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1O AUL IO WAOM THRSE PRESEN{S, SHal, COME3
6-2 $ﬁerea5 Ervin M. Wilson,

of

Santa Monica, Ear California,
r |

reesentend To THE CoOmmissioner of Patents i rermion PravING FOR
THE GRANT OF LETTERS PATENT FOR AN ALLEGED NEW AND USEFUL INVENTION THE TITLE
AND A DESCRIPTION OF WHICH ARE CONTAINED IN THE SPECIFICATION OF WHICH
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‘This invention generally relates to musical instruments

-and more particularly concerns an improved diatonic scale

designed to bring about more subtle and consonant dis-

tinctions of intonation. )
Although the present invention will be described pri-

marily from the standpoint of its application to pianos

10

and xylophones, it will be appreciated that the invention

may be embedied in other music producing mecha.ni_sms.
e.g., pipe organs, electric organs, reed organs, accordions,
vibraphones, marimbas, orchestra bells, glockenspiels,
celestes, chimes, and the like, .

The subject of just intonation has been dealt with over
a long period of years. It is recognized tl!at the present
day piano or xylophone, for example, with its hmne_d
number of notes is not constructed to produce chromatic
harmony except to an approxima:egl degree. For ex-
ample, in the major scale of C, the interval C-D is not
the same kind of whole tone as the interval D-E, but
differs as 8:9 from 9:10.

Various efforts have been made to devise various key-
board arrangements and divisions of the octave in order to
more closely approximate just intonation; however, diffi-
culties have been encountered in designing a manually
convenient and feasible system of arranging a configura-
tion of greater number of keys to still enable facile play-
ing of the instrument and correspondingly setting forth a
system of notation for symbolic represemtation thereof.
A most impoertant problem has been to establish a division
of the octave which will approach just intonation and
yet which will not bring about the heretofore mentioned
physical difficulties in playing the instrument or in estab-
lishing 2 suitable system of notation.

Tt is, therefore, an object of the present invention to
provide a tonal division of the octave which more closely
approximates just intonation than is feasible with present
keyed or digital type instruments.

Another object of the present invention is to provide
an improved keyboard configuration corresponding with

a division of the octave which wields more harmonic and -

consonant tones,

- Another object of the present invention is to provide
an improved keyboard configuration and corresponding
division of the octave which in its overall sense more
closely approximates the most consonant odd harmonics.

Another object of the present invention is to provide
a versatile tonal division of the octave which will enable
scales of 5, 7, 12, and 19 tones to be derived therefrom.

A still further object of the present invention is to pro-
vide a division of the octave which will permit a com-
poser a greater and higher level of freedom and discrimi-
nation in his selection of tonal material.

These and other objects and advantages of the present
invention are generally attained by providing a thirty-one
tone equal temperament division of the octave and a cor-
respending keyboard configuration and system of notation.

- A better understanding of the present invention will -

be had by reference to-the drawings showing merely il-
lustrative schematic embodiments of the invention, and
in which:

FIGURE 1 is a schematic configuration of one octave
of a piano keyboard employing a thirty-one tonal division
of the octave according to the present invention;

FIGURE 2 is a schematic configuration for a xylophone
embodying the thirty-one tone equal temperament divi-

sion of the octave according to the present invention; and,
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FIGURE 3 is a musical scale indicating a preferred
system of notation corresponding with the thirty-one tone
equal temperament octave of the present invention. .

In order to appreciate the full significance of a thirty-
one tone equal temperament division of the octave, the
most pleasing harmonic division of the octave must first
be established. Thus, in Table I there is set forth an
harmonic division of the octave based on the first seven
odd harmonics being reduced to the same octave.

TABLE I

- Harmonic division of octave

Fraction
No. Ratio Octave
Log
16/8 1. 0000
158 . B69
45 BT
13/8 L T004
123 . S5
11/8 L4594
10:8 L3215
GiR i 1ici
88 LOUH0

Referring to Table I, the number of the harmonic is
shown in the left hand column; the pitch ratio is shown
in the center column; and, the absolute number or frac-
tional division of the octave is shown in the right hand
column. The fraction of the octave is found by taking
the numerical representation of the ratio in the center
column and establishing its logarithm to the base 2 in
order to attain a fractional representation from zero to
one. As heretofore mentioned, one of the objects of the
present invention is to obtain an equal temperament divi-
sion of the octave which will as closely as possible ap-
proximate the harmonic division set forth in Table L

In present day conventional keyboard instruments, a
twelve tone equal temperament division of the octave js
employed. Thus, in Table II, there is shown a basis for
comparing the degree of discord between the notes of
the present day twelve tane equal temperament octave
relative to the harmonic division of the octave as set forth
in Table I. " Tt will be noted in Table II, and particularly
the right hand column thereof, cntitled “Fraction of
octave log," that only four of the harmonics set forth
in Table I are even approximated by the present day
scale. Of course, the octaves are perfect; however, the
fifteenth harmonic is .0097 sharp, the third harmonic is
0017 flat, the fifth harmonic is .0014 sharp, and the ninth
is .0033 flat. The eleventh, thirteenth, and seventh har-
monics are not even approximated in the twelve tone equal
temperament division of the octave.

TABLE II
I2-tone equal temperament

No. Note | Fraetisn Og.
e s . tave Logs
12, - s ¢ 1090 fect) -
O ] . 9166 (15}
L R IR I a% bb LA333
2 . [ L THD
g5 ab . B&AG
7 . 5833 (3)
Hov | 500
7 4155
3 L3333 (5)
d3 b 2300
d L1654 (9)
&dy | Them
¢ . 0000 {oet.)

In the thirty-ope tone equal temperament division of







