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TONE COLOUR SETTING APPARATUS

This invention relates to a tone colour setting

apparatus for selectively setting a tone colour for
imparting to a musical tone generated from an electronic
musical instrument.

Two typical methods are used to select one
of a number of tone colours in known electronic musical.
instruments.

In one of the methods, about ‘ten to twenty
tone colours resembling those of natural musical instru-
ments such as piano or organ are preset, and a desired
tone colour is selected by operation of a switch by a
player. In this method, however, the number of preset
tone colours is so small that the player can not play
a piece of music with a tone rich in. colour.

On the other hand, known music synthesizer
enables a large number of tone colours to be set on an
optional basis, but its tone colour setting operation
is extremely complicated, and is therefore difficult,
especially for a beginner. In addition, the music
synthesizer has low reproducibility of the set tone
colours and it is also quite expensive.

According?y, an object of the invention is to
provide a tone colour setting apparatus for use in an
electronic mﬁsical instrument which is capable of

setting a large number of tone colours or tone qualities
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through an extremely simple operation and with a high

reproducibility and which can be manufactured

relatively inexpensively.

According to the present invention, there is

provided a tone colour setting appraratus for an

electronic musical instrument comprising a tone colour

data memory means for storing a plurality of tone

colour data for each of a plurality of tone colour

categories and a tone colour setting means for

designating a tone colour data from each of said

plurality of toune colour categories of said tone colour

data memory means and for combining said designated

tone colour data, wherein the combined tone colour

is set by said tone colour setting means for forming

the musical tone to be generated from a tone generating

means.

This invention can be nore fully understood

from the following detailed description when taken

in conjunction with the accompanying drawings, in

which:

Figure 1 is a perspective view showing the

outer apjpearance of an electronic
which the invention is applied as
Figure 2 is a plan view
section of Figuré 1;
Figure 3 is a plan view

section of Figure 1;

musical instrument to
an embodiment thereof;

showing a mode switch

showing a tone switch

Figure 4 is a block circuit diagram of the

electronic musical instrument of Figure 1;

Figures 5A and 5B are views showing the

general constructions of the ROM and tone colour

data memory of
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Fig. 4;

Fig. 6 1s a block circuit diagram of an LSI chip of
Fig. 4;

Fig. 7 is a time chart for explaining the operation
of the LSI chip of Fig. 6; and

Figs. 8 to 10 are views for explaining the opera-
tion of sequence for setting tone colors, corresponding
change of display and tone colors set on a keyboard.

There will now be described an embodiment of the
invention with reference to the accompanying drawings.
Fig. 1 shows the outer appearance of an electronic musi-
cal instrument according to an embodiment of the inven-
tion. In Fig. 1, a case 1 of the electronic musical
inétrument comprises, theréon,‘a keyboérd 2 having
sixty-one performance keys, a switch section 3 having
various switches, a display section 4 comprised of a
light emitting diode or liquid crystal device for
displaying a numeric value, notation, letter, etc. of
three figures or places, and a sound generation section
5. Further, within the case 1, there are electronic
circuit parts, such as an LSI (Large-Scale Integration)
chip, constituting various circuits shown in Figs. 4 and
6, as well as a speaker, etc. The keyboard 2 has keys
corresponding to five octaves and can be functionally
divided, through the actuation of a split switch 3A-3 as
later described, into two parts from a boundary mark 1A

provided on the surface of the case 1. One of the two
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parts = is a lower keyboard corresponding to two lower
octaves, and the other of the two parts is an upper
keyboard corresponding to three upper octaves. This
arrangement makes it possible to conduct, by the use of
the lower and upper keyboards, a simultaneous perfor-
mance based on different tone colors from the two split
keyboards.

The switch section 3 is comprised of a mode switch
section 3A and a tone switch section 3B. The mode
switch section 3A comprises, as shown in Fig. 2, a
tuning switch 3A-1, a tone set switch 3A-2, a split.
switch 3A-3, a rotary switch 3A-4 and a lower volume

3A-5. The switches 3A-1 to 3A-3 are each a binary

switch which, for each actuation, causes an inversion of

the operation from the "on" state to the "“"off" state or
vice versa. The tuning switch 3A-1 is a tuning mode
setting switch which, at the time of its "on" operation,
permits a tuning operation by actuating the rotary
switch 3A-4., Further, when, at the time of the "off"
operation of the tuning switch 3A-1, the rotary switch
3A-4 is subjected to rotating operation, an arpeggio
tempo is set. When they are both in "off" state, the
tone set switch 3A-2 and the split switch 3A-3 permit
the same tone color to be set with respect to each key
of the keyboard 2 through actuation of the tone switch
section 3B. Furthef, when the tone set switch 3A-2 isA

turned off and the split switch 3A-3 is kept "on", it is
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possible to set a tone colour with respect to the
upper keyboard through the actuation of the tone
switch section 3B. Further, when both of the tone
set switch 3A-2 and the split switch 3A-3 are kept

in their "on" states, respectively, it is possible to
set a tone colour with respect to the lower keyboard
through the actuation of the tone switch section 3B.

The lower volume 3A-5 is a switch provided
to adjust the tone volume of the arpeggio performance
as well as the tone volume with respect to each key of
the lower keyboard. For each of switches 3A-1 to 3A-3,
display units 3A-6 to 3A-8 comprised of LEDs (Light
Emitting Diodes) are provided so as to be lit at the
time when the corresponding switch is turned on.

The constructions of the tone switch section
3B and display section 4 now are explained in detail
in connection wifh Figure 3. In the Figure, a ten-key
unit 3B-1, as shown, is comprised of ten keys [ to
[@. When each of the ten keys is independently
actuated, it is possible, as shown, to set ten kinds
of preset tone colours such as those of pipe organ,
brilliant organ, flute, etc. with respect to each key
of the keyboard 2. A feet switch 3B-2, an envelope
switch 3B-3 and a modulation switch 3B-4 are switches
for designating three tone-colour categories each
containing tone colours belonging to a category,
respectively. That is, the tone colour designation
for the first category is made by the use of a harmonic
composing ratio, and ten kinds of tone colours are
prepared on the top stage of a tone colour data
display section 3B-6. For instance, the tone colour
which can be set by actuation of the feet switch
3B-2 and the [l key of the ten-key unit 3B-1 is a
tone colour having a harmonic composing ratio of

16'-8'-5 1/3'-4'_2' (16-feet, 8-feet, 5 1/3-feet,



10

20

b-feet and 2-feet). In this way, it is possible to
set tone colours having the illustrated harmonic

composing ratios by actuations of the keys [@ to [

and the feet switch 3B-2. The tone colour designation

for the second tone colour category is made by the

use of ten kinds of envelope data, which are prepared,

as shown, on the middle stage of the tone colour

data display section 3B-6. And each content of
envelope data corresponds to one of the keys [0 to

0] of the ten-key unit 3B-1. The tone colour
designation for the third tone colour category permit
such ten types of tone colour control or modulation
as illustrated on the bottom stage of the tone colour

data display section 3B-6, the toune colour control .

s

or modulation having the following functions when they

are briefly explained from the left side of the
illustration.
| WAH --- under which "attack" is carried
out two times for a relatively short period of time.
VAIT --- under which "attack" is carried
out two times for a period of time longer than that
for WAH.
ATTACK 5 1/3' ——- under which, at the time

of

»
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ATTACK, a harmonic of 5 1/3-feet is mixed to emphasize
the resultant sound to be produced. |

. ATTACK 4' --- under which, at the time of ATTACK, a
harmonic of 4-feet is mixed and the resultant tone is
emphasizod. ’

| DELAYED ATTACK --- under which ATTACK 1is carried
out three times for a relatively short period of time.

LONG SUSTAIN --- under which the release time suc-
ceeding a key-off operation is extended.

TREBLE --- under which the harmonic composition
selected is added with harmonics of 4-feet and 2-feet.

BASS —— under which the harmonic composition -
selected is added with a l6-feet harmonic.

METALLIC SOUND ——- unde;.&hich harmonics of 2 2/3,‘
1l 3/5, 1-1/3, l, and 4/5 feet are strongly added to the
harmooic composition selected at the time of ATTACK.
And,

MOD FREE (Modulation Free) —-- under which no modu-
lation effect is added, with the result that the tone
color is determined by the tone color data falling under
the preceding two tone color oategories.

The designation of these tone color modulations is
made by a combined actuation of the modulation switch
3B-4 and one of the keys [ to [0 of the ten-key unit
3B-1 corresponding to a desired one of the tone color
modulation data.

A program/preset switch 3B-5 is a switch for



10

15

20

25

30

- 8 -

changing the mode of setting the preset tone cclours
to that of setting programme tone colours or vice
versa. Under the programme lone colour setting mode,
it is possible to preset into a tone colour data
memory (see Figure 4), as will be later described,
combined tone colour data prepared by designating
one tone colour from each tone colour category
through actuating the ten-key unit 3B-1, the feet
switch 3B-2, envelope switch 3B-3 and modulation
switch 3B-4. Further, the tone colour data of the
three tone colour categories are displayed, on the
tone colour data display section 3B-6, in the form
of a matrix of 3 x 10 by means of, for example,
printing.

In the display secction 4, each figure place
is comprised of an 8-shaped light emitting diode
segment array or liquid crystal display segment array
and, for example, a numeric value of three places or
figures can be displayed. Accordingly, when the
apparatus is kept in the tuning mode of operation,
the frequency of, for example, 442 Hz of the tone
pitch Aq is displayed. Further, when the tone
colour setting operation is carried out by combining
the tone colour data prepared from designating one
tone colour from each tone colour category through
the above-mentioned key actuation, the tone colour
data prepared from the first (FEET), second (ENVELOPE),
and third (MODULATION) categories are displayed, by
the numeric values of the keys actuated, at the
third, second and first figure places, respectively.
During the setting operation, the place corresponding
to the category subjected to that setting operation
provides a flashing display of its contents, thereby
informing that category is kept under the setting

operation. Also, when the same tone colour is set with

@
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respect to each key of the keyboard 2, this tone
colour is numerically displayed only at the first
figure place of the display section 4. Further,
when a progfamme tone colour is prepared by a
combination of the tone colour data obtained from
the categories the numeric value "O" is displayed
in the third place of the display section L, a
bar (-) in the second place thereof, and a memory
address which is stored with the programme tone
colour set in the tone colour data memory (see Figure
4) is displayed in the first figure place.

Next, the circuit constructions shown in
Figures 4 and 6 are explained. In Figure 4, the
outputs from the keyboard 2 and switch section 3
are inputted into CFU 11, The-CPU 11 is comprised
of a microprocessor of, for example, one chip, and
is designed to control the entire operation'to be
performed by_the_glectrénic musical instrument. A
modulation control section 11A provided within the
CPU 11 is provided to convert the tone colour
modulation data inputted from the above-mentioned
third (modulation) category into frequency data
and envelope data, thereby to supply a command signal
to LSI chips 14A and 145 (later described) used for

tone generation. Not only the keyboard 2 and switch
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section 3 are connected to the CPU 11, but also an upper
register 12A, lower register 12B, ROM (Read Only Memory)
13, LSI chips 14A and 14B, display control section 15
and tone color data memory 16 are connected through bus
lines.

In the upper register 12a, thgre are set and stored
tone color data made available when the keyboard 2 is
not split, as well as tone color data used for the upper
keyboard when the keyboard 2 has been split. And, in
the lower register 12B, tone color data used for the
lower keyboard when the keyboard 2 has been split is
stored. Thus, the data reading and writing operation of
the upper and lower registers 12A and 12B is controlled
in accordance with ﬁhe'read/érite signais R/W from the
CPU 11.

ROM 13 stores the tone color data pieces shown on
the tone color data display section 3B-6 of Fig. 3 in
such a manner that it maintains a relationship of one-
piece to one-piece correspondence with the tone color
data display section 3B-6. The construction of ROM
13 is roughly shown in Fig. 5a.

The LSI chips 14A and 14B have the same circuit
construction so that each of them may permit a simulta-
neous production of four musical tones through a
4-channel time divisional processing operation. - Their
detailed construction will be described later by .

referring to Fig. 6. Thus, the CPU 11 produces



frequency data corresponding to the octave and note of
the actuated key on the keyboard 2, envelope data and
modulation data, as well as the'control data corre-
sponding to the outputs from the switch section 3, and
applies these data to the LSI chips 14A and 14B. And
the musical tone signals which are produced from the LSI
chips 14A and 14B are applied to corresponding D/A con-
verters 17A and 17B, respectively, and are then supplied
to a mixing circuit 18 to undergo the mixing operation,
and the resultant sound is generated from the sound
generating section 570f Fig. 1 through an amplifier 19
and a loud-speaker 20.

The display control section 15 controls the
displaying operations of the display section 4 ana the
display units 3A-6 to 3A-8.

The tone color data memory 16 is comprised of RAM
(Random Access Memory) and is stored with combined
numeric data . corresponding to the combined tone
color data of a program tone color optionally set
by actuating the above-mentioned ten-key unit 3B-1, feet
switch 3B-2, envelope switch 3B-3, modulation switch
3B-4 and program/preset switch 3B-5. The construction
of the tone color data memory 16 is generally shown in
Fig. 5B. As shown, it is possible to store ten kinds at
maximum of program tone colors into the memory 16. It
is to be noted here that the data reading and writing

operation of the tone color data memory 16 is
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controlled in accordance with the read/write signals R/W
outputted from CPU 1l.

Next, the detailed construction'of the LSI chips
14A and 14B is explained by referring to Fig. 6. Since,
as mentioned above, the LSI chips 14A and 14B are the
same in construction, the construction of the LSI chip
14A will now be explained as being representative of
both.

The LSI chip 14A can perform a 4-channel time
divisional processing operation. That is to say, in
the LSI chip 14A, each channel corresponds to one musi-
cal tone and it is possible to prepare a maximum of four
musical tones. Accofdingly( the shift registers con-
cerned, such as, a fréqﬁency data register, etc. (which
will be described later) each have four shifting stages
corresponding to four channels. Note, however, that, as
later described, an envelope data register has twenty
shifting stages.

The frequency data corresponding to the octave and
note of the actuated key on the keyboard 2 outputted
from the CPU 11 and inputted into the LSI chip 14A through
the bus line, is applied, through a gate circuit 21, to
a frequency data register 22, The frequency data
register 22 consists of four cascade-connected shift
registers each having a memory capacity of twenty bits,
and conducts its shifting operation by being driven by

a clock signal ¢j0 (see Fig. 7). The frequency data

o7
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outputted from the fourth-stage register of the fre-
quency data register 22 is not only applied to an adder
23 but is also applied to the first-stage shift register
of the register unit 22 through a gate circuit 24, that
is fed back to the register unit 22. 1In this case, gate
circuit 21 directly receives a control signal IN from
the CPU 11, while the gate circuit 24 receives the same
through an inverter 25. Thus, both the gate circuits
21, 24 are subjected to control of their opening and
closing operation. The control signal IN is a signal
which, when the key actuated corresponds to one of the

four channels, is outputted from the CPU 1l as a binary

"logic level "1" signal with a timing peculiar to that

channel. .At this time, the corresponding frequency data
is supplied to the first stage of the register 22
through gate 21. Meanwhile, the gate circuit 24 is
closed, and accordingly the feedback data from the
fourth-stage register of the register unit 22 is prohi-
bited from being inputted into the first-stage register
thereof. During a period of time which persists,
thereafter, until actuated key'is turned "off" to make
the channel in operative, the control signal IN is out-
putted as a "0" signal from the CPU 11 with the timing
of that channel. As a consequence, the gate circuit 24
is opened to permit the feedback of the frequency data
corresponding to the actuated key, thus permitting this

frequency data to be held in the frequency data register
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unit 22 circulatingly.

The adder 23 adds- up the frequency data
from the frequency data register unit 22 and a phase
data fed back from a phase data register 26 (the
phase data indicates a phase address), thereby
producing a new phase data and applying the same to
the phase data register 26. The phase data register
26 consists of four cascade-connected shift registers
each having a memory capacity of twenty bits and is
driven by a clock signal ?10 (see Figure 7). The
phase data outputted from the fourth-stage register
of the phase data register uﬁit 26 is applied to a
multiplier 27. This mcans that the adder 23 and
Phase data register unit 26 are the circuits which
accumulate the frequency data to obtain a phase
address af.

The multiplier 27 is supplied with signals
XS0, XS1, XQ, YO, YS2 and YQ outputted from a
harmonic control section 38 under the control of the
CPU 11. The signals XSO, XS1 and XQ are gate control
signals which permit the Phase Eddress af, a data
obtained by multiplying the phase address af by 2,
and a result of the immediately preceding arithmetic
operation to be inputted into an X input terminal
of an adder built in the multiplier 27. On the
other hand, the signals YO, YS2 and YQ are gate
signals which permit the data "0", a data obtained
by multiplying the phase data address af, by 2 and

a result of the immediately preceding

LR
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arithemtic operation to be supplied to a Y input ter-
minal of the adder of the multiplier 27. The output
data of the multiplier 27 is applied to a first input
terminal of an adder 28. The most significant bit of
the output data (twelve-bit data) from the multiplier 27
is a SIGN bit which indicates a notation or sign, and
which is applied to the adder 28 through an exclusive OR
gate 29. Further, envelope data (eleven-bit data)‘
supplied from an exponential function conversion circuit
34 is applied, through exclusive OR gates 30-10 to 30-0
to a second input terminal of the adder 28. -

An envelope value data outputted from an envelope
control section 32 under the control of the CPU 11 is
applied go an adder 31. This envelope value data ié a
data which, at the time of the "on" or "off" operation
of the performance key 2, under the control of CPU 11,
is given on the basis of ADSR (ATTACK, DECAY, SUSTAIN,
and RELEASE) data previously set by external switches,
and which is applied to the adder 31 each time the enve-
lope clock signal is generated within the envelope
control section 32.

The data from an envelope data register unit 33 is
fed back to the adder 31. The -envelope data register
unit 33 consists of twenty cascade-connected shift
registers, each having a memory capacity of seven bits,
and is driven by a clock signal ¢, (see Fig. 7). The

adder 31 adds up the envelope value and the output data
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of the envelope data register unit 33 to prepare a new
envelope data (current value of the envelope data) and
apply the same to the envelope data register 33. The
output data of the envelope data register 33, that is,
envelope data, is also applied to the exponential func-
tion.conversion circuit 34. The exponential function
convension circuit 34 is a circuit for converting the
envelope data into a data indicating a variation like
that of an exponential function, so that the envelope
data inputted thereto may have an ideal envelope wave-
form wherein the ATTACK portion is an upwardly convex
curve; the DECAY portion is a downwardly convex curve;
and the RELEASE portion is a downwardly convex curve.
The expoﬁentiai function conversion circuit 34'méy.uti-
lize a circuit which has already been described in
Japanese Patent Application No. 56-36595 corresponding
to U.S. Patent Application Serial No. 324,466, filed on
November 24, 1981. The envelope data outputted from the
exponential function conversion circuit 34 is applied,
through the exclusive OR gates 30-10 to 30-0, to the
adder 28. '

The other input terminals of each of exclusive OR
gate 29 and exclusive OR gates 30-10 to 30-0 are applied
with a signal s which, in response to each system clock
¢ signal generated, alternately has "1" level and "0O"
level as shown in Fig. 7. The signal s is also applied

to a carry input terminal cin of the adder 28.

-
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Accordingly, when the signal s has a "O"
level, the adder 28 adds up the input data to its
first input terminal and the inpﬁt data to its
second input terminal to apply the resultant data
to a sinewave HOM 35 as an address data. On the
other hand, when the signal s has a "1" level, the
adder 28 adds up the data from the multiplier 27
of which only the level of the SIGN bit data signal
is inverted, and data obtained by expressing the
envelope data from the exponential function conversion
circuit 34 in the form of the complement of 2, to apply
the resultant data to the sinewave UM section 35.
Thus, the sinewave signal read from the adder 28 when
the signal s is at ihe "1" level is the same in
frequency and in the amount of phase shift, but
opposite in the shifting direction, and reverse in
the sign of plus or minus as, the sinewave signal
read from the adder 28 when the signal s has a "O"
level.

The sinewave ROM section 35 is stored with
the amplitude values of the sinewave signal in
such a manner as to divide into a 2" number of
sampling points (where‘g is a positive integer, for
example, n = 12 in this case). And the amplitude
value data read from the sinewave itOM section 35
is applied to an accumulator 36, and each time the
system clock ¢1 is inputted it is accumulated therein.
The accumulated value data of the accumulator 36
is latched in a latch circuit 37 each time a clock
signal ¢40 is inputted into the accumulator and latch

circuit (see
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Fig. 7). The resultant data is subsequently applied to
the D/A converter 17A (see Fig. 4). It is to be noted
here tbat the accumulator 36 has its contents cleared

at the times at which the clock signal 40 1is inputted
thereinto. Thus, the accumulated value data latched in
the latch circuit 37 is a value obtained by accumulating
a maximum of forty sinewave signal data.

Next, the tone color data setting operation
in ’ . the preceding embo-
diment of the invention will be explained with reference
to Figs. 8 to 10. Firstly, the operation of inputting
the tone color data into the tone color data memory 16
will be. explained by referring to Fig. 8. When a power
switbh (not shown) on the switch section 3 is turned on,
a display as shown, for example, in Fig. 8(a) is made on
the display section 4.

This indicates that, at a time preceding the power
"on", a tone color data . such as the piano (see
Fig. 3, the numeric value "6" corresppndé to "piano" of
the preset tone color) was set on the keyboard 2. It is
to be noted here that the data "6 of the preset tone
color™ is being stored in both the upper register 12a
and lower register 12B and, under the control of the
display control section 15, is displayed on the display
section 4.

When the program/preset switch 3B-5 is next turned

"on", the display control section 15, as shown in
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Fig. 8(b), causes the display section 4 to display "0"
and "-", respectively, at its third and second order
placés as counted from the right of the figure
thus displaying the tone program mode. When it is
assumed now that a certain program tone color
data is desired to be inputted into, for example, the
seventh address of the tone color data memory 16, the
key [I of the ten-key unit 3B-1 is depressed. Thus,
the numerical data "7" is displayed at the first order
place of the display section 4, as shown in Fig. 8(c).
The feet switch 3B-2 is next turned on for
inputting the tone color data of the first tone color
category. In response to this inputting operation, as
shown in Figqg. 8(&),'for example, "249" is displayed on
the display section 4, in the form of numerical data, by
reading the combined tone color data theretofore
set in the seventh address of the tone color data memory
16. In addition, since the input operation for the tone
color data of the first tone color category has now been
performed by the actuation of the feet switch 3B-2, only
the numerical data "2" at the third order place corre-
sponding to the first tone color category is flashed on
the display in accordance with the controlling operation
of the display control section 15. When it is now
assumed that selection is made of the tone color data
having a harmonic configuration of 8'-4'-2"'

(piccolo) and the key [B] is turned "on" correspondingly,
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the numerical data "8" is flashed on the display in
the third place of the display section, as shown in
Fig. 8(e).

When the envelope switch 3B-3 is next turned on,
thereby designating the second tone color category, the
numerical data "4" of the second‘place is flashed on the
display as shown in Fig. 8(f). When it is now assumed
that the envelope data corresponding to the key [3B] is
selected and the key [3] is turned on correspondingly,
the numerical data "3" is flashed on the display in the
second order place of the display section 4 as shown in
Fig. 8(qg).

The modulation switch 3B-4 is next turned on,
théreby designating the third tone color category. 1In
response to this input operation, the content of the
first order place starts to be flashed as shown in
Fig. 8(h). And, when selecting the tone color data

(WAH) and turning on the key [1] corresponding to
this data (WAH), the numerical data "1" is flashed
on the display in the first order place, as shown in
Fig. 8(i). At this time, the seventh éddress of the
tone color data memory 16 is written with the numerical
combined data "831" indicating the program tone
color set as mentioned above. When, at this time, the
modulation switch 3B-4 is once again actuated to the

"on" state, the seventh address of the tone color data

“memory 16 is displayed on the display section 4 as shown

)

A\

~
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in Fig. 8(j). Thus, the setting operation for setting
the program tone color represented by FEET: "g",

ENV: "3" and MOD: "1" into the seventh address of the
tone color data memory 16 is completed. The above
setting operation was carried out by inputting the feet
data, envelope data and modulation data in the order
mentioned, but the present invention.is not limited to
this input operation but also permits inputting from the
tone color data of any tone color category. In any of
the resultant cases, by actuating any one of the
switches corresponding to the flashing part of the
displéy section, it is possible to complete the
inputting of the program tone color data into the
address in question.' When it is desired to-perform the
input operation for another address, for example, the
second address of the tone color data memory 16, the
same operation as mentioned above may be sufficiently

carried out after the actuation of the key [2] of the

| ten-key unit 3B-1l. Description thereof is accordingly

omitted. Moreover, the same applies to the other memory
addresses.

An explanation will now be given for the tone color
setting operation directed to setting different tone
color data into the upper keyboard and lower keyboard
by splitting of the keyboard 2 into two parts,
with reference to Fig. 9. 1In the figure, the set tone

colors of the keyboard 2 obtained through the inputting
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operations performed are shown at the right side of the
illustration. First, when the power switch is turned
on, the display section 4 av the first order place is
displayed, as shown in Fig. 9(a), Qith, for example, the
numerical data "2" (this data indicates "BRILLIANT
ORGAN" of the preset tone colors) previously stored in
the upper register 12A. At this time, the lower
register 12B is also storing the data "2 of the preset
tone color". Next, the splitting of the keyboard 2 is
designated by turning on the split switch 3A-3. When it
is ﬁow assumed that the piano tone color, for example,
of the preset tone colors be set with respect to the
upper keyboard, the key [6] of the .ten-key unit 3B-1
cbrrésponding té the piapo tone color is turned "on",
whereby the numerical data "6" is displayed in the first
order place of the dipslay section 4 as shown in

Fig. 9(c) and at the same time the data "6 of the preset
tone color"™ is stored into the upper register 12A. When
the tone set switch 3aA-2 is subsequently turned on, the
data currently stored in the lower register 12B, that
is, the data "2 of the preset tone color" representing
the BRILLIANT ORGAN" is read out and this numerical data
"2" is displayed at the first order place of the display
section 4 as shown in Fig. 9(d). When it is now assumed
that the program tone color set in, for example, the'
seventh address of the tone color data memory 16 is set,

in place of the "BRILLIANT ORGAN", into the lower

~
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keyboard, the key is first actuated. Then, the data
"7 of the preset tone color" representing "VIBRAPHONE"
is written into the lower register 12B and at the same
time, as shown in Fig. 9(e), the numerical data "7" is
displayed at the first order place of the display sec-
tion 4. When the program/preset button 3B-5 is sub-
sequently actuated or turned "on", display of the
program tone mode is made in the display section 4, (the
third order place: "0", the second order place: "-", and
the first order place: "7") as shown in Fig. 9(f). Note
here that the numeral "7" of the first order place indi-
cates the address "7" of the tone color data memory 16.
Simultaneous with this display, the data "7 of the
progfam téﬁe color"™ is written into the lowér register
12B. Thus, the program tone color represented by the
numerical data "831" (FEET: 8, ENV: 3, and MOD: 1) is
set into the lower keyboard.

When settiﬁg the program tone color stored in the
seventh address of the tone color data memory 16 into
the lower keyboard, the following setting operation can
be carried out instead of executing,the setting operation
steps of Figs. 9(d) to 9(f). That is, when actuating
the program/preset switch 3B-5 under the operational
state shown in Fig. 9(d) (Fig. 10(a)), the aisplay sec-
tion 4 displays the program tone mode (the third order
place: 0, the second order place: "-" and the first

order place: "2"), as shown in Fig. 10(b). Note here
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that the numerical data "2"
as mentioned before, indicat
2" of the tone colour data
with this display operatibn,

temporarily stores the data

in the first order place,
es the address number

memory 16. Simultaneous
the lower register 12B

"2 of the programme tone

colour'" representing the programme tone colour data

already set in the second ad

dress of the tone colour

data memory 16. Upon subsequent actuation of the

key [A as shown in Figure 10(c) and Figure 9(f),

the numerical data "2" in the first order place of

the display section 4 is cha

nged to "7", thus

indicating that the programme tone colour (for

example, the tone colour composed of FEET "8",

LNV '"3" and MOD "1") stored

in the seventh address

of the tone colour data memory 16, has been set into

the lower register 12B.

WVhen, under the operational state thus

obtained, musical performanc

e is begun by operating

the keyboard 2, the performance keys for the lower

two octaves (lower keyboard)

of the accompaniment based on the use of the programme

permit the performance

tone colour represented by the numerical data code

"831", while the performance keys for the upper three

octaves (upper keyboard) permit the melody performance

using the piano tone colour.

The detailed operations,

in this case, of the LSI chips 14A and 14B, etc. are

disclosed in the United States Patent Application

Serial No. 324,466. Description thereof, is omitted

here in this specification.

3A-3 is actuated thereafter,

When the split key
the splitting of the
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keyboard into the upper and lower keyboards is released.
At this time, the tone color corresponding to the data
"6 of the preset tone color", that is, the piano stored
in the upper register 12a, is set for the whole keyboard
2 in preference to the data stored in the lower register
123. Simultaneously, the numerical data "6" is dis-
played on the display section 4 in accordance with the
contents of the upper register 12A.

In the above-mentioned embodiment, reference was
made to the case where the preset tone color is set into
the upper keyboard and the program tone color into the
lower keyboard. According to the present invention,
however, this input arrangement may be reversed, and it
is aléo, of course, possible to set different'pfeset
tone colors or program tone colors into the upper and
lower keyboards.

Further, the above-mentioned embodiment was
arranged so that it is possible to set a total of
103 = 1,000 tone colors by preparing ten kinds of tone
color data " with respect to each of the three tone
color cétegories and combining'the tone color data
from these categories on an optional basis. But, of
course, the number of these tone color categories, the
number and kinds of the tone colors with respect to each
tone color category, etc. are not limited to the above-
mentioned embodiment but may be selected on an optional

basis. Further, in the above-mentioned embodiment, the
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input operation for the tone colour data of each

tone colour category was carried out by combining

the actuating key for each tone colour category and

the key of the ten-key unit. The invention, however,

is not limited to this arrangement but permits the 5
provision of an input key with respect to each tone

colour data of the tone colour category.

Further, according to the present invention,
it is possible to input the tone colour data by
providing a 3 x 10 number of touch switches. In
this case, as disclosed in US Patent No. 4,121,204,
it is possible to use a transparent touch switch and
also to provide displqy means for displaying the
contents of the tone colour data inputted from
such touch switch, the touch switch being disposed
in an overlapping relationship with the display means
and:-in correspondence to the same.

Further, in the abové;mentioned embodiment,
the tone colour data combined of the three tone
colour categories were displayed by the 8 shaped
segment arrays in three places, but the present

invention is not limited thereto. For example, it

.is possible to provide a lighting display element

with respect to each tone colour data of the tone
colour category. If, in this case, each data is
described on a transparent panel, for instance, and
is illuminated from inside the panel by being
bounded, then it will yield a more effective display
effect,

R

As described above, the present invention
provides a tone colour setting apparatus which is
capable of setting, by combining tone colour data
of tone colour categories, a large number of tone
colours as compared with the prior art apparatus.

This permits very easy perfourmance of the tone colour
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setting opcration, particularly by a beginner, so
as to permit him to perform music coantaining various

tone colours without difficulty.



Cl1. IS

1. A tone colour setting apparatus for an
electronic musical iunstrument comprising a tone

colour data memory means for storing a plurality of

tone colour data for each of a plurality of tone colow

categories anrd a tone colour setting means for

desigsnating a tone colour data froum each of said
pluranlity of tone colour categories of said tone
colonr data memory means and for combining said

designated tone colour data, wherein the combined

tone colour is set by said toue colour setting means

for forming the musical tone to he cenerated from a

tone generating means.

2. A tone colour setting apparatus according
to claim 1, wherein said tone colour setting means
includes a tone colour category designating means

for designating said tone colour categories and a

key input means including actuable key%and a tone colour

dato for each of the plurality of tone cclour
categories is designated by actuations of said tone
colcur category designating moans and the keys of

said Key input means.

3. A tone colour setting apparatus according
to claim 2, comprising numerical data display means

for disnlaying numerals designated by operating the

keys of said key input means for a tone colour data

.for each of the plurality of tone colour categories,

for

aisxplaying said numerals by which tone colour data is

desiznated in said respective categories,

4 A tone colour setting apparatus according

to claim 1, wherein said tone colour setting means

@

-
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comprises touch switches each provided for a
corresponding one of said tone colour data which

correspond to said tone colour categories, respectively.

5. A tone colour setting ajpparatus according  to
claim &4, in which said touch switches each include a
transparent touch switch and which further comprises

a display means for displaying the content of the

tone colour data inputted from the transparent touch
switch, and the transparent touch switch and said
display means are disposed in an overlapping

relationship with each other.

6. A tone colour setting apparatus according to
claim 5, wherein said display means further comprises
an interior illumination means corresponding to said

tone colour data for each of the plurality of tone

-colour categories, for indicating by illumination the

tone colour data of said tone colour categories.

7. A tone colour setting apparatus, substantially
as hereinbefore described with reference to the

accompanying drawings.,
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