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1 Claim.

. 1

This invention relates to slide rules and cons
templates a novel slide rule for use in geometri-<
cal inversion of music.

Geometrical inversion of music has been
‘brought to light and effectively utilized in the
Schillinger System of Musical Composition. In
accordance with this system, it has been found
helpful to visualize music by expressing if graph-
ically in rectangular projection on a plane sur-
face. In such graphical representation of music,
tonal values are represented by vertical displace=
ment along the vertical or “ordinate” axis, and
time intervals are represented by horizontal dis«
placement along the horizontal or ‘“abscissa’”
axis. It is the general practice to consider each
vertical graphical ynit as representing a semi-
tone and to consider each horizontal graphical
unit as representing a convenient unit of tone
duration such, for example, as an eighth note.

Pursuant to this graphical representation, the
musical notation is subject to rotation or inver-
sion of the plane of projection through three-
dimentional space. For example, it is the con-
vention fo represent the graphical form of the
original musical sequence in the upper left (“a”)
quadrant of a plane figure such as that shown in
Pig. 1 of the drawings. The graphical form illus-
trated in quadrant “e” of Fig. 1 represents an
ascending chromatic scale of uniform note dura-
tion. The “a” (or original) form of the musical
seguence may be geometrically inverted by ro-
tating it about the vertical or ordinate axis. The
graphical form then appears in the upper right
(“b”) quadrant and comprises the same sequence
of notes to reverse order. Both the “a” and “b”
forms may be inverted geometrically about the
horizontal or abscissa axis. The horizontally in=
verted “b” form is denoted as the “c” form and
the horizontally inverted “a” form is identified
as the “d” form.

Geometrical inversion of a musical sequence
about the vertical axis involves no change in
tonal value between the “a” and “b” forms or
between the “d” and “c” forms. The same tonal
values are retained and are merely arranged. in
the reverse sequential order. Geometrical in-
version about the horizontal axis involves an in-
version about a tonal axis and thus results in
a change of all tonal values except that of the
tonal axis itself. The tonal axis is known as the
pitch axis. Translation into standard musical
notation of the graphical form of the musical
sequence inverted about a pitch axis is compli~
cated by the fact that the tonal difference be-
tween a line of the staff and an adjacent space
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in the staff of conventional musical notation is
sometimes a half tone and sometimes a full tone.
Accordingly, in actual use of the Schillinger sys-
tem for geometrical inversion of a musical se-
quence about a pitch axis it has been standard
procedure to translate the inverted graphical
form into conventional musical notation by
counting on one’s fingers the number of half
tones each note of the form is displaced from
the pitch axis and then placing this note at its
appropriate position on a conventional staff.
Charts also have been prepared for geometrically
inverting music about & pitch axis, a separate
chart being required for each of the twelve possi-
ble piteh axes (the twelve different tonal values
of a chromatic scale). Such methods of effecting
inversion of music ahout a pitch axis are cum-
bersome and have led to frequent mistakes, par-
ticularly where the inversion is effected about a
frequently changing pitch axis comprising the
root of the harmonic chord for each portion of
the musical sequence.

The present invention contemplates a novel
slide rule for use in geometrically inverting a mu-
sical sequence about all possible pitch axes. The
slide rule of the invention is provided with two
relatively movable scale surfaces, an ascending
chromatic musical scale being arranged on one
of the surfaces and a descending chromatic mu-
sical scale heing arranged on the other scale
surface. By aligning any note represented on one
of the scales with the corresponding note rep-
resented on the other scale, the notes which are
aligned representing the tonal value of the se-
lected pitch axis, the portions of the two scales
on any one side of the pitch axis represent geo-
metric invérsions of one another about the se-
lected piteh axis. In a now-preferred embodi-
ment of the invention, the chromatic scales are
represented by notes on a staff, although the
notes may be represented merely by the conven-
tional letter used fo designate a musical scale.
In accordance with the invention, one of the
scale surfaces bearing such g scale is transparent
and is superimposed on the other seale surface,
although both scales may be opaque and placed
in juxtaposition.

These and other novel features of the inven-
tion will be more fully understood from the fol-
lowing description taken in conjunction with the
drawings in which, in addition to Fig. 1 previ-
ously referred to,

Fig. 2 is a plan view of a bar-type slide rule
of the invention having one scale surface super-
imposed on the other; -
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Pig. 8 is a sectional view taken along line 8--8
in Fig. 2;

Fig. 4 is a plan view of another modification
of scale markings on one scale surface super-
imposed on another scale surface;

Fig. 5 is a plan view of two scale surfaces dis-
posed in juxtaposition with respect to one an-
other;

Fig. 6 is.a sectional view taken along line 6—6
in Fig. 5;

Fig. 7 is a plan view of a circular slide rule in
accordance with the invention; and

Fig. 8 is a plan view of a slide rule bearing mu-
sieal scales in accordance with the invention, the
scales being represented by alphabetical notation.

The slide rule shown in Figs. 2 and 3 comprises
a base member (0 bearing a scale surface {f.
A second scale surface (2 of substantially trans-
parent material is supermiposed over the other
scale surface and is held in position by longi-
tudinal shoulders 13 formed in the base member
{0. The transparent scale surface {2 is free to
slide longitudinally over the fixed scale surface
11 so as to provide relative movement of one scale
surface with respect to the other. An ascending
chromatic musical scale {4 of uniformly spaced
notes is arranged on a conventional staff {5 on
the fixed scale surface {1 and a descending chro-

matic musical scale 16 of similarly spaced notes.

is arranged on the transparent scale surface {2.
It should be noted, however, that it is imma-
terial which scale surface bears the ascending or
descending musical scale. The transparent scale
surface need not bear its own staff inasmuch as
the staff on the lower scale surface {l can be
clearly seen through the transparent scale sur-
face 2.

As shown in Fig. 2, the natural notes appear
singly and the notes which may be designated
either as sharped or flatted notes are advanta-
geously grouped in pairs representing the two es-
tablished designations of the same tonal value.
For example, on the ascending scale (4, the first
note is “C natural” and the next semitone above
“C” is represented by a pair of notes designated
“C sharp” and “D flat.” The next semitone is “D
natural.” This is followed by another pair of
notes having a single tonal value but designated
as “D sharp” and “E flat.” “E natural” is rep-
resented as g single note and “F natural” may
be represented as a sihgle note or advantageous-
ly as a pair of notes designated “E sharp” and
“F natural.” “B natural,” like “F natural,” may
be represented by a single note or advantageously
as a pair of notes designated “B natural” and “C
flat.” The us of pairs of notes where the same
tonal value may be designated as either of two
differently written notes facilitates alisnment of
the two relatively movable scale surfaces on any
desired tonal value comprising the pitch axis in-~
asmuch as the corresponding notes on both seales
appear in identical positions on the staff,

Each chromatic scale advantageously com-
prises a sequence of twenty-four tonal values,
that is, two octaves. Scales of this length insure
a full half-octave of tonal values on both the
ascending and descending scales oh each side
of any pitch axis falling within the intermediate
portion of both scales. The combination of the
two cooperating half-octaves on both secales cov-
ers a full -octave of chromatic scales diverging
from the pitch axis and thus represents the geo-
metrical inversion of all tonal values about the
pitch axis. Although the ascending and de-
scending scales shown in the drawings start and
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4
end on “C,” it must be understood that the
chromatic scales may start and end on any other
note or notes.

In order to insure selection of a pitch axis fall-
ing within the intermediate portion of both
secales, each scale may be provided with lettering
denoting each of the notes of one octave lo-
cated within the intermediate portion of each
scale. Thus, in the case of a two-octave ascend-
ing and descending chromatic scale starting and
ending on “low C,” the intermediate portion of
each scale comprises the twelve consecutive notes
centered about “middle C.” The lettering also
facilitates alignment of the two scales on the
desired pitch axis.

Each of the tonal values in the scale may he
represented as a single note, as shown in Fig. 4,
rather than as a series of single notes and pairs
of notes as shown in Fig. 2. Where each of the
tonal values is represented by a single note, it is
advantageous to represent these notes as either
“naturals” and “sharps” (as in Fig. 4) or “natu-
rals” and “flats” (as in Fig, 7). By avoiding the
use of two scales each consisting of single notes
where sharps are used in one scale and flats are
used in the other, there is avoided the confusion
which might arise by the attempted alignment
of the same tonal value in both scales where this
value is represented as a sharp (say “C sharp”)
on one scale and as g flat (say “D flat”) on the
other scale.

Although it is particularly advantageous to
have one scale superimposed over the other scale
in the slide rule of the present invention, either
in a bar-type or disc-type slide rule, the two
scales on their respective scale surfaces may be
placed in juxtaposition as shown in Fig,. 5. Each
chromadtic scale is then arranged on its own staff.
The two scale surfaces {{ and (2 may be placed in
juxtaposition in the form of a bar slide rule as
shown in Figs. 5 and 6 or in the form of a disc-
type (circular) slide rule as shown in Fig. 7.
Where the two scale surfaces are merely in
juxtaposition and not superimposed, it is partic-
wlarly advantageous fo provide both scale sur-
faces with appropriate transverse markings 11,
as shown in Fig. 5, to facilitate alignment of the
two scales about the desired pitch axis.

In order to use the slide rule of the invention,
the pitch axis for each note of the musical se-
quence to be inverted must be ascertained. Al-
though g single pitch axis such as the key signa-~
ture may he maintained throughout the complete
inversion of the musical sequence, it is generally
the practice to select as the pitch axis for any
note, whether in the melody or in the harmony,
the root of the harmonic chord (. e. the note of
the chord name) for that portion of the musical
sequence which includes the note in question.
For example, if the first note of the musical se-
quence is accompanied by a harmonie chord
based on “E” (say, the “E” tonic chord) the
pitch axis for this first note of the sequence
should be “E.” Accordingly, one scale surface
of the slide rule is moved with respect to the
other scale surface until the “E” within the in-
termediate portion of one scale is aligned with
the “E” within the intermediate portion of the
other scale, as shown in Fig. 2. If the tonal value
of this first note of the musical sequence lies
above the pitch axis “E,” its geometrically in-
verted position will be below the pitch axis. Con-
versely, if the tonal value of the note to be in-
verted lies below the pitch axis, its geometri-
cally inverted position will be above the tonal
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value of the pitch axis. For example, if this
first note of the sequence is “G sharp” above the
pitch axis (“E”), its geometrically inverted form
will be determined by locating this “G sharp”
above the pitch axis on one of the scale surfaces
and transforming it to the tonal value of the note
aligned with it on the other scale surface, “C
natural” in this specific example. The geomet-
rically inverted note may be shifted an octave
without departing from the effect of the geo-
mefrical inversion. Other consecutive noies in
the musical sequence are similarly inverted geo-
metrically about the same pitch axis as long as
the root of the harmonic chord for these notes
in the sequence remains the same. When the
root of the harmony changes in the course of
the musical sequence, the slide rule must be re-
adjusted to the new pitch.

As mentioned heretofore the musical scales on a
slide rule in accordance with the invention may
be composed of the letters conventionally used to
designate the notes of a scale. Such scales are
shown in the slide rule of Fig. 8. It will be seen
that the scales 14 and 6 of this rule comprise an
ascending and a descending chromatic scale rep-
resented by “naturals” and “sharps” and are thus
the equivalent of the scales shown in Fig. 4. How-
ever, in this embodiment of the invention the
two scales are placed upon scale surfaces which
are arranged in juxtaposition as in Fig. 5. The
scale surfaces are advantageously also provided
with further lettering denoting each of the notes
of one octave located within the intermediate
portion of each scale.

It will be seen, accordingly, that the novel slide
rule of the invention makes it possible to invert
a musical sequence geometrically about all pitch
axes involved in this sequence with a minimum
of effort and in much shorter time than has been
possible heretofore. The slide rule offers a visual
picture of the geometrical inversion afforded
heretofore only in the form of charts. The slide
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rule is a material improvement over the charts
of the prior art in that it provides immediate
visualization of such geomefrical inversion about
any desired piteh axis. Furthermore, the slide
rule of the invention may be held and manipu-
lated in one hand, thus leaving one’s other hand
free to write the musical sequence in its geomet~
rically inverted form.

I claim:

In a slide rule having two relatively movable
scale surfaces, an ascending chromatic musical
scale composed of notes representing successive
ascending half-tones arranged on one of the sur-
faces and a descending chromatic musical scale
composed of notes representing successive de-
scending half-tones arranged on the other scale
surface in cooperative relationship to the first-
mentioned scale, each scale being of such length
that when any note within the intermediate por-
tion of one scale is alighed with the correspond-
ing note of the other scale an ascending and a
descending chromatic scale of at least one octave
in range are centered about said alighed notes.

JOSEPH TELASCO.
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