring to explain the twofold form of the triad have
been proposed: the polarity theory and the turbidity theory (77u-
bungstheorie). Both can boast of an impressive line of champions, though
the list in favor of the polarity theory may be longer. It includes the
writer. "

What is a triad, and what is the relationship between its two forms,
major and minor?

The polarity theorist will define the triad as the musical aspect of the
senarius in its two reciprocal forms. He will further say: major and minor
are perfect and equivalent consonances. They are reciprocal phenom-
ena, and a reciprocal mathematical operation presides over their physical
production. Hence they are a manifestation of polarity, one of the great
principles fashioning not only the outer world of nature but also the inner
world of thought and imagination.

The turbidity theorist will say that he agrees with the polarity theorst
insofar as the ascending series is concerned. He will add, however, that
his theory is based on the natural phenomenon of overtones; and because
undertones do not exist as a natural phenomenon, he feels unable to ac-
cept the minor triad on the same footing as the major triad. Hence he
regards the minor triad as a modified, “turbid” form of the major triad;
and the minor third, characteristic of the minor triad, as a contracted ma-
jor third.

Before proceeding to give a critical account of both theories, we have
to elucidate a point not mentioned in the foregoing statements. If one ad-
mits that the triad is a consonant unit, then the question arises as to why
the senarius forms such a unit, and why a break occurs after the sixth
ratio (or, more correctly as we shall see later, after the eighth ratio). To

13



14 A Theory of Harmony

this question no satisfactory scientific answer has yet been found and in
all probability never will be.” It is in the nature of science that its investi-
gations do not eventuate in value judgments. It is, on the other hand, in
the nature of harmonics not only to make value judgments but to take
them just as seriously as scientific statements about quantities. This
means that we may boldly affirm: “The triad is a peculiar musical value.
On the scientific side, it is represented by the senarius. Therefore the
senarius acquires a peculiar value.”* The risk of subjectivity in any evalu-
ation has been stated earlier, also the necessity of taking such a risk. Yet
it may not be entirely impossible to check the objective validity of a value
judgment. The major part of Kayser’s work is devoted to what he calls
the ekiypical side of harmonics, namely, the discovery of harmonical
norms in various fields of science. From his findings thus far it would ap-
pear that there are reasons for believing in a certain objectivity of the
senaric values.

We now turn to a discussion of the two opposing theories.

The turbidity theorist starts from the natural phenomenon of the over-
tones, which explains the major triad. Difficulty: as we have just seen,
there is no “natural” reason for the limiting factor forming the senarius. A
theory based on the natural phenomenon of the overtones cannot explain
the break between the consonant senarius and the following, dissonant
ratios. Second difficulty: the minor triad above the fundamental does not
exist in the overtones. Moreover, if the viewpoint of the consonance of
major as a “con-sonance” with the overtones be maintained, it can be
shown that through clashes between the minor third and certain over-
tones we should expect the minor chord to be an outspoken dissonance
rather that a disturbed consonance. Above all, the very concept of a

“contracted third” is difficult to accept. Goethe has lucidly formulated the
objections. He says:

“If the third is an interval provided by nature, how can it be flatted
without being destroyed? How much or how little may one flat or
sharp it in order that it may no more be a major third, and yet still be
a third? And when does it cease being a third altogether?”

Now as to the polarity theory, it must be admitted at once that while its
principle is by far more satisfactory than that of the turbidity theory, yet
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the difficulties are no less formidable. The first one, arising from the non-
existence of undertones as a natural phenomenon, has already been
eliminated—one might say, not by untying the knot but rather by cutting
it (cf. above, p. 6). The second difficulty is even more serious. It con-
cerns our inability to hear a chord from above—specifically, our inability
to hear the minor chord generated by C as C minor instead of F minor. Ifa
hypothesis could be found explaining the contradiction between the gen-
eration of the minor triad according to the string experiment and our
mode of perceiving it, and if such a hypothesis could be proved fertile and
at the same time in accordance with the postulates of musicality, the in-
herent superiority of the polanty concept over the turbidity concept
could then generally prevail in harmonic theory.”

The hypothesis I have to offer underlies the theory exposed in this
paper. Here it is:

The first and most important condition into which we are born is fel-
luric gravity. Gravity permeates our whole being—first of all and totally,
our imagination. Now in the Pythagorean table there is no such thing as
telluric gravity but only gravitation around generators—a sort of a com-
pound planetary system with the monas as its center. About the multi-
tude of tones we may say that they are different from one another, but we
may not say that they are different in pitch, because no concept of altitude
has yet entered the system. A triad pair sprung from the same generator
in such a system is to be described as a pair of identical chords developed
in opposite directions. We call this way of considering harmonic relations
solely in respect to generators absolute conception (symbol O). The sys-
tem turns to a vertical position, and the tones at once assume the quality
of pitch. At the same time, the two triads assume the qualities of major
and minor as we know them. Looking at the major triad, we find that
nothing has been changed through the influence of gravity. The genera-
tor is also the fundamental of the chord. Turning to the minor triad, we
notice that generator and fundamental are divorced. Absolute conception
and telluric adaptation (symbol + ) are in contradiction to each other. We
ought to hear the minor chord as C minor, but we actually hear it as F
minor.” That inner schism between the structure and apperception is
based on polarity.” We shall have ample opportunity show its workings.
(Kayser has applied the concept of telluric adaptation to the geotropism
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of plants [Harmonia Plantarum, Basel, 1943]. The plant grows in oppo-
site directions [stem-root], while the flow of the sap is unidirectional.)

In discussions about the two theories, a rather obvious fact is gener-
ally overlooked. The subdominant, not being present in the overtone se-
ries, cannot be found (when disregarding the undertones) except
through an operation which is really illicit. A secondary interval (G-C) is
being transposed to the tonic. With the same right one could transpose
the minor third (£-G) to the tonic, which would then account for E-flat;
but probably no turbidity theorist would agree, for on it would destroy his
theory. Hence a curiously inconsistent situation arises where the trans-
position of one secondary interval—the fourth—is admitted, while the
same operation is not granted to the minor third.”

Another fact quoted in discussions—this time in support of the turbid-
ity theory—is the iridescent use of major-minor, especially by com-
posers of the romantic period, where the minor chord of the same funda-
mental often appears indeed to be a “shading” of the major triad.* The
suggested relationship, however, is not one-sided, so as to make minor
always a derivative of major. Schubert especially offers many examples
where, on the contrary, major is to be thought of as a “brightening-up” of
minor. From the viewpoint of the polarity theory, we are faced in those
cases with a decidedly “telluric” use of the triads. There exists, how-
ever, an inherent instability of the triad in respect to its mode, as we shall
see in the next chapter.

The inner schism of the minor mode is strikingly reflected in the
schism existing between its harmonic and melodic projections. In major,
the congruence between the two is perfect. The melodic projection of
the tones of the basic cadential functions—tonic T, dominant D, subdomi-
nant S—results in the establishment of the major scale. Now, applying
the polarity principle to the cadence, we obtain a perfect minor cadence
(aeolian) where all three functions are represented by minor triads. (The
symbols plus and minus usually indicate, respectively, major and minor
triads. Chord symbols without the minus sign are assumed to be major.)
Applying the same principle to the scale, we obtain a (descending) phryg-
ian scale, which is the perfect minor scale. This scale cannot be projected
into the basic cadence; no perfect triad for the dominant being available,
the phrygian scale cannot be harmonized tellurically. It can, however, be
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harmonized in absolute conception, but then it is no more telluric phryg-
ian but telluric aeolian:”

Major scale Reciprocal minor scale (phrygian)

%H—*.—'H—‘L—;—o_:r_.___‘

Telluriccadence (O cadenceresults Aeohian scale
impossible in €D aeolian
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THE TRIAD

To Shang-T, the Highest,
To the Six Honoured Ones,

To the Mountains and Waters, and
To the host of Sparits. . . .

Shu-King

19



What is a chord? An organized agglomeration of tones. What does that
mean? If you depress the white keys of a piano with a ruler, you have a
nonorganized agglomeration of tones; if you sit on the keyboard, you
have another one. Yet we may write:
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The first example shows an agglomeration containing all the diatonic
tones; the second, one composed of all twelve tones. These agglomera-
tions are organized—they are chords. What is the organizing force? A
current sent through the agglomeration, creating what could be com-
pared to a magnetic field. The tones then are perceived in relation to one
or several generators acting as “magnets.” The result is a whole, a spe-
cific morphé or Gestalt.

A chord is born through a certain individualization of partial tones. (We
call partial tones all tones developed from a generator.) This may be illus-
trated by experiment, but of course only for the ascending series. Nature
realizes here only half of the polarity principle, for the obvious reason that
a string cannot multiply itself. Play a note, say, C. We know that the tone
contains, theoretically at least, all overtones and the overtones of over-
tones, ad infinitum.* Yet that tone is one. Its unity is guaranteed by spatial
and dynamic remoteness of the partial tones. When they are realized in
their natural spatial and dynamic position, the supremacy of the genera-
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22 A Theory of Harmony

tor is absolute. We do not hear a chord but a tone. The individualization is
brought about by bringing the partial tones nearer to the generator spa-
tially, dynamically, or in both ways."

The first octave is empty, being entirely reserved to the generator,
which thus rules over a microcosm. The second octave contains only one
tone, the fifth. The third octave repeats the fifth, and two new tones are
added, the third and the seventh. From there on the octave space is filled
at an ever increasing rate.

From the foregoing it follows that the natural tendency to form chords
will decrease with spatial and dynamic remoteness.

The fifth occupies a special place, being the only tone present in the
second octave. In absolute conception, the generator 1/1 ¢ produces 1/3
g'; the generator 1/3 g’ produces 3/3 c=1/1. In absolute conception
(O), the chances for each tone to be considered the generator are equal.
We might say that the fifth is an interval with “compensated currents”:

P [
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The fifth is the “presexual” interval. Hence its peculiar purity, its archaic
character of something stemming from “before the creation” (cf. the be-
ginning of Beethoven’s Ninth Symphony).”

As soon as the third is added, the current is “magnetized.” One of the
tones of the fifth definitely becomes generator, the other one being sub-

ordinated:

The “circular current” of the fifth, however, can still be felt; hence a cer-
tain instability of the triad, pointed out earlier:

g — —_——— —
i’-i .i

Considering now the triad, we say that it is composed of a (major) third
and a fifth. Third and fifth are melodic terms, designating scale degrees.
They reveal neither the harmonic relation to the generator (which for
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third and fifth is, respectively, as we know, 5 and 3—a source of confu-
sion to the beginner!) nor the spiritual function within the chord.” It is
therefore desirable to make characteristic harmonic terms available.
They already exist for the generator and the fifth: tonic and dominant.
Each term may designate either a tone or a chord built on it. The third
being the interval that determines the mode of the triad, we shall call it
determinant (A). The reciprocal third will be called subdeterminant (V).

Determinant and dominant are thus the constituent intervals of the
triad. The interval resulting from the relation of the determinant to the
dominant is incidental, as is that resulting from the relation of the fifth to
the octave. The constituent intervals may not be inverted without affect-
ing the structure of the chord. That is to say, inverted triads are not the
equivalent of the triad in fundamental position. The incidental intervals,
however, may be inverted without changing the chord:

R R

Incidental intervals are remainders. The remainder of a fifth subtracted
from the octave is a fourth, and we say that the fourth is the inversion of
the fifth. We could also say that the fourth is the complement of the fifth in
the octave. Now the minor third is complement of the (major) third in the
fifth. We shall call the sort of inversion that takes place within the fifth,
complementation; and an interval thus obtained, a complement (¢). In the
C major triad, the interval E-G is accordingly the determinant comple-
ment.

We now turn to the study of the primary cadences.

Two triads spring from a generator: a major triad and a minor triad.
The unfolding of a tone in the two chords forms a stable whole:

£

A unilateral realization will disrupt the balance and make the chord tend
toward its complement. For instance, C major will tend toward F minor,
and vice versa. Hence we may say: a major triad tends to become domsi-

nant; a minor triad, subdominant. The oscillation thus produced s, theo-
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retically, perpetual. The original trends can never be completely elimi-
nated; no cadence is ever absolutely closed:
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A stoppage of the “perpetual motion” may be effected by changing the
mode of the intended last chord, thus introducing a sudden countercur-
rent:
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A still more definite cadence is obtained by a combination of such a “coun-
terblow” and an oscillation to the opposite side of the tonic:
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Passing to the opposite side by a skip, the middle term being omitted,
results in the classic cadence:
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Probing a little further into tonality (tonality: the relationship of tones
and chords to a central tone or chord called tonic) we add the dominants of
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the dominants. The functions in both absolute conception and telluric ad-
aptation present themselves as follows:*

F A» C E G

s

B> D F- A C EP G B
/®+ i@\
Eb G* BP D F G B D Ft A

*®):+ * @+

Comparing the fundamentals, note that the functions for minor in abso-
lute conception are removed by a fifth in regard to major. This accounts
for the impression that the chord of B-flat minor is somehow nearer to C
major than the chord of D major. Cadences from B-flat to C are more
frequent than those from D to C! This amounts to the statement that
chords tend to behave as in absolute conception O), and that telluric adap-
tation € is a subsequent process. By saying “the chords behave” we are,
of course, referring to inner processes paralleling outer happenings. For
the sake of convenience, we shall in the following always refer to €, ex-
cept where () is expressly indicated. It is to be noted that the term sub-
dominant is fallacious: in absolute conception there are only dominants!”

We obtained the primary cadences by observing the latent dynamism
of the triad. Dynamically considered, no chord, no cadence is every com-
pletely final. Now relations between tones or chords are to be viewed not
only dynamically but also hierarchically. In that perspective, we judge the
chords by their situation within a structural whole, wishing to define their
rank order rather than their “volitions.” Instead of dynamic trends, we
shall consider fixed relations. The two concepts are complementary: dy-
namism without hierarchy is boundless, hierarchy without dynamism is
empty.

Both the dynamic and the hierarchical aspects may be read from the
table. The hierarchy is expressed in the frequency of appearance, hence
the method to be applied is statistical.

D
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A certain order based on frequency of appearance is already present in
the two linear developments:

Index 6 (linear development)
Prime (T) 5 times
Fifths (D, S) 4 times
Thirds (AV) 2 times

To obtain telling results, however, it is necessary first to develop the ta-
ble in space. This is done by adding a third coordinate placed vertically on
the center C. We obtain a series of tables identical in structure to the
original one, produced by generators which are the successive tones of
the overtone and undertone series of C. Such a “tone block” provides
interesting but not entirely satisfactory results. By establishing three
blocks, based on S, T, and D, index 8, and adding up the individual
results, we get the following number of appearances of major triads (and
the same number of minor triads);

C GF DB AE' EAb BDP FiGP CHCP GH#FP DB
125 113 60 43 27 21 6 3 1 1

The middle block is designated as tonic. The order is established by
fifths, it is dominantic. The fifths flanking the tonic are marked as being
nearly twice as important as those immediately following (113 as against
60).

By increasing the index beyond 8, the order gradually changes. At in-
dex 9, the dominants F' G appear as often as the tonic (139). At index 10,
they overtake it. The tonal unity is destroyed. That gradual “upsurge of
the masses” seems an interesting and significant phenomenon worthy of
further investigation. More immediately important to us is the observa-
tion that the development up to index 8, the limit of tonal unity, includes a
tone foreign to the triad: the seventh. We shall come back to this point in
chapter 5.

By using five blocks through inclusion of the determinants, other inter-
esting observations may be made. For our purpose, however, the
dominantic order will suffice. It represents a first organization of the tone
mass, a first realization of the idea of tonality, affording numerous musical
conclusions, some of which we shall now consider.
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First we have to establish the series of dominantic progression accord-
ing to what we have learned. We organize the succession of fifths around
C as tonic in the telluric sense, while respecting the genesis of C minor as
G—"°. The triads immediately flanking C+ will then be G+ and F—. By
listing the major triads to the right and the minor triads to the left, the
dominants will appear in this order:

G-F--C+|G+F +

Continuing the series to the seventh term, we have:

1514 | 1312 ]| 1110 54
cic* | FiIG*| B D EA“ AE‘ DB

45 | 67 01 | 1213|1415
DB*| AE* s» BD'| FIG| cict

(The figures above the tones or chords are simply numbers of order with-
out harmonical significance.)

The primary tendencies of the major and minor triads (as exemplified
in the primary cadences) create two currents in opposite directions
throughout the table. Seen from C, they appear as centripetal and cen-
trifugal. The centripetal series includes the series of major dominants
and minor subdominants (even numbers on both sides). They represent
the widened original cadence, creating a major zone and a minor zone in
respect to C. The centrifugal series includes the series of minor domi-

nants and major subdominants (odd numbers on both sides). We have
thus:

major triads of the major zone 1’ centripetal,
minor triads of the minor zone | primary
major triads of the minor zone ‘P centrifugal,
minor triads of the major zone | secondary

The following table (see p. 28) illustrates the foregoing. It affords a
systematic exploration of cadences within the dominantic tonality. C is at
the intersection of four roads. Normally, one should use two of them to
proceed towards C; the two others, to get away from C. That provides
two normal, “falling” cadence chains, and two cadence chains in contrary
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. + chords
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motion giving the impression not of a fall but of an expenditure of energy
to keep up the motion:
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Contrary dominantic motion

Following the numbers in their natural array, we obtain a zig-zag motion,
consisting of triad pairs having a common generator:

g o
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Crisscross dominantic motion (tnad pairs having common generator)
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Crisscroes subdominantic motion (triad pairs having common generator)
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The better a cadence is balanced, the more convincing and definite it is.
The balance can be read from the table. For instance:

1~4‘ w__

e
1
Suppressing one term out of two in the last example, we obtain an elliptic

version:
g l I I I |
]

DS

A more subtle balance is realized in this cadence:

2SS Sise a

; g_" B\ S
.

' 1 1

' Z l& = e X

. 1

The cadence is entirely on the minus side. It moves first toward the tonic
in counterdirection (13 9 3), then away from it also in counterdirection
and in symmetry to the first part. Before reaching the last symmetrical
term, the cadence “lets itself fall back” into the tonic.”

These examples, one hopes, will incite the reader to make further ex-
periments with cadences hewn from the table. At this point it is perhaps
well to re-emphasize that schemes like the dominantic table are not
meant to be mechanical devices for composition. What we can learn from
such a system are insights into the relations between tone and psyche.
The main endeavor of this paper is to show that musical norms are
psycho-physical facts, not conventional fictions.

We now turn to the study of triad inversions.
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Inversion is made possible through octave identity. Hence we find the
inversions in the overtone and undertone series:

8 65432123456 8

C fabcfccce gceg ¢C

Two facts will be noted. First, the usual order of inversion is changed,
the four-six chord appearing as first inversion. Secondly, the inversions
do not appear as such but, strictly speaking, as “defective series.” This
last observation is rather important. A defective series is one that at
some point is cut off from its generator, as it were, by an index on the
“wrong side.” The fundamental of such a series is fictitious. If it is not,
then we are not presented with a true inversion, as for instance in these

examples:
/\
=== =

\___3———’

t’%.l_

In these cases, Rameau’s theory is valid. Only when the fictitiousnes of
the fundamental affirm itself, then the chord is a true inversion and will no
more behave as in fundamental or root position.

It should be noted that in minor, things are (as usual) complicated
through the contradiction between absolute conception () and telluric
adaptation €. For tendencies (chord successions), () is valid. For chord
perception, ¢ must be taken into account. Hence the following chord:

=

should be called stxth chord but treated as the four—six chord it is in O.
The fictitious O fundamental will then be f; the fictitious € fundamen-
tal, a-flat.

The general tendency of both triad inversions is that of the sixth to
become a fifth as part of a new triad in fundamental position. The trans-
formation hinges on one or two tones of the chord. There are six possible
solutions for each inversion. A certain order of precedence exists, based
in the first place on the greater “magnetizing power” of the exterior
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tones, in the second place on the normal hierarchy of the functions tonic,
dominant, and determinant.
In the sixth chord, C outranks E. Hence the primary tendency: C
tends to become generator, tt—t<,
In the four-six chord, G outranks E. Hence the primary tendency: G
tends to become generator, d — t.
|
g 3+

The strong tendency d — t in the four-six chord has led to the belief that
the chord is what it looks like, namely, a double appoggiatura § 3. This is
not a harmonic but a melodic interpretation. While not denying the me-
lodic aspect, we maintain that the harmonic aspect has to be interpreted
harmonically. Harmonically, the chord is an inversion, and its tendency
can be perfectly well explained by this quality. In primary musical phe-
nomena, harmonic and melodic tendencies always coincide!
The same inversions on the minor side read:

F
5] 1e 10 @ﬁhﬂ
A
[g $d $O 1 -r

In telluric conception, the four-six chord assumes the importance of
its counterpart in major. This should not deceive us at the veritable recip-
rocals, shown in the following cadences:

' | ——+t-
EQ%E—J L= == ===t
1 I\__a/ -r-- g’
|

—— s
o l

R

See example 1 on this page See example 2 on this page

Here is the complete cadence (reciprocal chords are marked * and **):

: —

I r.. r-- ‘T 8
et )

i S= ==——"==

-
.

- - . .



The Trnad 33

The beauty of this cadence stems from the absolute reciprocity of minor
and major. For the sake of comparison, play the cadence in P:

A S=E=S==
T r (r *
\T
[\ ]

! ] =

nw,
T I
v 417 1

| |

The balance is disrupted; the succession is trite and without beauty.
Next in order is the tendency of the other exterior tone to become
generator:

On the minor side On the major side
) 1
3 F—t
|
Vo t V—> ot A—> Ot A>t
oT V °T oV T °a T A

Note: in four-part setting it is advisable to double the tone on whose
change of function the transformation depends:

i

P2

- dd

<3
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e
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¢

et s

—t—
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The transformations are analogous for the sixth chord (§ in minor Q).
Following is the complete table of transformations and primary succes-
sions:

Mmnor side (O) Major side
FOUR-Six

;“,L;h Exterior tones St
=) ? l

TR
=

ol

—

&] 1
l
I Extenor tones —>d
g 1 E @ i
W 5 Middle tones 53 m
' ] T

it

—x
|

SIXTH

| 1

é = Exterior tones -1 % i
@! !‘L IS T Extenor tones 5 d llF il d=§1
r T @?—? 3
Ll AN ] |
% - Middle tones - A : &
r

And here is a musical curiosity: a little piece consisting of all the pri-
mary successions contained in the table, in their order. Only the last two
measures have been added as a final cadence; they also are taken from
the table. It is surely not without significance that these successions of
chords, logically developed and tabulated, crystallize in a musically satis-
factory whole.
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CONSONANCE-
DISSONANCE

The Similar and the Like would not need harmony; the Dissims-
lar and Unlike, however, had necessarily to be united by har-

mony, if it were to endure in the Cosmos.
Philolaos

37
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Wishing to examine these terms, we begin by stating that everybody
agrees as to the unique naturally consonant character of the triad. The
turbidity theorist will make reservations concerning the minor triad; but
this does not invalidate our statement, for to the turbidity theorist the
minor triad simply is not a triad in its own right. Considering further how
the expression consonant character could be described, we may probably
agree to define it as an impression of restfulness. In musical terms, we
can say that a consonant chord is apt to be used as a closing chord
(schlussfdhig). Sometimes we observe, however, that chords which are
not perfect triads and therefore do not posses that naturally consonant
character are yet being used as closing chords and do give us an impres-

sion of restfulness:
g A

On the other hand, triads may be used in a way as to produce an impres-
sion of tension, hence of imperfection, as in a half-cadence:

41
rFT

Summing up these observations, we say:

The triad is consonant.

All other chords are dissonant.

The triad may be used as a dissonance.

Other chords—maybe all of them—may be used as consonances.

39
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This seems to point to two different sorts of consonance quality and dis-
sonance quality. The first is natural, inherent in the phenomenon, and our
attitude toward it is therefore rather passive. The other springs from an
active attitude on our part; its source is psychological. It is manifested in
currents we imagine being inducted in the phenomenon. I suggest that
the concept pair consonance-dissonance be reserved for the natural qual-
ities, and that the current pair ontic-gignetic be adopted for the parallel
interpretive qualities. The following diagram will illustrate the relation-
ship between the two concept pairs.

G
= —

4 N
4 "
L X
[ \
[ 3
L \
]
- /
\ /
X of
\ /
N /
N 4
N >4
\\ 7

Let me offer the following explanation of the diagram. The realm of disso-
nance is illimited. The radius of the outer circle should be imagined as
infinite, r=c. In the midst of that immense mass of dissonance lies
the one consonant chord, the triad, not unlike a crystal within a mountain.
Being the immediate product of the senarius, it occupies a central posi-
tion. The two circles, then, symbolize the natural consonances and disso-
nances. Like all phenomena, chords may be approached in two ways. We
might see them as fleeting appearances within an all-pervading move-
ment. This way of looking at the phenomena we call gignetic. We might,
on the contrary, observe the timeless quality of the instant, the morphé of
the attitude, which is the essence of the gesture. This way of looking at
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the phenomena we call ontic. Now the two concepts penetrate into the
natural realms of consonance and dissonance. To the concept of conso-
nance corresponds the ontic view, which therefore starts from the cen-
ter, covering a small part of the inner circle (of all triads occurring in a
work, only the final one is “ontic,” strictly speaking!) and, asit expands, a
relatively smaller and smaller part of the outer circle. The gignetic quality
is proper to dissonance. The ontic conception accentuates the “being” of
the phenomenon, the gignetic concept stresses the “becoming.” To con-
sider the phenomenon ontically means starting from the phenomenon
and “eternalizing” it. To consider the phenomenon gignetically means
starting from the ever-being and “phenomenalizing” it. The ever-beingis
ontic. The phenomenon considered sub specie aeternitatis is gignetic,
changing, perishable, dynamic, unreal. The phenomenon considered sub
specie momentt is ontic. The sea considered as a whole is ontic, static; the
wave then is gignetic, dynamic, perishable. But the wave considered sub
specie momenti is an entity—real, typical, and imperishable. In the dia-
gram, the gignetic current is represented by hatched parallel lines cover-
ing all of the two circles except the small section occupied by the ontic
concept.

The range of a possible ontic-gignetic interpretation of harmonic phe-
nomena, while being wide, still probably is not boundless. Beside theo-
retical considerations, recent developments in the aesthetics and tech-
niques of composition seem to suggest that there exists a limit beyond
which the norms are no more recognizable. The progressing psychologi-
zation of music had reached a culmination point in the period after the first
world war, when the existence of consonance and dissonance was largely
disregarded or even denied, and when solely the ontic-gignetic concept
pair was relied upon for producing the desired effects of “binding and un-
binding.” In those days, logically enough, the triad was ostracized. Soon,
however, the feeling began to prevail that one had gone too far, for it
developed that artificial norms threatened to drive music into becoming a
secret language evolved from a code system. Subsequently the rich dis-
coveries that had been made in those years of frantic experimenting were
incorporated into styles of writing that did not draw their principles from
a mere feeling of revolt against inherent natural norms. For norms are
frames of reference, without which the concept of artistic freedom be-
comes meaningless.
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THE NATURAL SEVENTH

In front of the throne seven blazing lamps were burning: they are
the seven spinits of God.
Revelation 4:5
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For nearly three hundred years the interval of the minor seventh has
been recognized as a dissonance different from all other dissonances.
Whereas dissonances in general are produced by a tone or tones disturb-
ing a chord, and may therefore be resolved within that chord, the seventh
is an integral part of a chord to be resolved as a whole into another chord.
A dissonant tone is understood as a function of a chord; a dissonant
chord, as a function of another chord. The seventh confers a definite
function to the chord of which it is a part. Specifically, we say that:

a) the minor seventh added to a major triad characterizes it as a
dominant;

b) the minor seventh added to a minor triad in absolute conception
characterizes it as a subdominant:

=

D’ -$

Hence the seventh is called a characteristic dissonance, in contradistinc-
tion to accidental dissonances.

The question now before us is to decide whether or not that character-
istic structural dissonance, the minor seventh, is the seventh partial.

Our tone system, proceeding from the senarius, excludes the seventh
partial. The interval of the minor seventh is understood as the comple-
ment of the major second in the octave. The norm, then, is the second,
the seventh being incidental. Now, the fact that the natural seventh
proves too far removed from the norms of wholetones and halftones to be
used in our system does not speak against the existence of another norm
which would justify its use in certain cases. Our twelve tempered tones

45
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are able to represent a far greater number of tones, as we shall see in the
following chapter. One of them could be the natural seventh. What we
have to find out is whether or not such a norm exists.

The investigation has an objective and a subjective aspect. The first is
elucidated by a study of the harmonical position occupied by the natural
seventh. The subjective aspect can only be clarified through experiment.

It seems to me that two facts speak for a peculiarly “dignified” harmon-
ical position of the natural seventh. The seventh partial appears in the
same octave within which the triad is completed by the introduction of the
determinant. Topological factors have already played a role earlier in our
discussions, which to a great extent are based on the topology of the Py-
thagorean table. To the harmonicist, topological aspects are significant.
The appearances of the seventh tone within the last of the three senaric
octaves would indicate that in a certain measure it belongs to the triad.
The statistical findings resulting in the establishment of an “octarium”—a
unit comprising the first eight ratios—confirm the idea of a cohesive rela-
tionship between the seventh and the triad. We conclude by saying that
harmonically speaking the minor seventh occupies a remarkable position,
indicating that in a way it belongs to the senarius.

Turning to the subjective aspect, we perform the experiment on the
sonometer by sounding the two natural-seventh chords, if possible in-
cluding the eighth partial so as to hear the whole octarium. The impres-
sion received from the chord in Just intonation should then be compared
to that gained from its realization on a tempered instrument (piano or or-
gan). One will notice that in the tempered version the seventh stands out
as a rather individualized tone, whereas in the natural compound it
“melts” into the chord impression, becoming an integral part of it. The
“sounding out” of the seventh chord, corroborated by the harmonical
considerations exposed, have led me to the conviction that the seventh
“meant” in the seventh chord is the natural seventh, not the diatonic one.

It is an open question whether in the future the natural seventh might
be admitted to greater influence in our tone system. The possibility ex-
ists. But even if the seventh chord should remain the only case where the
natural seventh plays a role, its introduction here is justified by the ex-
ceptional importance of the instance.

As already pointed out, the natural seventh reveals the latent dyna-
mism of the triad:*



The Natural Seventh 47

1 1
1 -

ele.

S

We ask what happens when the upper seventh is added to a minor chord
and, inversely, the lower seventh to a major chord:

éd iy

The chord loses its unity. The seventh becomes an “accidental” disso-
nance which may be resolved into the chord. And curiously enough, it
resolves into the natural-seventh chord:

SESE

This view is at variance with Riemann’s, to whom the seventh maintains
its original function whether the chord is major or minor:*

ZESLS

It seems to me that in this chord progression the seventh has to be inter-
preted differently. About that later (chapter 9).
The natural seventh, carrying into the open the latent dynamism of the

triad, may touch off a chain reaction, thereby destroying the hierarchical

order:
| - 1
i = *“E‘;ﬂ‘”

r
-
=2 == ’

= |

— .

These progressions have something frightening about them, suggested
by a tremendous natural driving force running loose from the ordering
principles.
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The position of the natural seventh, lying hidden in the triad, increases

our understanding of the “effort” required to move in the centrifugal ca-
dence series (cf. pp. 27-29):

ity P

e

In contradistinction to the triad which may assume any number of func-
tions, the natural-seventh chord, being functionally characteristic, pre-
serves its tendency in inverted position:

| M

> L 1 Ll
ﬁ——t ] ==

£

(same in +)

There exist, of course, numerous transformations based on the change
of function of the tones composing the chord. This one is particularly well

known:
g |
% - 2 S

This transformation, as well as others, may be read from the following

diagram which shows the location of the natural-seventh chords within
the Pythagorean table:
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The reader will be able to discover many other relationships in the dia-
gram. Those that concern compound chords will be treated in chapter 9.
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TEMPERAMENT

Having reached this insight we are no more in a position to set
experience against ideas while treating of natural science; rather
we shall get used to look for the idea contained in the experience,
being convinced that nature proceeds from ideas, and that like-
wise man, n all his undertakings is pursuing ideas.

Goethe
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EDITOR’S PREFACE

Ernst Levy—composer, pianist, teacher, philosopher—set down his
ideas on harmony in the winter of 1940-41 in a lengthy manuscript in
French entitled Connaissance harmonique: Essai sur la structure musi-
cale du son. The war interfered with publication. About ten years later,
when we were colleagues on the faculty of the University of Chicago, he
translated the manuscript into English, using the occasion to tighten and
revise the text. After one negotiation with a publisher, pursued with little
energy and less success, Ermst Levy (in a manner characteristic of him)
did nothing more for the manuscript than to circulate a few mimeo-
graphed copies to a small group of friends. After his death in 1981, the
efforts of one of these friends, who (like all who had read the manuscript)
believed in its lasting significance, led to the present publication.

I was asked to prepare the manuscript for the printer because of my
long-standing acquaintance with Ernst Levy’s thoughts and his manner of
expressing them. In the course of our friendship of more than three dec-
ades, we wrote two books together and collaborated on various other
smaller projects. I had, moreover, frequently discussed various aspects
of his theory with him. A welcome participant in many of these discus-
sions was the composer Hugo Kauder, whose friendship Ermnst Levy
cherished and whose judgment he respected. It was Hugo Kauder who,
in my presence, persuaded the author to replace the original term modale
by determinant, the only change I have felt free to introduce in this edi-
tion. Hugo Kauder’s copy, now in my possession, also contains a multi-
tude of valuable comments written in the margins and shared with Ernst
Levy who (as I personally witnessed) gratefully accepted them. For this
reason, I have decided to place all these comments in a special appendix
where, without interrupting the flow of the original, they will add an extra
dimension to some of the ideas. In the main body of the book, all places
thus commented upon are marked by a small asterisk.

A fresh idea necessitates a fresh vocabulary. The term determinant
mentioned above is central to one of the innovations introduced and de-
veloped by Ernst Levy: recognition of the generative force of the interval
of the major third. He believed, not in a total abandoning, but rather in a
“fan-like” widening of traditional harmony. The third, as he saw it, had
hitherto been treated as secondary to the octave and fifth; as an essential

=



Pitch change may first be considered as a continuum. The howling of a
siren, the glissando on a string, are examples embodying that concept.
Now, the human mind is so structured that it apprehends the continuum
by starting from discrete quantities, and not vice versa.” The develop-
ment of mathematics offers a case in point. We see it starting from units
(integers) and slowly making its way towards the continuum (calculus). If
we state, “There exists an infinity of tones,” we have already separated
the continuum into discrete quantities. More so: we have in fact taken
one tone as a starting point, and we imagine now that tone lying on an
infinity of different pitches. The tone with which we started corresponds
to the monas, the One, and the infinity of tones is then represented by
the infinite series of integers. Thus, out of chaos, we have carved a first
shape, a series. Its arithmetical aspect is one of uniformity. This aspect
changes when we translate it into sound. In the series of tones we now
hear, the numbers have disappeared. Relations between numbers are
replaced by relations between tones, that is, intervals. Each interval has
a definite character. Quantity has been replaced by quality—an entirely
new element. Quantity judgments will now be replaced by quality judg-
ments. These, it appears, create a new order within the series. The two
kinds of judgments are incommensurable; yet they will be symbolically
united in the number which thus acquires a twofold meaning, a quantita-
tive one (frequency, wavelength), and a qualitative one (musical). "
Right at the beginning of the string experiment occurs what has been
termed the “basic miracle of music,” namely, the octave. Here are two
tones, different, yet so alike that we call them by the same name, taking
them to form an identity—a peculiar, unique sort of identity: two and yet
one.” The quality of the octave renders possible the projection of the in-
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54 A Theory of Harmony

finity of tones into one octave space. The octave, then, is to be consid-
ered a representation of the infinite, which may be projected into its finite
space as into a sort of microcosm. Nature thus provides us, on one hand,
with a tone development open toward two infinities (major-minor series)
and, on the other hand, with a definite spatial framework, itself a figure of
infinite space. The discovery of the octave constitutes an advance in the
shaping process which began with the breaking up of the continuum into
discrete quantities, into individual tones. Subsequently the infinite tone
space is projected into a finite unit representing it."

We are now provided with a microcosm filled by what practically
amounts to a continuum, namely, an infinity of tones, an infinity of inter-
vals. Having solved the problem of representing the infinity of space by a
finite space, we are faced with the problem of representing the infinite
number of tone values by a finite number of tone values. In search of
clues, we discover the second “miracle of music,” the triad. It is the third
organizing factor since we started out from the continuum.

As we are approaching the concept of the scale, it is necessary at this
point to open a parenthesis for a first consideration of the distinctions be-
tween the concepts of harmony and melody. Every interval name has a
twofold meaning: it points both to a character and to a distance. The term
third, for instance, designates, on one hand, a distance: it is the third
(diatonic) tone from a starting point. It also designates, on the other
hand, a relationship between two tones. If one of the tones is transposed
by an octave, away from the other tones, the distance will become a
tenth: the melodic relation has changed. Not so the harmonic relation. A
third remains a third at whatever octave distance the tones might be
placed. All our operations thus far have been of a harmonic nature. It
seems that the melodic factor can create the tone space (through the
pitch continuum) but that it cannot organize it. Organization is accom-
plished solely by the harmonic factor acting upon the pitch continuum. I
consider melody, expressed in its prototype, the scale, to be a result of
the interaction (one might say, intersection) between the harmonic and
melodic factors. One has contended that scales may arise from a purely
melodic operation, a division of a given tone space, say, the octave. I
have serious doubts as to whether this can be done or ever has been
done. In any case, it would be possible only in strictly monophonic sys-
tems, and even there the harmonic norms admittedly constitute powerful
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attraction points for the deviating tones. Of course, in our own system a
twelvefold division of the octave takes place, and that ts a melodic opera-
tion. But it is done by approximating harmonic norms and not as a pri-
mary, genuinely melodic operation. We shall hear more about the rela-
tionship between harmony and melody in a moment.

Turning back to our main road, we state that our present musical sys-
tem recognizes only senaric values as organizing factor, limiting even
these, as we shall see later. Nor were the senaric values all admitted at
once. First to gain recognition was the fifth; much later only came the
third. Perhaps the first scale, or at least the first fixed tones of a scale,
resulted from flanking a generator by its two reciprocal fifths:

-

-

Next came the tetratonic scale. The fifth being considered a unit, adding
another fifth above resulted in this:
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Later, a symmetrical arrangement of four fifths around the generator
gave the pentatonic scale:

Finally, by adding two more reciprocal fifths, the Pythagorean heptatonic
scale was obtained:

y

=
.

-

b

Such may have been, roughly, the genesis of the diatonic scale.

As already suggested, the tone space is organized by the harmonic fac-
tor. In the scales just mentioned, the organizing factor is the fifth. As we
already noted, intervals have definite characters, each its own. That
character is, of course, a psychological fact—the response of our psyche
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to the interval. Whether that response is objectively founded is a philo-
sophic question not directly related to our inquiry, no more than philo-
sophic questions about the Periodic Table of Elements are relevant to the
inquiries of chemistry. There is, however, the all-important fact that, un-
like chemists, we constantly have to commit ourselves to value judg-
ments. It may nevertheless be argued that, once the Pythagorean table
is admitted as revealing the inner structure of tone in concordance with
basic musical experience, and once its usefulness for theoretic-harmonic
inquiries is established, we might successfully stay out of philosophic
speculation, at least in a metaphysical sense. This I wish to remark for
the sake of the peace of mind of those who are shying away from specula-
tion. Stating, then, that in a harmonic sense a particular character corres-
ponds to each interval, we may go one step further and say that obvi-
ously, if we respond in such and such a way to such and such an interval,
and if that response is practically universal, geographically and histori-
cally, we must deduce a human predisposition to such a response. We
may say that, for instance, the octaveness must be somehow preformed
in our mind. Psychologically speaking, there must exist harmonic mea-
sures, harmonic norms. We may also say that in the series of norms
there exists a hierarchical order. They begin with the octave, the most
universally recognized norm, and proceed through increasing instability
toward indistinctness.

Let us now remember that at first we had imagined the tone space as a
continuum. Let that tone space be organized by harmony, but let the re-
sulting intervals be considered not harmonically but melodically, as itin-
erary measures. Are they distinct norms or rather the melodic projection
of harmony? The answer is: although they are inseparably tied up with
harmonic norms, yet they are distinct from them. There is such a thing as
a spatial norm. Harmonic and melodic structures are two aspects of tonal
organization corresponding to two different ways of perception, of hear-
ing. This can best be demonstrated by the example of the octave. Suc-
cessive descending octaves are produced by increasing the string length
in geometrical progression (2, 4, 8, . . .). The proportion, not the differ-
ence between successive terms, remains constant (1: 2). Harmonic per-
ception is the perception of proportions. Take now the octave as a distance,
and you will notice that the distance between successive octaves remains
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constant. Three octaves sounded together do not, spatially, appear as

but as
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that is, equidistant, just as they appear on the keyboard. Now the series
2,4, 8, 16, . . . may be written thus: 21, 22, 23, 24, . . . . Our spatial hear-
ing corresponds to the arithmetical progression of the exponents, where
the proportions change, but the differences remain constant. But the ex-
ponents are the logarithms of the string lengths on base 2. Hence melodic
perception has to harmonic perception the same relation as the progression
of the logarithm to that of the numerus. Melodic hearing is logarithmic
hearing. This is why, when we wish to add intervals, we have to multiply
stringlengths. When adding identical intervals, we multiply by identical
numbers, which amounts to raising the interval number to the nth power,
n corresponding to the number of adding operations. Inversely, if we
wish to divide a tone space, say the octave, into » parts, we have to find
that interval which, raised to the nth power, will give the octave. This
means that we have to find the nth root of the octave of 1, that is, the nth
root of 2. Dividing the octave into twelve equal parts (halftones) means,
then, finding the twelfth root of 2 (V/2).

It is clear, therefore, that the melodic norm exists in its own right,
notwithstanding that it is produced by an intervention of harmony. Con-
sequently, the spatial measures are to a certain extent independent of
harmony. Spatial distortions like alterations, or the raising and lowering
of leading tones, are purely melodic phenomena.

The diatonic scale is built of wholetones and halftones. The terms
seem to suggest a primacy of the first over the second, and this is indeed
the case. The wholetone results from the relation between the two origi-
nal reciprocal fifths: 1/3G: 3/1F = 1/9D. Notice in passing that reciprocal
octaves produce another octave: 1/2 : 2/1 = 1/4 which, octave-reduced,
becomes 1/1. Octave reduction reveals the character of the reciprocation
of an interval, hence something of the character of the interval itself. In
the case of the octave, that character is identity. Therefore octave re-
duction results here in the unison. Outside the octave with its convenient
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tag of identity, verbal character description becomes increasingly dif-
ficult and inadequate. The fifthis certainly not an identity but rather a sort
of opposition, and the character of the major second clearly shows what
happens if two dominants are brought together. In any case, reciproca-
tion and octave reduction of the fifths produce the first spatial measure
after the octave or—leaving out the octave because of its very special
character—the first spatial norm altogether.

We now take our primary melodic or itinerary measure for granted and
presently try using it to fill our octave microcosm. Reproducing the
model, beginning with 1/1C, we obtain:

C D E F# GH Al B
111 1/9 1/81 1/729  1/6561 1/559049 1/531441

Comparing the last note, B-sharp, with the C nearest to it, we get for C,
raising 1/2 to the 19th power, 1/524288. The difference between the two
stringlengths—and between the corresponding tones—is called the Py-

thagorean comma. The tone B-sharp is somewhat higher than C. The
pattern of wholetones does not fit the octave. Nor will any other pattern

for which the unit is taken from the natural series of digits, because no
number ever equals a power of 2, although the quotients between neigh-
boring numbers, that is, the differences between neighboring tones, will
become smaller and smaller.

We are now facing a situation which may be described as follows. Nat-
ure (the term taken in both the natural and the psychological senses) pro-
vides us with two conflicting phenomena: on the one hand, an infinity of
tones and, correspondingly, an infinity of intervals; on the other hand, a
definite framework, the octave, capable of containing that infinity.
Among the infinite number of intervals, we select some as harmonic-
melodic norms. But a row of such norms, however small we choose them
(and we are not constituted so as to choose them extremely small—and if
we were, the differences would appear relatively large again!), will never
fit the octave. At this point a speculative remark is in order. I see in these
facts a manifestation of two opposing forces, one extensive, the other
formative. The first one creates extension, matter; the other, shape. If
matter were allowed to multiply unchecked, the result would eventually
be the annihilation of nothingness (something that in turn would be equi-
valent to nothingness), a sort of deification of matter, a universal cancer.
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The shaping spirit opposes that evolution. The result is individuation, an
entity suspended between nothingness and a-nothingness, infinity. We
can detect the working of these two forces in the evolution of tone matter
as well as in the genesis of the musical work, where musical matter and
form are to be brought to balance each other in order to produce the indi-
viduality constituted by a work of art.

The situation we have described results in the necessity of a compro-
mise, consisting in a deviation from the norms in order that some of them
may exactly fit the octave. This operation we call tempering, the resultant
scale, tempered scale. Accordingly, temperament should be viewed as an
attempt to represent the indefinite within the definite. This is done by
what technically looks like, and in fact is, a compromise; but it is really
more and better than that. It is a stylization of matter and as such confers
to the very matenial of music, the scale, the dignity of an art product. It
thereby affirms that music is, before and above all, a matter of spirit and
not of acoustics in the engineer’s sense. Music—as we said at the
onset—is not primarily “something that happens in the air.” It is some-
thing that happens in the human soul on the basis of a response to univer-
sal norms expressed in the tone structure.

Like all norms (in contradistinction to laws), the scale allows for ap-
proximations, for interpretations. Were it not so, no music-making would
be possible, for exact intonation exists only theoretically. Tones, inter-
vals, chords we hear are mere suggestions of what is meant we should
hear. As in geometry, we perceive the norms through imperfect figures.
We mentally correct the impressions received through the sense of hear-
ing. That correction is always carried out in the direction of some norm,
some measure. What are the norms suggested by our equally-tempered
twelve-tone scale?

Those who compose in the so-called twelve-tone system take the in-
tervals at their face value. No interpretation is allowed. The tempered
intervals themselves are considered to be the norms. Anything suggest-
ing a comparison with Just intonation is to be avoided. In the heyday of
twelve-tone music, the triad was declared taboo. This suggests that
even in the minds of twelve-tone composers, some difficulty exists as to
the acceptance of tempered norms. For were it simply a question of a
plurality of norms, discarding earlier norms altogether would seem un-
reasonable. In certain works of that school, a plurality of norms appears
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indeed to have been accepted. Still, it is an open question whether any
and every device arbitrarily chosen will be accepted as a norm in due
course of time. Indeed, it would mean that norms are nothing genuine
and unavoidable, nothing deeply connected with the structure of our
psyche or of tone. It would mean, on the contrary, that we may be condi-
tioned to anything we choose being conditioned to. This is, of course, the
viewpoint of behaviorism (a materialistic view) applied to music.”

Something entirely different is a concept of plurality of such norms as
are contained in the tone structure. These indeed are not made but dis-
covered and thenceforth never discarded. On this point I part opinion
with Yasser’s most brilliant theory. I experience rather serious difficul-
ties, both musical and intellectual, imagining that at some time in the fu-
ture the “octaveness” of the octave, the “fifthness” of the fifth, or the
“thirdness” of the third will have disappeared, together with the “prime-
ness” of the unison, the necessity of temperament, and—in short—the
bases of music as we know it. On the other hand, there cannot be any
doubt that a progressive discovery of norms is taking place. We learn it
from history, and there is no reason to believe that the process will stop
short of the limitation our sense of hearing imposes upon us. However, if
the tone structure as expressed in the Pythagorean table is a psychologi-
cal fact (as I believe it is), the hierarchical order of norms will be pre-
served. The “triadness,” the “majorness,” and so forth, will remain the
specific values as which they appear to us today.

We thus do not take the tempered intervals to be norms, but we hold
that they suggest norms, and we again ask the question: “What norms are
being suggested?”

The list of tones indicated by our notation, including extreme cases,
runs as follows:

b ch cx db dx b fR fx gb gx ok gx

¢ d e f g a b
PP P R e L R I
There are 31 notes. Some of them occur rarely, if ever. Omitting all
double-sharps and double-flats, we are still left with 21 notes—nearly
twice the amount of available tones. These notes are obtained by devel-

oping the senarius, while excluding all nonsenaric or “ekmelic” values. Is
it possible to suggest them all through the tempered scale? We know that
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it is not. Now, it is generally admitted that we are able to perceive differ-
ences as small as 1/6 or 1/8 of the syntonic comma, hence the question is
not one of limitation of sense perception, but entirely one of limitation of
the suggestive power of the tempered scale. The following tabulation
(courtesy Dr. Eli Sternberg) is offered to enable the reader to test his
own perceptive faculty of micro-intervals on a monochord (c =60 cm):

§/81/80 = 1.002072
§81/80 = 1.001554

Syntonic Comma: 60: 60.75 cm
1/6 Syntonic Comma: 60: 60.12 cm
2/6 Syntonic Comma: 60: 60.25 cm
3/6 Syntonic Comma: 60: 60.37 cm
1/8 Syntonic Comma: 60: 60.09 cm
2/8 Syntonic Comma: 60: 60.19 cm
3/8 Syntonic Comma: 60: 60.28 cm

The “margin of interpretation” of a given number of tempered tones
within the octave simply cannot be widened indefinitely. Though the mar-
gin is naturally somewhat elastic, we may nevertheless determine its lim-
its with fair accuracy, by reasoning as follows.

Our smallest measure is the halftone. Looking at the twelve tones
from a structural viewpoint, we consider the following selective aspect of
the Pythagorean table:

1/45f4
5/3e> 3/3c 1/3g 1/9d 1/15b
51a®> 3/1f 11c 1/3g 1/5e
15/1d®> 9/1b> 3/1f 3/3c 3/5a
45/1g"

The wholetone results from the relation between two reciprocal fifths.

-

The halftone results from the relation between a fifth and the reciprocal
third: 1/3: 5/1 =1/15. The 1/15 relations in the table are shown in the fol-

lowing diagram:



62 A Theory of Harmony
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The arrangement may be thought of as the result of the interpenetration
of two scales, which could be called supra-major and infra-minor:

1/1 1/9 1/5 1/45 1/3 3/5 1/15
c d e f¥ g a b

L
-

d"e"fg"al’ bt ¢
15/1 5/3 3/1 45/1 5/1 9/1 1/1
The diatonic halftone, not the chromatic one, is our smallest measure.
Musically, chromatic intervals are measured by relating them to diatonic
ones. Examples: for C—C ¥ the tertium comparationis is D; for C-F 4, the
tertium comparationis is G; for C—(down) G &, the tertium comparationis
isA. The halftone from C up, when presented out of context, will always
be interpreted as a minor second, never as an augmented prime!

As to chords and keys, matters are more complicated, because one
tone of a chord may have a distant relationship while that between funda-
mentals or generators may be close. Thus in our system oriented on C,
C-sharp minor is accepted more easily than D-flat minor because of the
note F-flat occuring in the latter chord. D-flat minor as a key is even more
difficult to apprehend because of the B-double flat occuring in the sub-
dominant. On the contrary, C-sharp major is less easily accepted than D-
flat major, because of the E-sharp, and so forth. It all amounts to the
statement that by and large the tones contained in the keys of F-sharp
major and G-flat major constitute the limits of our tonal system as sug-
gested by the temperament of twelve tones. This is, of course, no great
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formative ingredient of the triad, it deserves to be understood as a pri-
mary force. Hence (as the reader will discover) many chords find new
and revealing explanations by being “determined” in relation to the major
third.

Another factor widening the view of traditional harmony is Ernst
Levy’s consistent application of the general principle of polarity to music
theory. In this respect, he continues a line of thought stretching from
Plato through Zarlino to Riemann; but none of his predecessors, I sub-
mit, ever pursued polar harmony so thoroughly and rigorously to its last
logical consequences. To express in shorthand the variety of fresh rela-
tionships, a set of symbols had to be introduced; they are explained as
they occur.

Professor Ernest G. McClain, Ernst Levy’s friend and mine, deserves
a maximum of credit and gratitude for having nursed the manuscript and
the concomitant editorial efforts through all stages of its production.

Siegmund Levarie
City University of New York
1985
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discovery but rather confirms the general practice of bending the spiral of
fifths into a circle at precisely this point.

On the other hand, the discovery of norms smaller than the halftone is
entirely within the range of possibilities. It is not the purpose of this paper
to discuss such futuristic prospects. But it may perhaps be well to state
some principles that would guide us in such investigations and in fact have
been a guide to myself when I was probing into the microtonic world.

First, let us remember that whatever the new scale may be, it should
consist in a further penetration into tone structure rather than in a dis-
carding of previous discoveries. Next, it is clear, after what has been
said, that any new scale that may be found will eventually have to be tem-
pered. Above all, the new building stones must not be found by dividing
the octave by some figure higher than twelve but by discovering new har-
monic norms. Tempered intervals never can be norms. Once the normis
found, then the octave will be divided by the appropnate figure for the
purpose of fitting the norm in the octave. Thus a new tempered scale will
be produced.

It seems to me that attempts of bringing into use smaller intervals than
the halftone have failed so far, precisely because the problem was ap-
proached from the wrong end. The halftone is not the result of a division
of the octave into twelve parts. Likewise, a new primary interval will not
be found by splitting the halftone or the wholetone.



7.
TONAL FUNCTIONS

OF INTERVALS

Were there no tones of different pitch, there could be no

harmony.
Heraclitus
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In the Pythagorean table, the two outer series, giving birth to the multi-
tude of tones, are generated by the monas (1/1) and again are held to-
gether and united by it (diagonal 2/2, 3/3, . . .). Thus the table is what we
should call a tonal structure, an image of tonality.

The harmonic measures are projected into the microcosm of the oc-
tave and transformed into spatial measures which, subsequently, acquire
a certain autonomy. Upon the shaping of melody or polyphony, the rules
of harmony have but an indirect bearing. Harmony springs from tone, the
scale from harmony, melody from the scale, and polyphony from melody.
Polyphony may be viewed as the loftiest, most spiritualized part of the
tonal organism.

Only the harmonic aspect of tonality concerns us here. In the present
chapter we try to obtain insight into the primary harmonic relations of
tones—that relation which determines the original and unique character
of each interval, hence its place within the harmonic tonality. The rela-
tions thus established are then fixed in an adequate nomenclature repre-
sented by symbols. The nomenclature will often appear somewhat
clumsy. Unfortunately this cannot be avoided as the complications of the
relationships increase. However, an essential complication does not ex-
clude an apparent simplicity. The perception of a tree, an animal, or a
human being is “simple.” They appear as morphological entities (Ge-
stalt). Also, we may perceive relations intuitively which it might be labo-
rious to apprehend intellectually. The proposed nomenclature endeavors
to capture the intimate structure of the harmonic entity. For certain prac-
tical purposes one can without inconvenience revert to the usual spatial
nomenclature. For investigations into the real harmonic structure, how-
ever, adequate symbols can hardly be dispensed with.

67
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A few examples will disclose the inadequacy of the current nomencla-
ture. The inverted determinant is called minor sixth, a purely spatial
term, not suggestive of a relationship with the major third. On the con-
trary, the terms major second and minor second suggest a relationship
between the two which, harmonically speaking, in fact does not exist.
Above all, the terms suggesting alteration have nothing to do with har-
monic concepts, where augmented seconds or diminished fifths simply
do not exist. In harmonic terms, there is no such thing as an altered
chord. We touched upon that point earlier (cf. p. 57). Whenever we
speak of an altered tone or an altered interval, we are referring to an non-
altered state as the true harmonic relationship; hence the alteration is a
spatial distortion of a harmonic entity. But if we take the altered state to
be a harmonic entity, then the term becomes absurd. Alteration is a me-
lodic term, to be banned from a harmonic vocabulary.

It has been said that our musical system is based on the senarius. This
definition is somewhat too inclusive. The term senarius has two mean-

ings, a narrow one and a wider one. The first is literal, referring to the
first six numbers, that is, musically to the triad. The second includes all
numbers derived from the first six, the application of which therefore has
to be limited by an index. Now, our systemis based on the triad, which to
us is the measure of all things harmonic and hence melodic. In the Py-
thagorean system the supreme measure was the quaternarius. The scale
thus obtained (from fifths only) is excellent from a melodic viewpoint, the
only one that mattered in antiquity. Even today we apply the Pythago-
rean third, in fact or mentally, whenever we use the halftone melodically,
that is, whenever one of the two tones is considered a leading tone. The
Pythagorean scale is perfect also inasmuch as only two measures appear:
a wholetone of 8/9 and a halftone of 243/256. In the Pythagorean system,
the fifth plays the role of our triad. It serves as a model to be reproduced
symmetrically until the tones thus obtained form a scale. We, on the
other hand, take the triad as a model, reproducing it symmetrically until
the tones thus obtained form a scale. The Pythagorean progression of
fifths was carried out symmetrically up and down to 32 (not, as is some-
times explained, upward to 3° and downward to 3!), thus:

E-flat—B-flat—F—C—G—D—A
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In the scale produced by these notes (C dorian), one considered the two
different step models the building stones of the melodic system, disre-
garding other occurring relationships or a least considering them second-
ary. It is possible that even the halftone was considered a resulting inter-
val, a fact to which the term limma (“leftover”’) seems to point. In our
system, the triad model is also reproduced symmetrically, but just once
(ST D). The presence of a second generating ration (the number 5) com-
plicates matters considerably. As far as the fifth is concerned, the index
of the development of the senaric series could be fixed at 9 (D upward, B-
flat downward). But the third of the dominants has the ratio fifth plus
third=3 X 5=15 (B upward, D-flat downward). The overall index for the
diatonic scale as produced by the three functions is therefore 16. In this
scale, there exists only one kind of semitone: 15/16; but there are two
different wholetones: 8/9 (C-D, F-G, A-B) and 9/10 (D-E, G-A).
Through the introduction of the third, the semitone, now not a leftover
but a norm in its own right, can no longer act as an absorber of the differ-
ence between the series and the octave. As to the two wholetones, we
disregard the smaller in favor of the primary one resulting from the
dominant-relationship. To us, 8/9is the wholetone, and 9/10 the approxi-
mation. Reproduction of the triad model (major and minor) on the tones
of the scale produces a multitude of further ratios, exceeding the original
index of 16. As we have seen, the limit of that process is set (but only
approximately so) by the possibility of representing deviating values
through tempered intervals.

From all this we may learn:

1) The representation of an open system through a closed one (tempera-
ment) is a precarious affair. The closing of the system through the identi-
fication of F-sharp and G-flat in the circle of fifths is one of those defenses
man erects against the anguish of infinity and chaos.

2) It is not adequate to define our system solely in terms of the senarius
or even of the senarius limited by an index. Rather it is necessary to in-
troduce a higher norm containing the first two norms though not identical
with them. That norm consists of a harmonic model. For Pythagoras it
was the fifth. For us it is the triad. Hence in our system all relationships
are defined in terms of the triad and its constituents, fifth and third.
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The road is now clear for a systematic study of the intervals. We limit
ourselves to the diatonic intervals, which we define as the products and
quotients of the senarius. As determined by the group S T D, we limit the
3-series by 32, and the 5-series by 5'. The overall index is 45 (5 X 3%).
This represents the tones F-sharp and G-flat, situated at the confines of
diatonic and chromatic tonalities. Triads build on diatonic values will be
rated diatonic though they may include tones which, when directly re-
lated to 1, would be rated chromatic. In the key of C major, for instance,
the chord of B major includes D-sharp (3 X 5?=75 in Just intonation),
forming an augmented second with C. Understood as a “perspective” of
B (15), however, it is accepted within the diatonic tonality. Relationships
like this one keep the limits floating. Theoretically the line has to be
drawn somewhere. The inclusion of F-sharp and G-flat among diatonic
intervals is justified not only by their generation as the determinants of
the second dominants but also melodically from their appearance in the
“supra-major” (ascending lydian) and “infra-minor” (descending locrian)
scales transposed to C:

CDEFsharpGABZC
C B-flat A-flat G-flat F E-flat D-flat C

The diatonic intervals from C are, then, the following:

FIFTHS THIRDS
3'=G, F 5!=FE, Aflat
3?=D, B-flat

FIFTHS AND THIRDS
3'<5'=B, D-flat 3. 5'=E-flat, A
32 X 5!=F-sharp, G-flat (3% 5'=D, B-flat)

We shall now discuss the diatonic intervals and their ratios.

Fifths (3/1, 1/3). These are the dominants and have received ample
attention earlier (cf. pp. 22 ff.).

Wholetones (3%/1, 1/3%). This interval, which appears between the
tonic and the second dominants (C to D upward, C to B-flat downward),
actually results from the relation between dominant and subdominant.
The wholetone is the complement of a dominant in the opposite domi-
nant. We call this kind of complement a countercomplement (symbol ¢¢).
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Generally we call intervals springing from the relation between recipro-
cal intervals symmetric intervals (the symbol for symmetric dominants
willbe dD ). The term symmetric is ambivalent, whereas the term coun-
tercomplement implies a predominance assigned to the fifth in which the
complementation takes place. The following examples serve as illustra-
tion. If the fixed tone is g and the complemented tone is f (both in relation
to ¢), we designate the interval as countercomplement of the subdomi-
nant (in the dominant) and give it the symbol ¢¢S. If the fixed tone is f; and
the complemented tone is g; (both in relation to ¢), we designate the in-
terval as countercomplement of the dominant (in the subdominant) and
give it the symbol ¢¢D. When the wholetone interval shows no percepti-
ble preponderance of one of the tones over the other, we use the term
countercomplement of symmetric dominants and give it the symbol
¢ dp.

E Countercomplement of the dominants, ¢¢dD

E Countercomplement of the symmetric domi-
nants of the dominant, ¢¢dDD .

E Countercomplement of the symmetric domi-
nants of the subdominant, ¢¢dDS.

Inversions may be indicated by the letter I preceding the symbol:

I¢eS

Note, however, that for the natural seventh the position shown above is
the original one, and that the major second is the inversion.

Mayor thirds (5/1, 1/5). We have already introduced the determinant.
Its role within the larger concept of tonality will be elucidated in the next
chapter. The symmetric determinant (augmented fifth) will be treated in
the last chapter in connection with its chordal form (cf. pp. 88f.).

Major sevenths (3 X 5, 1/3 X 1/5). According to its mathematical signa-
ture, the major seventh results from adding a third to a fifth. It could thus
be defined as the determinant of the dominant, or the subdeterminant of
the subdominant. In this way, however, the direct relation between the
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two tones of the interval is abandoned for an indirect one, which does not
express the tension between the two tones. The concept of countercom-
plement sheds more light on the psychology of the interval. It points to
the relation between the interval and the dominant on the opposite side:
A: Sinstead of A+ D (1/5: 3/1 instead of 1/5 X 1/3). The countercomple-
ment of the dominant has brought forth the wholetone. The countercom-
plement of the determinant brings forth the halftone. The dissonant char-
acter of the interval is a foregone conclusion to the harmonicist trained in
such concepts as “opposition of the determinant” (the element determin-
ing the mode or sex of the triad) and “reciprocal dominant.” Following are
examples of the interval:

o ;n =
X X —© -
o o
etA etV

¢eAd etVs

Minor thirds (3/5, 5/3). The complement of the determinant has been
introduced earlier (cf. p. 23). Here are some examples illustrating the
technique of using the concept and the symbols:

——
¢A

eV °¢VdoreV °¢Aor¢As

T'ritone (1/45, 45/1). Harmonically, the tritone is related to the coun-
tercomplement of the determinant inasmuch as it is also a relationship
between a determinant and a counterdominant, the latter once removed

(symbolized by ¢¢2).

@:#;T’#

¢¢’A C’AF Vs  ¢£’Ad  eVs?

This is a very farfetched relationship indeed! We are at the confines of
diatonic tonality, and one may wonder whether the diabolus in musica as
a nickname for that dangerous interval may not have had, in the minds of

those who “knew,” a meaning more serious than that of mere vocal dif-
ficulty.
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Following is a synoptic table of the diatonic intervals referring to C as

tonic:

. be
i "} " — XX %
N v Is Id v 1A
-
@J ﬁﬂ — — -
yo—
¢As “eVd leAs I°¢Vd
°va ¢V I'evaA eV
be
W ——  —
[ J
¢¢dDs ¢¢dDd le¢dDs leedDd
o
% I — —bpe o —
—bw
¢tVs ¢¢tAd le¢Vs leeAd
be
% e— =
e¢?Vs? AR  [et?Vs? lee?Ad?



8.

TONAL FUNCTIONS
OF TRIADS

The world is One; it began to develop from the middle.
Philolaos
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PITCH DESIGNATIONS

Throughout this book, specific pitches are designated by italicized
small letters; general pitches, by italicized capital letters. Superscripts
and subscripts indicate, respectively, the octave ranges above and below
middle ¢. Roman capital letters refer to keys.



An interval is really a primitive chord. Now when we build a chord on one
of the tones of an interval, the interior relationship is dimmed in favor of
the outer hierarchical position. This amounts to what could be considered
a sort of microscopic internal modulation:

-4

¢es(d)
4:9 9=]

In a system generated by the triad, denying a primary function to the
third is absurd. It is high time to admit at last that determinant relations
are direct functions. Recognizing solely the fifth as a primary function
means applying the Pythagorean dominant norm to a triadic system. We
are also inconsistent when admitting a direct relationship of the minor
triad (really a derived interval) in the expression “relative chord” while
denying it to the determinant.

Take an A-flat major chord in the key of C major. According to the logic
of our system and the musical practice of at least the last four hundred
years, it is simply the subdeterminant V. I am not saying that it must in all
cases be so interpreted. It might be understood as the subdominant rela-
tive sR. All depends on the context. Nor do I wish the term relative to be
banned from the harmonic vocabulary. We may continue speaking of the
A-minor chord in C major as the tonic relative Tr as long as we bear in
mind that the real harmonic relationship is that of the minor chord in abso-
lute conception of the determinant = A. Again, in other cases it might be
understood as the minor determinant chord of the subdominant —AS.
Harmonic analysis, being an intellectualization of intuitive processes,
cannot be applied in a mechanical way.
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Following is a table of the functions of the triads build on the tones of
diatonic tonality. The symbols written above the staff refer to major tri-
ads. The first row of symbols below the staff identifies minor triads in
absolute conception (); the second row, in telluric adaptation b:

As?

+ T Vs D? Vd A
=) 4 ) oVs QAs? ovd oA
-&D -S -SVs 282 -v ~-As
S Vs? Ad¢ D
2
-0 os oFst 0 Ad? oD
-® -S? . -Ad -T
v As vd¢ Ad
« $
Pty P
-0 44 2As °§? °Ad
-® -Us -As? 2 Vg -A

The chord marked with an asterisk (*) cannot be signed diatonically in
telluric adaptation, for while G-flat is still partaking in the diatonic system,
C-flat is not.

This brings up the question of chromaticism. I have hinted before at
the existence of a chromatic tonality, the study of which lies outside the
scope of this paper. Chromatic chord relations, however, used within an
enlarged diatonic tonality should be listed here. Such chord may be
signed either chromatically or diatonically. In the table below, only their
diatonic signatures are indicated. The distinguishing sign of chords be-
longing to chromaticismis the A%, which plays the role of a connecting link
with diatony. In telluric adaptation, the chord of F-sharp minor belongs to
diatonic tonality. Therefore in that case A? does not appear. The chords
marked * are decidedly outside the possibility of being represented by
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the tempered system of twelve tones. They are included below in order
to show the chord pair in each case. The chromatic tones on which chords
are built which might be considered within an enlarged diatonic tonality
are C-sharp, D-sharp, G-sharp, A-sharp, C-flat, and F-flat.

+ SaA?
-O 0gA? ODAz oA
- ~Ad? ~-4? -SA¢
* D2A%*(?) Vie(?) -

op2A? Qsz oy?
-Da? -SV?



9.

TONAL FUNCTIONS
OF NONTRIADIC AND

COMPOUND CHORDS

And that which s made up of these two parts, the ever-moving
Divine and the everchanging Mortal, that is the World.
Philolaos
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Chords may be conveniently classified as follows:

I. Indeterminate chords
II. Determinate chords
A. One generator
B. Several generators
1. Generators not coordinated
2. Generators coordinated (polytonality)

IT A comprises the triad and the natural-seventh chord. Class I and Class
II B remain to be discussed.

Class I: Indeterminate Chords

The concept chord has been defined as a tone conglomerate organized by
one or several generators. The ancient rule saying that at least three
tones are required to form a chord is still valid, not unlike the proposition
that three points are required to form a geometric figure. Without a third
tone added to the interval of the fifth, the organizing current remains ill
defined. Therefore we may characterize the fifth as a preharmonic con-
glomerate, a potential chord. And since adding the determinant is the
preeminent way of making the fifth an element of a chord, we may call the
tone conglomerates formed by the fifth and its inversion, the fourth, in-
determinate harmonies. ,

Let three tones be given, spaced in fifths, e.g., fi—c—g. Is this a di-
rected conglomerate? It is not. The two upper tones may be interpreted
as overtones of f;; inversely, the two lower tones may be comprehended
as undertones of g; again, g and f; may be thought of as dominants of ¢;
finally, g and f; may be considered the generators of c.
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Let now the three tones be spaced in fourths: g;—c—. In theory,
nothing is changed, but in fact a directional tendency towards f will be felt.
Several factors may be called upon for an explanation. We might say that
in a fourth, e.g., g;—¢, the telluric adaptation in favor of g, is thwarted by
the weight of ¢ as the fundamental of the fifth c—g, reinforced by the posi-
tion of ¢ as top note. There might also exist a melodic influence stemming
from the primary cadence dominant-tonic which tends to cancel the tel-
luric adaptation in favor of g,. Similar observations are valid for the three-
tone conglomerate g;—c—f, where the top note might be felt to be ac-
companied by the two other ones. However, while the trend thus
described is undeniable, the situation remains precarious, and any one of
the interpretations of three tones spaced in fifths may be brought into
play. Hence we still maintain that a conglomerate of three tones spaced in
fourths is preharmonic.

By increasing the number of tones while maintaining the building prin-
ciple of spacing in fourths, we experience no marked change. The rela-
tive prevalence of the top note persists, while the possibilities of other
interpretations increase. In this conglomerate, for instance, a tendency
might be felt to understand the whole as being organized by the tones e

and %

=

We might also listen to the chord as an emanation of the tones b,, a, and
g% Other interpretations can be created at will.
A somewhat different situation arises from a combination of fifths and

fourths:
| L
======t=
l|£4}

The first chord, shown in a progression where it is used like a triad (in the
sense suggested toward the end of the preceding chapter), presents it-
self as formed by two generators, b,-flat and ¢!. Nevertheless, a concep-
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tion of fifths ascending from b,-flat (b,-flat, f;, ¢, g, d') or ascending and
descending from ¢ (b,-flat, fi, ¢, g d') is in no way to be excluded. We note
that while the determinant of the bass note is present, its role as determi-
nant is doubtful. Such uncertainties may be responsible for the peculiar
iridescence of this and similar chords, which accounts for their peculiar
fascination.

Three successive fifths may be arranged not only in fifths and fourths
but also within the space of one fifth. In this arrangement, a tone may
occupy three different positions. The three corresponding reciproca-
tions are remarkable for being composed of the same notes as the original
positions, because the conglomerate itself is built of reciprocated tones

(dominants):
%a‘

bt

In this form of assembling three fifths, there appears a slight prevalence,
namely, that of the spatially isolated tone. If this interpretation is ac-
cepted, then the tones forming the interval of the second become the
symmetric dominants (D of the isolated tone, which in turn is under-
stood as generator. Hence we may assign functions according to the gen-

erators:
N
[ 1 MY, pe—
%F F ==

D T T T S TD T

===

Functional interpretation, however, remains particularly precarlous in
indeterminate harmony.

Class II B, 1: Determinate Chords
with Several Not Coordinated Generators

This section includes the potentially largest variety of chords. To ap-
proach anything like a comprehensive study, even in a work not confined
to a mere exposition of principles like this paper, is impossible. Discus-
sion of a few cases of special interest must suffice.
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Compound chords may be built from the following building units and
their combinations:
(a) Triads and natural-seventh chords

(b) Thirds
(¢) Seconds
(a) Triads and natural-seventh chords
F==Es

(1) The generation of this chord is shown here:

> o

iyl
L R S
.
§’ni£v

It is a bisexual chord, produced by the major tonic C and (in absolute con-
ception) the minor determinant. Minor is prevalent in the first of the fol-
lowing two positions; major, in the second:

===

+T 2A
A +T

(1) In terms of C major, this chord is a truncated form of the full deter-

minant: %

+
24

The incompleteness on the major side accentuates the prevalence of the
minor side, to which telluric adaptation has already conferred preponder-
ance. This chord may be thought of as the explicit form of the counter-
complement of the minor determinant, ¢¢—A.

(iii) The reciprocal form of (ii) in the sense that here the minor side is
truncated. Transposed to the same pitch as (ii), the chord reads:

S




Tonal Function of Nontriadic and Compound Chords 87

The signature is essentially the same as in (ii) except that the preponder-
ance of major should be expressed as + Q. As presented here trans-
posed to C major, the signature is + A%S.

(iv) Top and bottom notes are generators, producing an interpenetrat-

ing major-minor chord pair:

With C as tonic, the signature is_':' ﬁzs With A as tonic, the signature is

simply i%D

The next three examples concern so-called ninth chords:

v vi vil

(v) The major-ninth chord consists of two interpenetrating natural-

seventh chords:
=S

The tonic may be determined by the tendencies of the components. In F
major, we identify the chord as“A%. In D major, we identify the
chord =57 or =T7. D

SS? SS?

(vi) The genesis of this chord is readily understood by looking at the
table on page 48 (where other compound chords may also be found).
The chord in question extends between 8/6 to 8/8 and 6/8 to 8/8, being
part of a compound stretching from 8/4 to 8/8 and 4/8 to 8/8. Remember-
ing that C major and F minor, stemming from the same generator, tend

toward each other, we resolve the chord so that each element follows its
proper tendency:
—=¢ S

In the following cadence, we first hear the chord as given. Then comes
the full version of the reciprocal seventh chords; the tones F'in the upper
chord and G in the lower chord (the respective fifths) are eliminated to
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avoid the friction of a major second—tones, moreover, heard in the pre-
ceding chord. The final chord offers the full resolution (without £ to avoid
the friction of a minor second)—an ontic chord par excellence realizing C

in both directions:
| 1
% 2 E
i bel
=
(vii) This diminished-seventh chord and the minor-ninth chord are the

same; the difference resides in the degree of truncation. The tendencies
of the components converge on the tonic F.

T
-
Q -
N

(b) Thirds

By letting a tone generate a mutually reciprocal determinant-pair, we ob-
tain the symmetric determinant chord v<. There are two possible pri-
mary interpretations: diatonic and chromatic. The former confers the
quality of generator to the central tone:

=

The latter confers that quality to the outer tones:

g8

We are concerned only with the diatonic view, but it appears at once that
the iridescent effect of the chord is in part due to its floating between the
diatonic and chromatic worlds. (Incidentally, sounding the chord on the
sonometer—1/1, 4/5, 16/25—will be a surprise to anybody never having
heard it in Just intonation. There is a marvellous and mysterious quality
to its sound, which gives me the distinct feeling of penetrating into an-
other dimension of tone. Typical examples occur in Liszt’s Faust Sym-
phony and Strauss’s Also sprach Zarathustra.) The operations of comple-
mentation and counter-complementation may be applied to the
symmetric determinant chord but cannot be discussed here. It should be




.
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mentioned, however, that the wholetone scale may be considered the
melodic projection of two symmetric determinant chords<:

fe=

DdaA DQAD!

We disregard the chromatic tonality into which the structure penetrates.
The wholetone scale is an “adominantic” scale, just as the pentatonic
scale is indeterminate. The dominantic system is indeterminate,
whereas the wholetone scale is transdominantic. The dominantic system
is presexual, whereas the transdominantic systemis due to the exclusive
action of the “sexualizing” interval.

(¢) Seconds

Seconds may appear as the spatial result of various harmonic operations,
such as countercomplementing the dominants, inverting the natural sev-
enth, or combining symmetric determinant chords. Of special impor-
tance are chords the characteristic part of which is encompassed by a tri-
tone. Here are two examples (in the key of C):

Ee= s =

e¢'?A(d) e¢'*V(s)

Another reciprocal pair of tritonic chords looks like the truncated
natural-seventh chord in different inversions, but the meaning is not the
same:

==

ADeedD VSeedD

These chords realize the countercomplement of the two dominants and
moreover contain their respective determinants. The combination of the
two chords reveals the harmonic origin of D-flat (in C major), generally
interpreted as an “altered” fifth of the dominant:

One wonders whether the chord of the natural seventh does not draw
additional force from the simultaneous presence of both dominants.
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Here are some other progressions involving the tritone:
| \
SSSs==
These chords are best explained in terms of the preponderance of one
element of the countercomplement rather than in terms of a deceptive
cadence. In the first case, the note a prevails; in the second case, the

note b. In a combination of the two chords, the quality of the major second
characteristic of the countercomplement is dimmed by the force of the

determinants:
d%

. AD
E'VS

The two determinants may be interpreted as truncated natural-seventh
chords, which explains their primary tendencies toward A minor and E

major:
Closely related to the preceding examples is the famous “Tristan
chord”:

—

Undoubtedly g-sharp is an apoggiatura. Nevertheless, a literal analysis of
the first chord cannot be dispensed with; for during the long sounding of
the chord, a direct harmonic appreciation is experienced which, together
with the melodic appreciation, accounts to a high degree for the ambigu-
ous character of the chord, one of its beauties. From mere listening, the
chord could be interpreted as:

i

oD¥: “57“1.7

In absolute conception, this is the minor subdominant of D-sharp major or
perhaps also the complement of the tonic, both with an added seventh.
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This is certainly one part of the compound. Another explanation relates
the chord to the key of A, in which it functions as the minor subdominant
(represented by f and b, with the later addition of a). Hence the primary
tendencies of the complete compound are:

-T

I am inclined to see a connection between this implicit D-sharp = E-flat
chord and the A-flat love duet in the second act. The key of A-flat would
then be the tonic of the “invisible” dominant (E-flat), with D-sharp and G-
sharp enharmonically changed to, respectively, E-flat and A-flat. In this
connection, note the enharmonic change of A-flat to G-sharp later in the
duet!

Class II B, 2: Determinate Chords
with Several Coordinated Generator

This section deals exclusively with polytonality. A brief enunciation of
principles must suffice. Strictly speaking, polytonality means coexist-
ence of several systems (at least two), neither of which is subordinate to
the other. Now in the presence of two coordinated keys we cannot con-
ceive of a common frame of reference; for if the two coordinated keys
were referred to a third one, we would not speak of polytonality but
rather of functional simultaneity. All we can do in the case of polytonality
is find out the reciprocal relationship expressed in terms of keys, spatial
distance, or harmonic proportions—in short, all we can do is state a cer-
tain kind of nonidentity. In practice, polytonality in such a literal sense
may be used only for short stretches, not only because it is a tiresome
device, but mainly because through telluric influence it is an effect most
difficult to maintain for any length of time. The following example is a case
in point:

" ba pohe '
% F o

-

<

o~ TN

-
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Theoretically speaking, the two keys, C major and D-flat major, are coor-
dinated. Their reciprocal harmonic relation can be simply stated:

D-flat to C=VS
CtoD-flat=AD

The impression, however, is one of preponderance of the tone and chord
C over the melody. Hence definition in terms of C major is adequate:,Y‘S.



SUMMARY

1. Tone has a structure. Its validity can be tested on the physical-
acoustical level (division of the string) as well as on the musical-esthetic
level (fertility and musical adequacy of application).

2. Major and minor are manifestations of the general principle of polar-
ity.
3. The triad being the norm of our tonal system, the third has a direct
function within the tonality, equal in dignity to the fifth. Parallel to the
term dominants for the upper and lower fifths, the term determinants will
serve for the functions of the third.

4. A major triad tends to function as dominant, a minor triad as sub-
dominant.

5. A chord is a conglomerate organized by one or several generators.

6. To distinguish natural from psychological consonance and disso-
nance, the concept pair ontic-gignetic will designate the latter.

7. The seventh in the dominant seventh chord is the natural seventh.

8. In analogy to calling the fourth the complement of the fifth in the oc-
tave, the minor third is recognized as the complement of the determinant
in the fifth.

9. Temperament arises from the necessity to represent the infinite
within the definite.

10. Traditional and newly introduced nomenclature is indicated by
shorthand symbols.
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APPENDIX A
Examples to Chapler 8

Examples tllustrating the use of our nomenclature:

e S
T D -V& T T -A A? T f D Ad DA?
-Vd Ad

e
-
B
I
-

=

3 1l
=: S =
— =
e
T S SA T D Ad* 1 ) S? As?
A%
(skipped: SA) (skipped: D?)
As
Examples of function interpretation:
(1) (2) (3)
L=
T AD? QA& AD# T

Here (3) is related to (2). But a different situation exists in the following
version where (3) appears related to the dominant:

(3)
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At * in the next example, it would seem preferable to say = T instead of
—S, the chord being so to speak a nuance of the preceding one. The im-
pression is due mainly to the pedal effect which prevents us from under-
standing the chord change as a true succession.

3 .s
‘

In the progression below, (3) proceeds from (2), hence 2V rather
than —Vs. The interpretation of the next chords hinges on the enharmonic

change f-flat to ¢, hence (4) is understood as dependent on E: =A

(1) (2) (3) (4)
| l
%& R =
% .

=

. oo

T v oV A

Functional symbols of tones may also be applied in progressions of
nontriadic chords. Such chords are then used in lieu of triads. Once the
nature of the chords is established (see chapter 9), they may be regarded
as units, and their functions are then determined solely by the tones on
which they are built:

==
=

When a progression of identical chords, triadic or nontriadic, is deter-
mined mainly by melody, as in this example:

D
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it seems to me that only points where melodic and harmonic impulses join
should be signed. This may be done as shown in the example or even by
leaving out the middle signature and marking only the principal pillars,
i.e., only the first and last chords.
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APPENDIX B
Comments on the Text by Hugo Kauder

Comment

In tone, quantity and quality coincide into one: pitch defined
physically as a vibration quantum is yet a quality. Thus tone—
and equally musical number—is a symbol, that is, an identity
of the ideal and the real.

Overtones: a spiritual principle reveals itself as an event of
nature. The agreement of the two we call natural law. Ob-
serving it is sctence, applying it is art.

Not merely longer (beginning with Pythagoras and Heraclitus)
but also more authoritative (Goethe!).

The number 5 signifies a limit in the presentation of three-
dimensional space: only five regular bodies are possible, and
their numbers coincide with the musical numbers.

Measure and value.

Polarity: not above-below but centrifugal-centripetal. What
in earthly (=human) perspective appears as opposition of
above and below, appears in cosmic perspective as opposition
centripetal-centrifugal. Cf. p. 27.

. . . as triad under C, that is, with descending major third.

It is not based on polarity, it is (seemingly) opposed to polar-
ity.

The downward division of the upper octave to gain the fourth
cl-f-c appears forced but in reality results from the principle of
polarity. The subdominant is in fact the opposite pole of the
dominant. Like every individual (already the atom!), also the
scale is bspolar.

This “alteration” of the third affects generally the subdomi-
nant, which reveals its true nature indeed only as a minor
chord (the Gegenklang of the tonic).

The “absolute conception” is the cadence [formed] by the un-
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A Theory of Harmony

dertones on E (tonic)-B (upper dominant)-A (lower domi-
nant):

===

-] =V =¥V

It is not a compromise between the two theories but must be
recognized as basic fact that music is subject not only to the
law of polarity but equally so to the law of gravity and of or-
ganic life. The direction of these two is 1rreversible.

Attention!! This “agglomeration” is caused by a melodic mo-
tion. For a sufficient definition of the concept chord, every-
thing must be promptly eliminated that is not a chord.

Theoretically the generator contains also the undertones.
Their not being physically realizable is irrelevant for the the-
ory.

Bruckner’s Ninth, end of the first movement; Te Deum, be-
ginning and end.

To avoid confusion: third, fifth, etc. are ordinal numbers, a
mere counting of a quasi-spatial tone sequence (scale). The
tone numbers indicate relations.

Cadence as a “dialectic process” (M. Hauptmann): T=thesis,
S=antithesis, D-T=synthesis. That is: the subdominant puts
into question the tonic, the dominant restores it. In this re-
spect one can consider the complete cadence as a definitive
conclusion.

In absolute conception, upper and lower dominants have ex-
changed their meanings. The terms dominant and counter-
dominant would be valid for both modes. D=+V. CD=FV.

Does the cadence receive its full meaning only by being coor-
dinated with the scale? Otherwise one remains with a tra-
versal of the circle of fifths with fluctuating tonality. A “pure”
theory of chords should, however, exclude as far as possible
the concept of scale.

According to polarity, it would be more consistent to show the
seventh in both chords as “passing.”




FOREWORD

Underlying the present essay are the contents of a book written in
French in the winter 1940-41. The book, entitled Connatssance Har-
monique, had been the result of years of studies and investigations in har-
monic theory as a specialized application and development of Hans Kay-
ser’s theories.! The book was never published.

Only small sections of this essay are outright translations. Much mat-
ter had to be condensed; whole stretches not sufficiently essential to
warrant inclusion in a rather short essay had to be suppressed. In many
cases, the methods of approach had to be changed to fit another language
and the different modes of thinking it entails. Finally—ten years passing
by not without bringing about changes—the author has found it neces-
sary in a few minor instances to correct earlier views.

In this essay the author endeavors to present the essentials of a com-
prehensive, consistent theory of harmony developed from tone struc-
ture. The underlying philosophical hypothesis consists in a belief in the
psycho-physical reality of tone, whereby the musical fact becomes a
symbol of a physical-acoustical fact, and vice versa. It would indeed seem
difficult to discover any other basis for a harmonic theory claiming to be
universal.

One test of the validity of such a claim lies, of course, in the possibility
of its universal application; it is a test against the monuments of music,
hence historical. Another test would be directed toward the future, to-
ward artistic creation; this is the concern of the teacher of composition.
Of both tests, nothing will be found here save a few illustrative examples.
This essay is solely concerned with the making of tools.

ICf. Hans Kayser, Lehrbuch der Harmonsk (Ziirich: Occident Verlag, 1950) which
contains also a bibliography of Kayser’s earlier works.

xi
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Appendix B 99
According to Riemann, these are sixth chords —ds and +f°¢

(chord of the sixte ajoutée, Rameau).

Also with tones played staccato we experience the space be-
tween them. The concept of the continuum is primary, not the
continuum itself.

Frequency=measure. Musical pitch=value.

The Greeks did not do it when naming the notes (successive
letters of the alphabet!), yet when naming the scale steps
(e.g., hypaté hypaton and hypaté meson, etc.).

Octave as totality of tonal relationships, diapason.

More: it is the viewpoint of nihilism!
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