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- a plural pitch data generating means for gen- erating at least two pitch
data based on said Background of the Invention
pitch; and - a musical tone generating means for generat- The present
invention relates to an electronic   5  ing at least two musical tone
signals based musical instrument.                                     on
said at least two pitch data respectively. Some conventional electronic
musical instru-        This known electronic musical instrument is ments
generate a musical tone from any sound        generating a beat effect by
producing a musical source in accordance with a temperament scale.     tone
having a certain amount of difference against Generally, when an ensemble
is performed us-  10  the nominal pitch of a note. The musical technique
ing a plurality of types of acoustic musical instru-  of this electronic
musical instrument is relating to ments, the pitches of all the musical
instruments  the producing difference of pitch only in two notes. are
rarely the same. For example, the pitches may   Nothing is disclosed in the
US-A-3 979 989 at all even be based on different scales such as a tem-
with respect to different scales, wherein scale perament scale and an
enharmonic scale.        15   means intervals of a pitch of a plurality of
notes. On the contrary, according to the conventional     The US-A-4 387
617 discloses an electronic electronic musical instruments described above,
musical instrument of a channel assignement type even if a plurality of
sound sources are set to have  wherein depressed keys from among a larger
plu- ifferent tone colors and caused to generate tones  rality of keys are
respectively assigned to a smaller the same time, a performance effect such
as an   20  plurality of tone producing channels for generating ensemble
performance produced by acoustic musi-     wave of musical tones. A
plurality of tone color cal instruments cannot be obtained.
data are assigned to a plurality of channels and are A conventional
keyboard-type electronic musi-   simultaneously applied to wave generators
with re- cal instrument in which a pitch can be adjusted for  spect to one
key output signal, whereby by the the 12 musical notes contained in the
musical  25  operation of one key in the keyboard a plurality of octave is
known (e.g., Japanese Patent Laid-Open   tones are simultaneously mixed and
are produced (Kokai) No. 60-178493). In this electronic musical  by the
wave generators. instrument, an up/down operating element corre-
Final a system of an electronic musical instru- sponding to a given one of
the 12 notes is op-      ment is known (US-A-4 184 400), in which a single
erated to increase/decrease a pitch of the letter  30  instrument keyboard
is connected to a common name in units of 0.1 cent.
data bus, wherein a single player performs on this However, according to
the above conventional    instrument, but two generator units may be con-
electronic musical instrument, a pitch is adjusted  nefted to the same
common data bus. These two for the 12 notes contained in the musical
octave.   tone generator units may produce a same musical Therefore, if a
key range of a keyboard covers a   35  tone, or these two tone generators
may produce plurality of octaves, changes in pitches of keys    mutually
different musical tone in accordance with corresponding to the same note
but being located   the control program designed for the purpose. different
octaves become the same. As a result, demand for enjoying expressive
performance by     Summary of the Invention assigning a given pitch to each
key cannot be   40 satisfied.
It is, therefore, a principal object of the present In addition, since
pitch change is a small value  invention to provide an electronic musical
instru- of 0.1 cent or the like, it takes a long time and a  ment by which
a performer can enjoy more expres- great effort to obtain pitch increase
(or decrease)  sive performance than by a conventional electronic of, e.g.,
halftone (100 cents). In order to reduce   45   musical instrument. For
this reason, a frequency is such time and effort, a pitch may be changed in
shifted for each key, so that a comfortable beating units of large values,
e.g., 10 cents. In this case,  effect can be obtained. however, a pitch
cannot be precisely set.              It is another object of the present
invention to The US-A-3 979 989 discloses an electronic      provide an
electronic musical instrument by which musical instrument with plural pitch
data generating   50   a performance effect similar to an ensemble perfor-
function comprising:                                mance produced by
acoustic instruments can be - a keyboard means having a plurality of keys;
obtained. - a plurality of tone generating means for gen-      It is still
another object of the present invention erating at least two tone signals
in response  to provide an electronic musical instrument in to operation of
a key among said plural keys;   55   which a pitch can be precisely set. -
a pitch designating means for designating a        It is still another
object of the present invention pitch of a musical tone to be produced;
to provide an electronic musical instrument which realizes the above
objects and in which an adjust- 2   



3                 EP 0 269 052 B1                     4 ing mode can be
changed.                            ment of the present invention. In this
electronic It is still another object of the present invention  musical
instrument, setting of the pitches or a tone to provide an electronic
musical instrument which   color, generation of a musical tone, and the
like are realizes the above objects and in which the number  controlled by
a microcomputer. of operating elements for adjustment can be re-   5 duced
to simplify a panel arrangement and a circuit  Circuit Arrangement (Fig. 1)
arrangement. In order to achieve the above objects of the        A bus 10
is connected to a keyboard 12, a present invention, there is provided an
electronic  panel operation section 14, a central processing musical
instrument in accordance with claims 1, 3   10  unit (CPU) 16, a program
memory 18, a data and 5.
working memory 20, a data memory 22, tone gen- erators (TG) 24 and 26, an
external memory unit Brief Description of the Drawings                  30,
and the like. The keyboard 12 has, e.g., 61 keys, and key Fig. 1
15  operation information is detected for every key. is a block diagram of
a circuit arrangement of an    The panel operation section 14 includes a
electronic musical instrument according to an    microtuning operation
section MOP, a tone-color embodiment of the present invention:
parameter editing operating element group TOP, Fig. 2
and other operating elements, and operation in- is a view of an arrangement
of operating ele-  20  formation is detected for every operating element.
ments and a display of a microtuning operation   The microtuning operation
section MOP is used to section MOP;                                     set
the pitches or a tone color and will be de- Figs. 3(A) to 3(E)
scribed later in more detail with reference to Fig. 2. are views of display
examples of a display DP in     The CPU 16 executes a variety of operations
respective modes;                           25  for setting the pitches or
a tone color, generating a Fig. 4
musical tone, and the like in accordance with pro- is a view of an
arrangement of registers in a    grams stored in the program memory 18
consisting data working memory 20:                          of a ROM
(Read-Only Memory). These operations Fig. 5
will be described later with reference to Figs. 6 to is a view of an
arrangement of memory blocks   30  13. in a data memory 22;
The data working memory 20 consists of a Fig. 6
RAM (Random Access Memory) and includes a is a flow chart of a main
routine;               large number of memory blocks used as registers,
Fig. 7                                           flags, and the like when
the respective operations is a flow chart of a subroutine of "voice mode
35  are executed by the CPU 16. The registers and the selection switch
VOICE on";                      like for carrying out the present invention
will be Fig. 8                                           described later
with reference to Fig. 4. is a flow chart of a subroutine of "given voice
The data memory 22 consists of a ROM and mode selection switch V(n) on";
stores frequency control data of all the keys of Fig. 9
40  each scale such as a temperament scale or an is a flow chart of a
subroutine of "microtuning  enharmonic scale and tone-color parameter data
of mode selection switch MC on";                    64 tone colors. An
arrangement of the memory Fig. 10
blocks in the memory 22 will be described later is a flow chart of a
subroutine of "microtuning  with reference to Fig. 5. edit mode selection
switch MCED on";        45       Each of TGs 24 and 26 has a plurality of
tone- Fig. 11                                          generating channels
(sound sources). A musical is a flow chart of a subroutine of "increment
tone signal generated from each tone-generating switch IS on";
channel is supplied to a sound system  28 and Fig. 12
converted into an acoustic sound thereby. A plural- is a flow chart of a
subroutine of "given memory   50  ity of tone-generating channels in each
tone gener- selection switch M(m) on"; and                   ator may be
arranged either time-divisionally or Fig. 13
space-divisionally. For example, when 8 tone-gen- is a flow chart of a
subroutine of "key on".     erating channels are provided in each tone
gener- ator and two tones are generated at the same time Detailed
Description of the Preferred Embodiment    55  for each key, a maximum of
musical tones of 8 keys (i.e., 16 tones) can be simultaneously gen- Fig. 1
shows a circuit arrangement of an elec-  erated. tronic musical instrument
according to an embodi- 3  
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unit 30 is constituted by   scales whose frequency control data are preset
by a RAM, a floppy disk, or the like and is used to   the manufacturer,
respectively. For example, the nitialize or store a variety of musical-tone
control  scale number 1 represents an enharmonic scale; 2, date.
a temperament scale; 3, a Pythagorean scale; and 5   4, a meantone scale.
The scale numbers 5 to 12 Microtuning Operation Section MOP (Fig. 2)
correspond to 8 types of scales which can be arbitrarily set by a user,
respectively. Fig. 2 shows an arrangement of the operating       The
microtuning  on/off  data  represents element and the display of the
microtuning opera-  "microtuning on" if it is 1` and "microtuning off" if
it tion section MOP The operation section MOP in-  10  is 0. In this case,
"microtunung on" means that a cludes a mode selection switch group MSS, a
scale designated by the scale number data is used voice selection switch
group VS, a memory selec-   in an associated tone generator. In addition,
tion switch group MS, a display DP, an increment    "microtuning off" means
that the temperament switch IS, a decrement switch DS, cursor move
scale is used in an associated tone generator. switches CSR and CSL, and
the like.            15      The memory selection switch group MS in- The
mode selection switch group MSS in-         cludes 8 memory selection
switches M5 to M12 cludes a voice mode selection switch VOICE, a
respectively corresponding to the scale numbers 5 microtuning mode
selection switch MC, a micro-      to 12. When the switch STORE is turned
on to ningedit mode selection switch MCED, and a       select the store
mode, a given scale number can store mode selection switch STORE.
20  be selected by turning on one of the switches M5 The voice selection
switch group VS includes    to M12. When a desired scale number is
selected, 10 voice selection switches V1 to V10 respectively  frequency
control data of all the keys are written in corresponding to voice numbers
1 to 10. When the    a scale register corresponding to the selected switch
VOICE is turned on tc select a voice mode,   scale number in the memory 20.
In this case, the a given voice number can be selected by turning   25
written frequency control data of all the keys are on one of the switches
V1 to V10. When a desired    used to actually generate a musical tone or
cor- voice number is selected, a set of voice reference  rected as needed.
data is read out from a voice register correspond-     The display DP
consists of, e.g., a liquid cry- ing to the selected voice number in the
memory     stal display and displays a set amount and the like 20.
Therefore, a musical tone can be generated on   30  in relation to mode
selection. Display contents re- the basis of the readout data, or the
readout data  lated to mode selection will be described later with can be
partially corrected.                         reference to Fig. 3. When the
switch STORE is turned on to select        The increment switch IS is used
to increase a a store mode, a given voice number can be se-       displayed
value or to instruct "microtuning on". lected by turning on one of the
switches V1 to V10 35   The decrement switch DS is used to decrease a When
a desired voice number is selected, a set of   displayed value or to
instruct "microtuning off". voice reference data is written in a voice
register    The cursor move switches CSR and CSL are orresponding to the
selected voice number in the   used to move a cursor on a display screen.
The memory 20. In this case, the written set of voice   switch CSR is used
to move the cursor to the right; reference data is the one which is read
out from   40  and the switch CSL, to the left. the memory and then used to
generate a musical tone or which is partially corrected as described
Display Examples (Figs. 3(A) to 3(E)) above. A set of voice reference data
stored in each        Figs. 3(A) to 3(E) show display examples of the voice
register consists of tone-color number data  45  display DP in the
respective modes. for the TG 24, microtuning on/off data for the TG
Fig. 3(A) shows an example displayed when 24, tone-color number data for
the TG 26, micro-    the switch VOICE is turned on to select the voice
tuning on/off data for the TG 26, and scale number  mode and then a given
voice selection switch V(n) data.
is turned on. In this case, the display DP displays a The tone-color number
data represents a tone-  50  voice number n or a voice number corresponding
color number corresponding to a tone color of. a    thereto and letters "A"
and "B" to the right thereof. specific musical instrument such as a flute,
a violin,  A tone-color number for determining a tone color of or the like.
In this embodiment, the tone-color num-  the TG 24 is displayed below
letter "A", and a ber is one of 1 to 64.
tone-color number for determining a tone color of The scale number data
represents a scale  55  the TG 26 is displayed below letter "B". At this
number corresponding to a specific scale. In this  time, the tone-color
numbers are designated by the embodiment, the scale number is one of 1 to
12.     tone-color number data, for the respective tone Scale numbers 1 to
4 correspond to four types of    generators, included in a group of voice
reference 4 



7                EP 0 269 052 B1                     8 data read out from
the voice registers during voice  (3) Microtuning Off for TG 24 and
Microtuning On selection as described above                      for TG 26
("A" = "OFF" and "B" = "ON") The tone-color number displayed below either
letter "A" or "B" can be arbitrarily changed by         In this case,
contrary to (2), a musical tone can moving the cursor CS to the letter and
turning on   5   be generated in accordance with the temperament the switch
IS or DS. In this embodiment, one of the  scale for the TG 24, and a
musical tone can be tone-color numbers 1 to 64 can be selected.
generated in accordance with a selected scale Fig. 3(B) shows an example
displayed when       number for the TG 26. the switch MC is turned on to
select the micro- tuning mode. Normally, after the desired voice is  10
(4) Microtuning Off for Both TGs 24 and 26 ("A" = selected as shown in Fig.
3(A), the microtuning     "OFF" and "B" = "OFF") mode is selected. In this
case, the display DP displays a scale number and a scale name cor-
In this case, a musical tone can be generated responding to the scale
number. At this time, the  in accordance with the temperament scale for
each scale number is designated by the scale number  15  of the TGs 24 and
26. data included in a group of the voice reference        Therefore, by
arbitrarily selecting the above set data read out from the voice registers
during voice  modes (1) to (4), expressive performance can be selection as
described above.                       realized. To the right of the scale
name, letters "A" and     Fig. 3(C) shows an example displayed when "B" are
displayed. Characters "ON" or "OFF" re-  20  the switch MCED is turned on
to select the micro- presenting on or off of microtuning with respect to
tuning edit rhode and then a pitch correction opera- the TG 24 are
displayed below letter "A", and      tion is performed. The pitch
correction operation is characters "ON" or "OFF" with respect to the TG
performed, after the desired scale number is dis- 26 are similarly
displayed below letter "B". At this  played as shown in Fig. 3(B), to a
scale cor- time, the on or off state of microtuning is des-  25  responding
to the scale number. When only the ignated by the microtuning on/off data
for the re-  switch MCED is turned on before the pitch correc- spective
tone generators included in the group of   tion operation starts, the
display DP displays char- voice reference data read out from the voice
regis-  acters "MICROTUNING EDIT", "COARSE", and ters during voice
selection as described above.     "FINE" and numeral 0. When a key whose
pitch is The displayed scale number and scale name   30  to be changed is
depressed, a pitch of the key is can be arbitrarily changed by moving the
cursor     displayed as, for example, "F3". CS to these positions and
turning on the switch IS     Thereafter, by moving the cursor CS to the or
DS.                                              characters "COARSE" and
turning on the switch IS Furthermore, the characters "ON" or "OFF"       or
DS, a pitch of key can be changed every hal- displayed below either of
letter "A" or "B" can be   35  ftone (i.e., one by one in a key code
value). In this arbitrarily changed by moving the cursor to the     case,
the display DP displays the pitch after it is letter and turning on the
switch IS or DS. That is, in  changed as, for example, "G3". this
embodiment, the following four types of micro-    In addition, by moving
the cursor CS to the tuning on/off can be set.
characters "FINE" and turning on the switch IS or 40   DS, a pitch of the
key can be changed every cent. (1) Microtuning On for Both TGs 24 and 26
("A" =    In this case, the display DP displays a cent value "ON" and "B" =
"ON")                               together with a symbol + or -. When a
pitch can be coarsely or finely In this case, a musical tone can be
generated   changed by the "COARSE" or "FINE" mode as in accordance with a
scale (e.g., an enharmonic  45  described above, pitch setting can be
performed scale) corresponding to a selected scale number    accurately and
rapidly. for each of the TGs 24 and 26.                         Regardless
of the fact as to whether a pitch is changed by the "COARSE" or "FINE"
mode, the (2) Microtuning On for TG 24 and Microtuning Off    display DP
displays an absolute value of the cent for TG 26 ("A" = "ON" and "B" =
"OFF")         50  based on the lowest tone of the keyboard in paren-
theses to the right of a cent value display portion. In this case, a
musical tone can be generated       Fig. 3(D) shows an example displayed
when in accordance with a scale corresponding to a       the switch STORE
is turned on to select the store selected scale number for the TG 24, and a
musi-    mode and then a given memory selection switch cal tone can be
generated in accordance with a   55   M(m) is turned on. In this case, the
display OP temperament scale for the TG 26.                    displays
characters "MICROTUNING", an arrow in the right direction, and characters
"MEMORY(m) STORE" from the left to the right thereof. This 
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that the frequency control data  (6) Scale Number Register MCNO of all the
keys (e.g., data already subjected to pitch correction as shown in Fig.
3(C)) are written in a     A scale number is set in this register during
the scale register corresponding to a scale number m      voice mode or the
microtuning mode. in the memory 20.                               5 Fig.
3(E) shows an example displayed when       (7) Microtuning Edit Mode Flag
MCEDFLG the switch STORE is turned on to select the store mode and then a
given voice selection switch V(n)       1 is set in this flag when the
switch MCED is is turned on. In this case. the display DP displays  turned
on. characters "VOICE", an arrow in the right direction,   10 and
characters "MEMORY(n) STORE" from the left      (8) Microtuning Key
Register MCEDKY to the right thereof. This display represents that the
group of voice reference data (e.g., data whose         A key code
corresponding to a key which is contents are already corrected as shown in
Figs. 3  turned on is set in this flag during the microtuning (A) and 3(B))
is written in a voice register cor-  15  edit mode. responding to a scale
number n in the memory 20. (9) First Edit Register MCCOS Arrangement of
Registers in Memory 20 (Fig. 4) A key code corresponding to a key which is
Fig. 4 shows registers for carrying out the   20   depressed during the
microtunung edit mode is set present invention of the registers in the data
work-  in this register. When the "COARSE" mode is ing memory 20. Memory
contents of the respective     selected, the set key code can be changed
step by registers are as follows.                            step by
turning on the switch IS or DS. (1) Key Code Register KCODE
25  (10) Second Edit Register MCFINE A key code corresponding to a key
subjected          When the "FINE" mode is selected during the to a key
event (key on or key off) is set in this    microtuning edit mode, a pitch
change amount is register.                                            set
in this register by turning on the switch IS or 30 DS. (2) Voice Mode Flag
VCFLG (11) Microtuning Mode Flag MCFLG 1 is set in this flag when the
switch VOICE is turned on.                                               1
is set in this flag when the switch MC is 35  turned on. (3) Voice Number
Register VCNO (12) First and Second Tone-Color Parameter Buffer A voice
number selected by one of the switch-    Registers TCPB1 and TCPB2 V1 to
V10 during the voice mode is set in this register.
40      Tone-color parameter data to be supplied to the TG 24 is stored in
the register TCPB1, and (4) First and Second Tone-Color Number Registers
tone-color parameter data to be supplied to the TG TCNO1 and TCNO2
26 is stored in the register TCPB2. Tone-color number data for the TG 24 is
stored   45  (13) Scale Buffer Register MCBUF in the register TCNO1, and
tone-color number data for the TG 26 is stored in the register TG 26.
Frequency control data of all the keys for a scale corresponding to a scale
number set in the (5) First and Second Microtuning On/Off Registers
register MCNO is stored in this register. MCON1 and MCON2
50 (14) Scale Registers MCMEM(1) to MCMEM(12) Microtuning on/off data for
the TG 24 is stored in the register MCON1, and microtuning on/off data
These registers correspond to 8 types of for the TG 26 is stored in the
register MCON2.       scales which a user can set, and each register can 55
store the frequency control data of all the keys. The frequency control
data read out from the exter- nal mernory unit 30 when a power switch is
turned on may be initialized in these registers. 6   
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Registers VCMEM(1) to VCMEM(10)          Main Routine (Fig. 6) These
registers correspond to the voice num-        In a main routine shown in
Fig. 6, key scan bers 1 to 10 (switches V1 to V10), respectively,
processing is performed in step 40. If a key-on and each register can store
the group of voice   5   event is present, a subroutine of "key on" to be
reference data as described above. The voice ref-   described later with
reference to Fig. 13 is ex- erence data read out from the external memory
ecuted, and if a key-off even is present, a subrou- unit 30 when the power
switch is turned on may be  tine of "key off" (not shown) is executed.
initialized in these registers.                        Then, in step 42,
microtuning operating scan Although a tone-generation assigning register,
10  processing is performed. In this case, if an on- a tone-color parameter
editing register, and the like  event of the switch VOICE is present, a
subroutine are present in addition to the above-mentioned      of Fig. 7 is
executed; if an on-event of a given registers, they are not shown.
voice selection switch V(n) is present, a subroutine of Fig. 8 is executed;
if an on-event of the switch Arrangement of Memory Blocks in Memory 22
(Fig.  15   MC is present, a subroutine of Fig. 9 is executed; if 5)
an on-event of the switch MCED is present, a subroutine of Fig. 10 is
executed; if an on-event of Fig. 5 shows memory blocks for carrying out
the switch IS is present, a subroutine of Fig. 11 is the present invention
of a large number of memory   executed; if an on-event of the switch DS is
blocks in the data memory 22. Memory contents of  20   present, a
subroutine of "DS on" (not shown) is the respective blocks are as follows.
executed; and if an on-event of a given memory selection switch M(m) is
present, a subroutine of (1) Temperament Memory Block FNMEM
Fig. 12 is executed. Then, in step 44, tone-color parameter editing This
block stores frequency data of all the keys   25  operating scan processing
is performed. In this in accordance with a temperament scale. Data of
case, tone-color parameter edit processing is per- this memory block is
used to cause a tone gener-   formed such that when an operating element
asso- ator set in microtuning-off to generate a musical   ciated with the
TG 24 or 26 is to be operated, tone. Note that this block may store the
frequency  contents of the TCPVB1 or TCPB2 are changed in control data not
of all the keys but of 12 letter  30  accordance with an operation, and the
like. names so that frequency control data of a letter       Thereafter, in
step 46, scan processing of other name corresponding to each key is read
out and      operating elements is performed. If an operated converted into
data corresponding to a key pitch.   element is detected, necessary
processing is per- formed in accordance with an operation. Then, the (2)
Scale Memory Blocks MCMEM(1) to MCMEM- . 35  flow returns to step 40, and a
series of operations (4)                                                 as
described above are repeated. The block MCMEM(1) corresponds to an en-
Subroutine of "VOICE On" (Fig. 7) harmonic scale, the block MCMEM(2)
corresponds to a temperament scale, the block MCMEM(3) cor-  40    In the
subroutine of "VOICE on" in Fig. 7, 1 is responds to a Pythagorean scale,
and the block      set in the VCFLG and 0s are set in the other flags
MCMEM(4) corresponds to a meantone scale.           in step 50. Then, the
flow advances to step 52. Each memory block stores frequency control data
In step 52, the display DP displays "VOICE of all the keys in accordance
with a corresponding  MODE". Thereafter, the flow returns to the main one
of the scales. The above-mentioned register  45  routine of Fig. 6. MCBUF
stores the frequency control data of all the keys read out from one of the
memory blocks         Subroutine of "V(n) On" (Fig. 8) MCMEM(1) to MCMEM(4)
and the registers MCMEM(5) to MCMEM(12) corresponding to a               In
the subroutine of "V(n) on" in Fig. 8, the scale number of the register
MCNO.             so   CPU 16 determines in step 60 whether the VCFLG is 1.
If YES (Y) in step 60, the flow advances to (3) Tone-Color Parameter Memory
Block TCP           step 62, and a voice number n corresponding to the
switch tuned on by the VCNO is set. Then, the This block stores tone-color
parameter data of  flow advances to step 64. 64 tone colors. Tone-color
parameter data cor-  55     In step 64, a group of voice reference data is
responding to a tone-color number is read out from  read out from the
VCMEM(n) corresponding to the this memory block.
voice number n. In this case, tone-color number data of the TG 24 is stored
in the TCNO1, tone- 7    
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of the TG 26 is stored in the      displayed, and numeral 0 is displayed.
Thereafter, TCNO2, microtuning on/off data of the TG 24 is      the flow
returns to the main routine of Fig. 6. stored in the MCON1, microtuning
on/off data of TG 26 is stored in the MCON2, and the scale      Subroutine
of "IS On" (Fig. 11) number data is stored in the MCNO. Then. the flow    5
advances to step 66.                                    In the subroutine
of "IS on" in Fig. 11, the CPU In step 66, the display DP displays a voice
16 determines in step 100 which flag is 1. name and tone-color numbers of
the respective           If the [err] is 1, the flow advances to step tone
generators, as shown in Fig. 3(A). Then, the   102. In step 102, the CPU 16
determines whether flow advances to step 68.                       10  the
cursor CS is positioned at letter "A" or "B" in In step 68, tone-color
parameter data corre-     the display state shown in Fig. 3(A). If the
cursor sponding to the tone-color number of the TCNO1 is    CS is
positioned at "A", the flow advances to step read out from the TCP and
supplied to the TG 24      104. through the TCPB1. Similarly, tone-color
parameter      In step 104, a value of the TCNO1` is incre- data
corresponding to the tone-color number of the   15   mented by 1. Then, the
flow advances to step 106, TCNO2 is read out from the TCP and supplied to
and tone-color parameter data corresponding to the the TG 26 through the
TCPB2. As a result, tone       tone-color number of the TCNO1 is read out
from colors are set for both the TGs 24 and 26. Then     the TCP and
supplied to the TG 24 through the flow advances to step 70.
TCPB1. As a result, a tone color of the TG 24 is In step 70, frequency
control data of all the   20  changed to a new one corresponding to the
tone- keys are read out from the MCMEM (register or        color number set
in step 104. Thereafter, the flow memory block) corresponding to the scale
number      advances to step 108. of the MCNO and written in the MCBUF.
Then, the         In step 108, a new tone-color number is dis- flow returns
to the main routine of Fig. 6.          played below "A" as shown in Fig.
3(A) on the If NO (N) in step 60, the flow advances to step   25   basis of
the TCNO1. Then, the flow returns to the 72, and the CPU 16 determines
whether the switch     main routine of Fig. 6. STORE is turned on. If N in
step 72, the flow           If the cursor CS is positioned at "B" in step
returns to the main routine of Fig. 6.               102, the flow advances
to step 110. In step 110, If Y in step 72, the flow advances to step 74. In
operations for the TCNO2, the TCPB2, and the TG step 74, contents of each
of the TCNO1, the   30  26 are performed as in steps 104, 106, and 108. As
TCNO2, the MCON1, the MCON2, and the MCNO            a result, a tone color
of the TG 26 is changed to a are written in a corresponding one of memory
new one, and a new tone-color number is dis- areas of the VCMEM(n). Then,
the flow advances       played below "B" as shown in Fig. 3(A). to step 76.
If the MCFLG is 1 in step 100, the flow ad- In step 76, the display DP
displays the con-   35   vances to step 112. In step 112, the CPU 16 tents
as shown in Fig. 3(E). Thereafter, the flow    determines whether the
cursor CS is positioned at returns to the main routine of Fig. 6.
"SCALE NAME", "A", or "B" in the display state as shown in Fig. 3(B). If
the cursor CS is positioned Subroutine of "MC On" (Fig. 9)
at "SCALE NAME", the flow advances to step 114. 40      In step 114, a
value of the MCNO is incre- In the subroutine of "MC on" in Fig. 9, 1 is
set  mented by 1. Then, the flow advances to step 116, in the MCFLG and 0s
are set in the other flags in   and frequency control data of all the keys
are read step 80. Then, the flow advances to step 82.         out from the
MCMEM (register or memory block) In step 82, the display DP displays a
scale      corresponding to the scale number of the MCNO number, a scale
name, and microtuning ON/OFFs   45  and stored in the MCBUF. Thereafter,
the flow of the respective tone generators as shown n in Fig.  advances to
step 118. 3(B) on the basis of the MCNO, MCON1, and the           In step
118, a new scale number and a scale MCON2. Thereafter, the flow returns to
the main      name are displayed as shown in Fig. 3(B) on the routine of
Fig. 6.                                   basis of the MCNO. Then, the flow
returns to the 50   main routine of Fig. 6. Subroutine of "MCED On" (Fig.
10)                       If the cursor CS is positioned at "A" in step
112, the flow advances to step 120, and 1 is set in In the subroutine of
"MCED on" in Fig. 10, 1 is  the MCON1. Then, the flow advances to step 122.
set in the MCEDFLG and Os are set in the other          In step 122, "ON"
is displayed below "A" as flags in step 90. Then, the flow advances to step
55  shown in Fig. 3(B) on the basis of the MCON1. 92.
Thereafter, the flow returns to the main routine of In step 92, the display
DP displays the con-     Fig. 6. tents as shown in Fig. 3(C). Note that a
pitch is not 8   
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is positioned at "B" in step   TCNO1 and the TCNO2). 112, the flow advances
to step 124. In step 124,       In addition, the subroutine of "switch DS
on" is the operation For the MCON2 is performed as in      not shown since
it can be easily realized by de- steps 120 and 122. As a result, "ON" is
displayed   crementing the values of the TCNO1, the TCNO2, below "B" in
Fig. 3(B). Thereafter, the flow returns   5   the MCNO, the MCCOS, and the
MCFINE by 1 and to the main routine of Fig. 6.                      setting
Os in the MCON1 and the MCON2 of the If the MCEDFLG is 1 in step 100, the
flow       subroutine of Fig. 11. advances to step 126. In step 126, the
CPU 16 determines whether the cursor CS is positioned at   Subroutine of
"M(m) On" (Fig. 12) "COARSE" or "FINE" in the display state as   10 shown
in Fig. 3(C). If the cursor CS is positioned at  In the subroutine of "M(m)
on" in Fig. 12, the "COARSE", the flow advances to step 128, and a     CPU
16 determines in step 150 whether the switch value of the MCGOS is
incremented by .1. This       STORE is turned on. If N in step 150, the
flow incrementation corresponds to a pitch increase of   returns to the
main routine of Fig. 6. halftone.                                      15
If Y in step 150, the flow advances to step 152, Then, in step 130, a new
pitch is displayed at a  and contents (frequency data of all the keys) of
the position of "G3" of Fig. 3(C) on the basis of the   MCBUF are stored in
the MCMEM (register) cor- MCCOS. For example, when "F3" is displayed
responding to the scale number m. Then, the flow before the switch IS is
turned on and the flow      advances to step 154. advances to step 130
after that, [err] is displayed.  20  In step 154, the display DP displays
the con- Thereafter, the flow advances to step 132.          tents as shown
in Fig. 3(D). Then, the flow returns In step 132, new frequency control
data cor-    to the main routine of Fig. 6. responding to the contents of
the MCCOS and the MCFINE is calculated, and the calculated value is
Subroutine of "Key On" (Fig. 13) written in a memory area in the MCBUF
corre-  25 sponding to the MCEDKY. As a result, a new pitch       In the
subroutine of "key on" in Fig. 13, a key is set for a key corresponding to
a key code of the  code corresponding to a key in which key-on is MCEDKY.
Thereafter, the flow advances to step       present is set in step 160.
Then, the flow advances 134.
to step 162. In step 134, an absolute value of cent cor-  30    In step
162, the CPU 16 determines whether responding to the value calculated in
step 132 is  the MCEDFLG is 1. If Y in step 162, the flow obtained and
displayed in parentheses as shown in   advances to step 164. Fig. 3(C).
Then, the flow returns to the main routine  In step 164, the key code of
the KCODE is of Fig. 6.                                         stored in
the MCEDKY and the MCCOS, respec- If the cursor CS is positioned at "FINE"
in step   35  tively. Then, the flow advances to step 166. 126, the flow
advances to step 136, and a value of     In step 166, pitches are displayed
at positions the MCFINE is incremented by 1. This incremen-      "F3" and
"G3" of Fig. 3(C), respectively, on the tation corresponds to a pitch
increase by 1 cent.   basis of the MCEDKY and the MCCOS. In this Then, in
step 140, a new cent value is dis-     case, the two displayed pitches
correspond to the played together with a symbol (+) as shown in Fig.  40
depressed key and equal to each other. Thereafter, 3(C) on the basis of the
MCFINE.                    the flow returns to the main routine of Fig. 6.
Thereafter, steps 132 and 134 are sequentially      After the pitch to be
changed is displayed as executed as described above, and then the flow
described above, a given pitch can be set by returns to the main routine of
Fig. 6. As a result, a  selecting the "COARSE" or "FINE" mode and op- key
pitch corresponding to a key code of the   45  erating the switch IS or DS
as described above MCEDKY is determined in consideration of an IS-     with
reference to Fig. 11. on operation performed when the "FINE" mode is
If N in step 162, the flow advances to step 168, selected, and the absolute
value display of cent    and normal tone-generation assigning processing is
reflects the IS-on operation.                       performed. In this
processing, empty channels of If other flags are set at 1 in step 100,
process-  50  the TG 24 and 26 are searched, and the depressed ing is
performed in step 142, and then the flow     key is assigned to a pair of
empty channels of the returns to the main routine of Fig. 6.
TGs 24 and 26. Thereafter, the flow advances to Note that although not
shown in Fig. 11, after  step 170. the TCNO1, the TCNO2, the MCNO, the
MCCOS,             In step 170, the CPU determines whether the the MCFINE,
and the like reach respective pre-  55   MCON1 is 1. If Y in step 170, the
flow advances to determined maximum  values (e.g., 64 for the        step
172. TCNO1 and the TCNO2), they return to respective        In step 172,
frequency control data correspond- predetermined minimum  values (e.g., 1
for the     ing to the KCODE is read out from the MCBUF and 9  
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with a key-on (KON) signal to the  Modifications assigned channel of the TG
24. Then, the flow advances to step 174.
The present invention is not limited to the In step 174, the CPU 16
determines whether      above embodiment but can be variously modified. the
MCON2 is 1 If Y in step 174, the flow ad-   5   For example, the following
modifications may be vances to step 176.
made. In step 176, the operation for the TG 26 is       (1) In the above
embodiment, the arbitrarily set performed as in step 172, and then the flow
returns   pitch curve is commonly used for two systems to the main routine
of Fig. 6. As a result, musical   of sound sources. However, independent
pitch tone signals having substantially the same pitch are   10    curves
may be set for these system. generated substantially at the same time from
the     (2) In the above embodiment, the scale number TGs 24 and 26,
respectively, and supplied to the      is stored in units of voices.
However, frequency sound system  28. For this reason, two musical
control data of all the keys may be directly tones are simultaneously
generated from the sound     stored. In addition, in the above embodiment,
system  28. In this case, since the two musical  15    the tone-color
number is stored in units of tones generated at the same time are based on
the     voices. However, tone-color parameter data may data of the MCBUF
and therefore can correspond       be directly stored. to a given scale set
by the user.                     (3) Although a special scale such as an
enhar- If N (i.e.. MCNO1 = 0) in step 170, the flow       monic scale
requires frequency control data for advances to step 178.
20      each key (e.g., C or [err]), it is easy to prepare In step 178,
frequency control data correspond-    such data and set a pitch curve for
each key. ing to the KCODE is read out from the FNMEM           (4) In the
above embodiment, the tone-color and supplied together with the KON signal
to the      parameter memory block TCP is constituted by assigned channel
of the TG 24. Then, the flow         the ROM. However, the TCP may be
constituted advances to step 174, and the CPU 16 determines   25  by a RAM
or an external read/write memory so whether the MCON2 = 1. If Y in step
174, the          that a user can arbitrarily set the tone-color processing
of step 176 is executed as described       parameter. above. In this case,
of two musical tones generated   (5) In the microtuning edit mode,
designation at the same time, one according to the TG 24 is       and
display of the pitch change amount need based on the data of the FNMEM and
therefore  30      not be performed in units of cents. can correspond to a
temperament scale, and the        (6)  In  the   above   embodiment,  the
other according to the TG 26 is based on the data     increment/decrement
switches are used as input of the MCBUF and therefore can correspond to a
operating elements. However, a rotary knob or a given scale set by the
user.                          ten-key pad may be used. If N (MCON2 = 0) in
step 174, the flow ad-  35    (7) In the above embodiment, setting of the
vances to step 180, and the operation for the TG      pitch curve and the
like is controlled by a soft- 26 is performed as in step 178. In this case,
if the  ware. However, a special hardware arrangement Now advances to step
180 through step 172, of two     may be used. musical tones generated at
the same time, one         As has been described above, according to the
according to the TG 24 is based on the data of the   40  present invention,
since a given pitch can be set MCBUF and therefore can correspond to a
given      for each key with respect to at least one of a scale set by the
user, and the other according to   plurality of sound sources driven in
accordance the TG 26 is based on the data of the FNMEM and     with a
key-on operation, a musical tone can be therefore can correspond to a
temperament scale.    generated therefrom in accordance with a different If
the flow advances to step 180 through step 178,  45  scale. For this
reason, a unique performance effect each of two musical tones generated at
the same     can be achieved to be similar to an ensemble time according to
the TG 24 or 26 is based on the   performance by acoustic musical
instruments in data of the FNMEM and therefore can correspond      which a
polyphonic effect can be obtained and to a temperament scale.
varies in accordance with a pitch. Note that a subroutine of "key-off" is
not  50     In addition, according to the present invention, shown.
However, this routine may be performed       a given pitch can be set for
each key of a key- such that assigned channels of a key which is
board. Therefore, a user can enjoy expressive per- subjected to key off are
searched for both the TGs  formance by arbitrarily correcting an existing
scale 24 and 26 and then key-off signals are supplied to  such as a
temperament scale or an enharmonic the assigned channels thereof to stop
generation of  55  scale or by creating a desired scale. tones.
Furthermore, since a pitch can be adjusted by either a coarse or fine
adjustment mode, a pitch can be precisely and rapidly assigned to each key.
10 
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key whose pitch is to be          response to a depressed key on the basis
of adjusted is designated by depressing the key of a       the pitch
control data in the memory corre- keyboard. a special operating element for
designat-     sponding to the depressed key characterized ing the key need
not be provided. In addition, if       by an input device (14; MOP; Fig.2)
for storing one or a set of operating elements are commonly    5    pitch
control data in said plural memories (18, used in both the coarse and fine
adjustment             20, 22, 30); modes, the number of necessary
operating ele-           mode designating means (MOP; Fig. 2) for ments can
be reduced, so that a panel arrange-          designating an input mode;
ment and a circuit configuration can be simplified.     writing means (74;
Fig. 8) for writing, when the to     input mode is designated, the pitch
control Claims                                                  data in
response to operation of said input device (14; MOP: Fig. 2) in said memory
(18, 1. An electronic musical instrument with plural         20. 22, 30)
corresponding to a depressed key; pitch data generating function
comprising: a keyboard means (12) having a plurality of  15  4. An
electronic musical instrument according to keys;
claim 3, wherein said input device (14; MOP; a plurality of tone generating
means (24, 26)       Fig. 2) comprises coarse adjustment input op- for
generating at least two tone signals in re-     erating means and fine
adjustment input op- sponse to operation of a key among said plural
erating means. keys:                                       20 a pitch
designating means (14) for designating   5. An electronic musical
instrument with key tone a pitch of a musical tone to be produced;
generating function, comprising: a plural pitch data generating means (16:
20.       a plurality of memory means (18, 20, 22, 30) 22) for generating
at least two pitch data;         corresponding to a plurality of keys of a
key- a musical tone generating means (24. 26) for  25     board (12),
respectively, each of said memo- generating at least two musical tone
signals        ries (18, 20, 22, 30) storing pitch control data
characterized in that                               concerning a
corresponding one of said keys; the at least two pitch data and the at
least two    wherein a pitch of a musical tone generated in musical tone
signals generatable by the plural      accordance with a depressed key of
said key- pitch data generating means (16; 20. 22) and   30   board (12) is
controlled on the basis of pitch the musical tone generating means (24, 26)
control data of said memory means (18, 20, respectively are based on said
pitch and in         22, 30) corresponding to the depressed key accordance
with different scale characteristics     input operating means (MOP; CS;
Fig. 3c) ca- and said at least two pitch data respectively.       pable of
performing a coarse adjustment op- so that said at least two musical tone
signals  35  eration and a fine adjustment operation; char- have said
different scale caracteristics: and       acterized by the pitch control
data are adjustable and stor-     rewriting means (74) for rewriting pitch
control able for each key of the keyboard means (12)        data of one of
said plural memories (18, 20, and for at least two tone signals produced in
22, 30) which corresponds to a desired key in response to operation of one
key.           40      response to operation of said input operating means
(MOP; CS; Fig. 3c), said rewriting 2. An electronic musical instrument
according to        means (74) rewriting the pitch control data in claim 1.
wherein said at least two musical tone     correspondence to the coarse
adjustment op- signals comprise ones having different tone         eration
and in accordance with a relatively colors and same pitches.
45      large pitch change amount and rewriting the pitch control data in
correspondence to the fine 3. An electronic musical instrument comprising:
adjustment mode in accordance with a rela- a keyboard means (12) having a
plurality of         lively small pitch change amount. keys; a musical tone
generating means (24. 26) for  so  6. An electronic musical instrument
according to generating a plurality of musical tones in re-      claim  5.
wherein said rewriting means (74) sponse to operation of a key among said
plural      rewrites the pitch control data of said memory keys:
means (18, 20. 22, 30) corresponding to a characterized in that it further
comprises:         depressed key of said keyboard (12). a plurality of
memories (18, 20, 22. 30) cor-  55 responding to said plural keys;
7. An electronic musical instrument according to pitch control means (MOP)
for controlling a         claim 5, wherein said input operating means pitch
of one of said musical tones generated in     (16: CS: Fig. 3c) comprises
one or a plurality 
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* In this case, if a key whose pitch is to be         response to a
depressed key on the basis of adjusted is designated by depressing the key
of a      the pitch control data in the memory corre- keyboard, a special
operating element for designat-    sponding to the depressed key
characterized ing the key need not be provided. In addition, if     by an
input device (14; MOP; Fig.2) for storing one or a set of operating
elements are commonly    5   pitch control data in said plural memories
(18, used in both the coarse and fine adjustment            20, 22, 30);
modes, the number of necessary operating ele-          mode designating
means (MOP; Fig. 2) for ments can be reduced, so that a panel arrange-
designating an input mode; ment and a circuit configuration can be
simplified    writing means (74; Fig. 8) for writing, when the 10     input
mode is designated, the pitch control Claims
data in response to operation of said input device (14; MOP; Fig. 2) in
said memory (18, 1. An electronic musical instrument with plural        20,
22, 30) corresponding to a depressed key; pitch data generating function
comprising: a keyboard means (12) having a plurality of  15  4. An
electronic musical instrument according to keys;
claim 3, wherein said input device (14; MOP; a plurality of tone generating
means (24, 26)       Fig. 2) comprises coarse adjustment input op- for
generating at least two tone signals in re-     erating means and fine
adjustment input op- sponse to operation of a key among said plural
erating means. keys;                                       20 a pitch
designating means (14) for designating  5. An electronic musical instrument
with key tone a pitch of a musical tone to be produced;
generating function, comprising: a plural pitch data generating means (16;
20,       a plurality of memory means (18, 20, 22, 30) 22) for generating
at least two pitch data;         corresponding to a plurality of keys of a
key- a musical tone generating means (24, 26) for  25    board (12),
respectively, each of said memo- generating at least two musical tone
signals        ries (18, 20, 22, 30) storing pitch control data
characterized in that                               concerning a
corresponding one of said keys; the at least two pitch data and the at
least two    wherein a pitch of a musical tone generated in musical tone
signals generatable by the plural      accordance with a depressed key of
said key- pitch data generating means (16; 20, 22) and   30   board (12) is
controlled on the basis of pitch the musical tone generating means (24, 26)
control data of said memory means (18, 20, respectively are based on said
pitch and in         22, 30) corresponding to the depressed key accordance
with different scale characteristics     input operating means (MOP; CS;
Fig. 3c) ca- and said at least two pitch data respectively,      pable of
performing a coarse adjustment op- so that said at least two musical tone
signals  35  eration and a fine adjustment operation; char- have said
different scale caracteristics; and       acterized by the pitch control
data are adjustable and stor-    rewriting means (74) for rewriting pitch
control able for each key of the keyboard means (12)        data of one of
said plural memories (18, 20, and for at least two tone signals produced in
22, 30) which corresponds to a desired key in response to operation of one
key.          40       response to operation of said input operating means
(MOP; CS; Fig. 3c), said rewriting 2. An electronic musical instrument
according to       means (74) rewriting the pitch control data in claim 1,
wherein said at least two musical tone     correspondence to the coarse
adjustment op- signals comprise ones having different tone         eration
and in accordance with a relatively colors and same pitches.
45       large pitch change amount and rewriting the pitch control data in
correspondence to the fine 3. An electronic musical instrument comprising:
adjustment mode in accordance with a rela- a keyboard means (12) having a
plurality of         tively small pitch change amount. keys; a musical tone
generating means (24, 26) for  50  6. An electronic musical instrument
according to generating a plurality of musical tones in re-      claim  5,
wherein said rewriting means (74) sponse to operation of a key among said
plural      rewrites the pitch control data of said memory keys;
means (18, 20, 22, 30) corresponding to a characterized in that it further
comprises:         depressed key of said keyboard (12). a plurality of
memories (18, 20, 22, 30) cor-  55 responding to said plural keys;
7. An electronic musical instrument according to pitch control means (MOP)
for controlling a         claim 5, wherein said input operating means pitch
of one of said musical tones generated in     (16; CS; Fig. 3c) comprises
one or a plurality 
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M  S   * of operating elements (CS; IS or DS; Fig. 2         (18, 20, 22,
30) entsprechend der Vielzahl von and Fig. 3c) commonly used for the coarse
Tasten.   eine   Tonh6hensteuereinrichtung and fine adjustment operations
and selecting        (MOP) zum Steuern der Tonh6he eines der means (Fig.
3b) for selecting whether said op-       ansprechend auf eine
Tastenbetatigung er- erating elements (CS; IS or DS; Fig. 2 and Fig.   5
zeugten Musiktone auf der Basis der Tonh6- 3c) are used for the coarse or
fine adjustment      hensteuerdaten in dem  der betatigten Taste operation.
entsprechenden Speicher, die gekennzeichnet ist durch Patentanspruche
eine Eingabeeinrichtung (14; MOP; Fig. 2) 10      zum Abspeichern von
Tonh6hensteuerdaten in 1. Elektronisches Musikinstrument mit Mehrfach-
der Vieizahl von Speichern (18, 20, 22, 30),
Tonhdhendaten-Generatorfunktion sowie mit               eine
Moclen-Bezeichnungseinrichtung elner Tastatureinrichtung (12) mit einer
(MOP; Fig. 2) zum Bezeichnen eines Eingabe- Vielzahl von Tasten,
modus, einer Vioizahil von Tonerzeugungseinrich-   15      eine
Schreibeinrichtung (74; Fig. 8) zum tungen (24, 26) zum Erzeugen von
mindestens         Einschreiben der Tonhohensteuerdaten in den zwei
Tonsignalen ansprechend auf das Betiti-        einer betatigten Taste
entsprechenden Spei- gen einer aus der Vieizahl von Tasten.
cher (18, 20. 22, 30) ansprechend auf die einer Tonh6hen-Vorgabeeinrichtung
(14)          Bet'tigung der Eingabevorrichtung (14; MOP; zur Vorgabe der
Tonh6he eines zu erzeugen-   20     Fig.2), wenn der Eingabemodus
vorgegeben den Musiktones;                                     ist; einer
Einrichtung (16; 20, 22) zum Erzeu- gen von Mehrfach-Tonhohendaten, die
minde-       4. Elektronisches Musikinstrument nach Anspruch stens zwei
Tonh6hendaten erzeugt, und               3, dadurch gekennzeichnet, daB die
Eingabe- einer Musikton-Eizeugungseinrichtung (24,  25    einrichtung (14;
MOP; Fig. 2) eine Grobeinstell- 26) zum Erzeugen von rnindesens zwei Musik-
Eingabebetatigungseinrichtung    und   eine tonsignalen,
Feineinstell-Eingabebetgtigungseinrichtung auf- dadurch gekonnzeichnet, daB
weist. die mindestens zwei Tonh6hendaten und die mindestens zwei
Musiktonsignale. die von   30  5. Elektronisches Musikinstrument mit einer
Ta- der  Mehifachtonh6lhenidaten-ErzeLugungsein-
stentonerzeugungsfunktion sowie einer Vielzahl richtung (16; 20, 22) bzw.
der Musiktonerzeu-       von Speichereinrichtungen (18, 20, 22, 30) je-
gungseinrichtung (24,26) erzeugbar sind, auf        weils entsprechend
einer Vielzahl von Tasten der Tonhl6he basieren und unterschiecdlichen
einer Tastatur (12), wobei die Speicher (18, 20, Tonleitercharakteristiken
bzw. den mindestens   3s  22, 30) jeweils Tonhohensteuerdaten betref- zwei
Tonhohendaten entsprechen, so dal die          fend eine entsprechende der
Tasten aufneh- mindestens zwei Musiltonsignale unterschiecl-       men,
wobei die Tonhohe eines entsprechend liche Tonleitercharakteristiken
aufweisen, und      einer gecdrUckten Taste der Tastatur (12) er- daS
zeugten Musiktons aufgrund der Tonh6hen- die Tonholhensteuerdaten fOr jede
Taste  40      steuerdaten des cler gedrUckten Taste entspre- der
Tastatureinrichtung(12) und fUr mindestens      chenden Speichers (18, 20,
22, 30) erzeugt zwei ansprechencl auf das Betfitigen einer Ta-      wird,
und einer Eingabobetdtigungseinrichtung ste erzeugte Tonsignale einstell-
und speicher-     (MOP; CS; Fig. 3c), die zur Durchf~hrung elner bar sind.
Grobeinstellung und einer Feineinstellung in 45      der Lage ist, 2.
Elektronisches Musikinstrument nach Anspruch            gekennzeichnet
durch 1, dadurch gekennzeichnet, daB die minde-               oine
Umschreibeinrichtung (74) zum Urn- stens zwei Musiktonsignale solche rnit
unter-       schreiben der Tonhohensteuerdaten eines ei- schiedlichen
Tonfarben und der gleichen Ton-        ner gewUnschten Taste entsprechenden
der h6he sind.                                  50      Vielzahl von
Speichern (18, 20, 22, 30) anspre- chend auf das Betatigen der
Eingabebetati- 3  Elektronisches Musikinstrument mit ainer Ta-
gungseinrichtung (MOP; CS; Fig.3c), wobei die statureinrichtung (12) mit
einer Vielzahl von       Umschreibeinrichtung (74) die Tonhohensteu-
Tasten, einer Musiktonerzeugungseinrichtung         erdaten entsprechend
der Grobeinstellung und (24, 26) zum Erzeugen einer Vielzahl von Mu-  55
der verhaltnismalig groBen Tonh6henande- sikt6nen ansprechend aul das
Betitigen einer        rung sowie entsprechend dem Feineinstellmo- aus der
Vielzahl von Tasten, gekennzeichnet         dus und einer verhiltnismEl3ig
geringen Ton- weiterhin clurch eine Vielzahl von Speichern
h6hendnderung umschreibt. 
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M   S   * 6. Elektronisches Musikinstrument nach Anspruch    2. Instrument
de musique 6lectronique selon la 5, dadurch gekennzeichnet, daB die Urn-
revendication 1, dans loquel lesdits deux si- - -~  schreibeinrichtung (74)
die Tonhohensteuerda-       gnaux de tonalit6 musicale au moins compren-
ten der einer gedruckten Taste der Tastatur         nent des signaux ayant
diff6rentes couleurs de (12) entsprechenden Speichereinrichtung (18,   5
tonalit6 et les mmrnes hauteurs. 20, 22, 30) umschreibt. 3. Instrument de
musique 6lectronique compre- 7. Elektronisches Musikinstrument nach
Anspruch        nant: 5, dadurch gekennzeichnet, daB die Eingabe-
un moyen de clavier (12) comportant une betatigungseinrichtung (16; CS;
Fig. 3c) eines   10  pluralit6 de touches; oder eine Vielzahl von
Betftigungselementen            un moyen generateur de tonalite musicale
(CS; IS oder DS; Fig. 2 und Fig. 3c), die          (24, 26) pour former une
pluralite de tonalitds herkommlicherweise fur Grob- und Feinein-
musicales en reponse a I'action d'une parmi stelIvorgAnge eingesetzt
werden, sowie eine        ladite pluralit4 de touches; Wahleinrichtung
(Fig. 3b) aufweist, um auszu-   15  caracteris6 en ce qu'il comprend en
outre: wihlen, ob die Bettitigungselemente (CS; IS            Line
pluralite de m6moires (18, 20, 22, 30) oder DS; Fig. 2 und Fig. 3c) zur
Grob- oder         correspondant a ladite pluralite de touches;
Feineinstellung benutzt werden.                        des moyens de
commande de hauteur (MOP) pour commander une hauteur de l'une
Revendications                                 20      desdites tonalit~s
musicales form~es en repon- se a l'action exerc~e sur une touche d'aprbs 1.
Instrument de musique 6lectronique avec une         les donn6es de commande
de hauteur se trou- fonction cle gqn6ration de donnees de hauteurs
vant dans la memoire qui correspond a la de son multiples comprenant:
touche appuyee, comprenant un dispositif un moyen de clavier (12)
comportant une   25    d'entree (14; MOP ; figure 2) pour stocker les
pluralit6 de touches;                               donn6es de commande de
hauteur dans ladite une pluralite de moyens gen6rateurs de
pluralit6 de memoires (18, 20, 22, 30); tonalite (24,26) qui forment au
moins deux             des moyens de definition d'un mode signaux de
tonalit6 en r6ponse a I'action d'une    (MOP; figure 2) pour d~signer un
mode d'en- parmi ladite pluralite de touches;         30       tr6e; un
moyen de designation de la hauteur               des moyens d'dcriture (74
; figure 8) pour (14) pour designer la hauteur d'une tonalit6
6crire, lorsque le mode d'entr6e est design6, musicale a produire;
les donn6es de commande de hauteur en r6- un moyen gen6rateur de donn6es de
hau-          ponse au fonctionnement dudit dispositif d'en- teurs
multiples (16 ; 20, 22) pour former au   35   tr6e (14; MOP ; figure 2)
dans ladite m6moire moins deux donn6es de hauteur;                     (18,
20, 22, 30) qui correspond a une touche un moyen gen6rateur de tonalit6
musicale        appuy6e. (24, 26) pour former au moins deux signaux de
tonalit6 musicale, caract6ris4 en ce que:       4. Instrument de musique
6lectronique selon la les deux donn6es de hauteurs au moins et  40
revendication 3, dans lequel ledit dispositif les deux signaux de tonalit6
musicale au            d'entr6e (14; MOP ; figure 2) comprend un moins, qui
peuvent 8tre form6s par le rnoyen        moyen d'action a reglage grossier
de lVentr~e g~nerateur de donn6es de hauteurs multiples         et un moyen
d'action a r6glage fin de l'entree. (16; 20, 22) et le moyen g6nerateur de
tonalit6 musicale (24, 26) sont respectivement bas6s   45  5. Instrument de
musique 6lectronique avec fonc- sur ladite hauteur et solon differentes
caract6-    tion de g6n6ration d'une tonalit6 de touches, ristiques
d'6chelle et sur lesdites deux don-       comprenant: nees de hauteurs
respectivernent, afin que les-        une pluralit6 de moyens de m6moire
(18, dits deux signaux de tonalit6 musicale au           20, 22, 30)
correspondant A une pluralit6 de moins aient des caract6ristiques d'echelle
dif-  50  touches d'un clavier (12), respectivement, cha- f6rentes ; et
cune des dites memoires (18, 20, 22, 30) stoc- les donn6es de commande de
hauteur              kant des donn6es de commande de hauteur sont reglables
et peuvent etre stock6es pour        concernant une correspondante parmi
lesdites chacune des touches du moyen de clavier (12)        touches; et
pour au moins deux signaux de tonalit6  55       dans. lequel une hauteur
d'une tonalite musica- produits en r6ponse a l'action d'une touche.
le form6e, lorsqu'une touche dudit clavier (12) est appuy6e, est commandee
d'aprbs les don- 
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22, 30) qui correspond A la touche appuy6e; un moyen d'action d'entree
(MOP; CS figure 3c) capable d'exercer une action de reglage grossier et
Line action de r6glage fin;  5 caract6ris6 par des moyens de r6-6criture
(74) pour r6- ecrire des donn6es de commande de hauteur de luno parmi
ladite pluralit6 de mdmoires (18, 20, 22, 30) qui correspond a une touche
10 d6sir6e en reponse au fonctionnement dudit moyen d'action d'entree (MOP
; CS ; figure 3c), ledit moyen de r4-6criture (74) r6-ecrivant les donn6es
de commando de hauteur en cor- respondance avec I'action de r6glage
grossier   15 et avec une amplitude de variation de hauteur relativement
grande, et r6-ecrivant les donnees de commando de haiuteur on
correspondance avec le mode de r6glage fin en fonction d'un changement
relativement faible de la hauteur.    20 6. Instrument de musique
lectronique selon la revendication 5. dans lequel ledit moyen de re-
4criture (74) re-6crit los donn6es de comman- de de pas dudit moyen de
memoire (18,20, 22,  25 30) correspondant a une touche appuy6e dudit
clavier (1 2). 7. Instrument de musique electronique selon la revendication
5, dans lequel ledit moyen d'ac-   30 tion d'entr6e (16 ; CS; figure 3c)
comprend tin ou plusieurs 4l6ments d'action (CS ; IS ou. DS; figure 2 et
figure 3c) commun6ment utilis6s pour les actions de r6glage grossier et fin
et des moyens de s6lection (figure 3b) pour s6-   35 lectionner si lesdits
6l6ments d'action (CS ; IS ou DS ; figure 2 et figure 3c) sont utilis6s
pour I'action de r6glage grossier ou l'action de re- glage fin. 40 45 50 55
14    


