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Fig. 1Aschematically shows an outline of this in- vention. The musical
information supply means is This invention relates to an electronic musical
in-  designated by reference numeral 100, the assign- strument having
switches for selecting a tone control  ment means by 101, the mode
selection means by function such as a tone color.                5   102
and the tone signal forming means by 103 re- In an electronic musical
instrument  generally  spectively. separate tone color selection switches
are provided   Fig. 1B schematically shows an outline of the in- with
respect to respective selectable tone colors as  vention as viewed from a
different aspect. A selection described for example in GB-A-2 019 632.
Similarly,  switch section 1 comprises switches 1a - In each of separate
selection switches are provided for various  10   which can select its
proper tone control function. The tone effects and other functions. The
number of tone  "tone control function" herein means all functions ca-
colors, effects and other tone control functions se-  pable of controlling
a tone such as various tone colors lectable in the electronic musical
instrument there-  and tone effects. In other words, the "tone control fore
is limited to the numberof selection switches pro-  function" means musical
information which determi- vided on an operation panel. If it is desired to
increase  15  nes the characteristics of a tone. the number of the tone
color functions, the number of  The selection switch section 1 therefore
may the selection switches must be Increased accordingly  comprise various
tone color selection switches, effect with resulting increase In the cost
and difficulties in  selection switches and other selection switches and
securing space for disposing switches and in ensuring  tone control or
setting switches or may comprise only a sufficient operability, when, for
example, the tone   20   a part of such switches. color is to be changed
during the performance of the  In a predetermined one or more switches 1i-
1n keyboard, there is likelihood that the player cannot  inswitches 1a- 1n,
a selectable tone control function find a desired tone color selection
switch readily or, If  is changed in accordance with a first mode or second
he can find it readily, he erroneously operates a  mode selected by mode
selection means 2. Inthefirst wrong switch by mistake, If there are too
many   25  mode, It is possible to select a tone control function switches.
proper to each switch. If this is schematically shown, Besides, in an
electronic musical Instrument   when the first mode is selected by a mdoe
selection there are provided one or more tone groups consist-  switch 2a,
an output of the predetermined switches 1i ing of plural tone colors,
effects or other tone control  - 1n is coupled to means 3 for generating
and control- functions which tone groups are grouped in accor-  30  ling a
tone for selecting one of tone control functions dance with some common
factor such as the kind of  which are affixed to the switches 1i - 1n. The
other keyboard or the tone generation system and various  switches 1a - 1h
are always connected to the means tone control functions such as tone
colors and effects  3 for selecting their respective predetermined proper
can be independently selected tone group by tone   tone control functions.
In the second mode, It is pos- group. Accordingly, separate selection means
must  35  sible to select a tone control function assigned to the be
provided for respective tone groups even for the  switches 1i - 1n by
function assignment means 4. same function (e.g. the same tone color) so
that the  The function assignment means 4 is provided for same problem as
described above arises as a result  selectively, assigning one of tone
control functions in of increase in the number of selection switches.
correspondence to the predetermined switches 1i - It is an object of the
invention to provide an elec-  40  1n. This function assignment means 4 may
comprise tronic musical instrument having tone generation sys-  selection
means for selecting a tone control function tems each being capable of
independently selecting  to be assigned to the switches 1i - 1n and memory
tone control functions such as tone colors and effects  means forstoring
information representing the select- with a reduced numberof selection
means as a whole  ed tone control function In correspondence to the by
sharing selection means selecting tone control  45  switches 1i - 1n. This
selection means may include functions among the respective systems.
exclusive switches or may be constituted commonly It is still another
object of the invention to provide,  by the switches in the selection
switch section 1. for the purpose of preventing monotonousness which    If
a state in which the second mode has been se- tends to occur as a result of
the common tone control  lected is schematically shown, gating means 2c is
being applied to the respective systems by sharing   so  opened by the mode
selection switch 2a and an out- the selection means among the respective
systems   put of the predetermined switches 1i - 1n is coupled as described
above, an electronic musical instrument  to the means 3 for generating and
controlling a tone which is capable of varying contents of control for the
via the function assignment means 4 and the gating respective systems even
when the same tone control  means 2c. Thus, a tone control function
assigned to function has been selected by these systems.  55  the function
assignment means 4 in correspondence An electronic musical instrument
achieving the  to the switches 1i - 1n can be selected by the partic- above
object of the invention comprises the features  ular one of the switches 1i
- 1n. of claim 1.                                           Themeans
3forgenerating and controlling a tone 2    
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to the output of the switches 1i  in the other systems with respect to the
same musical - 1n, a tone which is controlled in accordance with a
information selected by said selection means. tone control function
determined according to the     An outline of the electronic musical
instrument of mode selected by the mode selection means 2 (i.e.,  this
invention will be described with reference to Fig. either the proper tone
control function or the selec-   5   2. Tone forming means TF1 - TFn are
provided in cor- tively assigned tone control function). The means 3
respondence to plural tone generation systems TG1 can of course generate,
responsive to outputs of the  - TGn. A tone signal corresponding to a key
de- other switches I a - I h, tones which are controlled in  pressed in a
keyboard section KBS is formed in one accordance with tone control
functions which are   or more of the tone forming means TF1 - TFn of the
proper to the respective switches.           10  systems TG1 - TGn
corresponding to a key range or In Fig. 1, in a case where the first mode
has been  keyboard to which the depressed key belongs. The selected, all of
the switches I a - In in the selection  tone generation systems TG1 - TGn
correspond to switch section 1 act upon the means 3 forgenerating  plural
tone groups for which tone control functions and controlling a tone as
switches for selecting the  such as tone colors and effects can be
independently tone control functions properto them. In a case where  15
selected. Selection means SLC can select a predeter- the second mode has
been selected, the tone control  mined tone control function such as tone
color, i.e., functions corresponding to the predetermined       musical
information which determines the character- switches 1i - In in the
selection switch section 1 can  istics of a tone and is utilized commonly
for the re- be freely changed in accordance with the assignment  spective
systems TG1 - TGn. Although the systems bythe function control means4.
Accordingly, notwith-  20  TG1 - TGn can select various tone control
functions standing that there are relatively many selectable
independentlyfrom one another, theselection means tone control functions
(corresponding in number to  SLC for performing this selection is provided
not sep- functions assignable in the function assignment    arately but
commonly through the respective sys- means 4), the selection operation can
be made by us-  tems. For supplying data corresponding to the tone ing a
relatively small number of switches 1i - 1 n so that  25  control function
selected by the selection means SLC operability during the keyboard
performance is im-  separately to the respective systems, supply means
proved. Further, by changing the mode, these       PV1 - PVn are provided.
The selection of a tone con- switches 1i - 1n are converted immediately to
trol function by the selection means SLC is made in- switches for selecting
tone control functions properto  dependently for each of the systems.
Depending them like the switches 1 a - 1 h and, accordingly, If the   30
upon which system the selection corresponds to, sup- player wishes to
immediately select a switch corre-  ply of the data Is made through one of
the supply sponding to a desired tone control function from   means PV1 -
PVn corresponding to the system. The among a relatively large number of
switches which  tone forming means TF1 - TFn for the respective sys-
correspond one-to-one to a relatively large number of  tems form the tone
signals in a state in which they are tone control functions, he can readily
make such se-  35  controlled in accordance with data supplied from the
lection. Moreover, the construction which enables  corresponding supply
means PVI - PVn. If, for exam- such flexible switching in the selection
operation can  ple, the selected tone control function is a certain be
realized with the minimum number of switches by  tone color, a tone signal
imparted with this tone color using commonly the predetermined switches 1i
- 1n  is formed. in the case of selecting the proper tone control func-  40
A tone is preferably formed in at least one of the tion and the case of
selecting the tone control funo-  tone forming means (i.e., at least one of
TF1 - TFn) tion which can be changed by the assignment opera-  of the
respective systems in a differently controlled tion.
state from a tone controlled in the tone forming An electronic musical
instrument achieving the  means of the othersystems (i.e., the restofTFI -
TFn) other object of the invention is characterized in that it  45  with
respectto the same tone control function select- has a plurality of tone
generation systems and com-  ed by the selection means SLC. If,
accordingly, the prises selection means for selecting musical informa-
same tone color, for example, has been selected by tion which determines
the characteristics of a tone  the selection means SLC for plural systems,
the tone and being used commonly by said respective sys-    forming means
corresponding to these systems do tems, supply means for supplying to said
respective   50  not form tone signals of the entirely same tone color
systems data corresponding to musical information  but respectively form
tone signals which differ in selected independently for said respective
systems  some respect from one another despite their nominal by said
selection means, and tone forming means for  same tone color. said
respective systems forforming tones controlling  In Fig. 2, the selection
means SLC need not be in accordance with the data supplied by said supply
55   provided separately for the respective systems but it means, a tone
being formed in at least one of said  will suffice if it is provided for
one system only. Ac- tone generation systems of said respective systems
cordingly, the number of the selection means can be in a differently
controlled state from a tone controlled  reduced in respect of the entire
electronic musical in- 3    



5                  EP 0 437 289 B1                  6 strument. Further, by
differring tone control states  tone color selected in the multi-menu
switch sec- system by system even if the same tone control funo-  tion in
Fig. 5; tion has been selected for these systems, monoto-     Fig. 16 is a
plan view showing another example nousness in the tone control which could
occur when  of tone color selection means which can replace the selection
means has been used commonly by the   5  the multi-menu switch section;
respective systems can be prevented whereby tone      Fig. 17 is a plan
view showing a modified exam- control suited to the respective systems can
be ach-  ple of the tone color selection means in Fig. 16; ieved.
and An embodiment of the present invention will now   Fig. 18 is a plan
view showing still another exam- be described with reference to the
accompanying   10  ple of the tone color selection means which can
drawings.                                            replace the multi-menu
switch section. In the accompanying drawings, Figs. 1A and 1B are block
diagrams showing an  [Description of Hardware construction] outline of the
present Invention; Fig. 2 is a block diagram showing anotheroutline   15
Fig. 3 shows a hardware construction of an em- of the invention;
bodiment of the electronic musical instrument ac- Fig. 3 Is a diagram
showing an electrical hard-  cording to the present invention. A key switch
circuit ware construction of an embodiment of an elec-  10 is a circuit In
which key switches corresponding to tronic musical instrument according to
the inven-  keys In a keyboard are arranged. The keyboard con- tion;
20  sists, for example, of an upper keyboard, a lower key- Fig. 4 is a plan
view showing an example of dis-  board and a pedal keyboard. In the
following descrip- position of switches in a tone color selection  tion,
the upper keyboard, lower keyboard and pedal switch section in Fig. 3;
keyboard are respectively abbreviated in some cases Fig.5 is a plan
viewshowinganexampleofamul-        as UK, LK and PK A panel section 11
includes ti-menu switch section in Fig. 3;         25  switches for
selecting various tone control functions, Fig. 6 is a diagram showing
examples of display  other switches, setters, operating knobs and indica-
of two voice menu positions selectively settable  tors. Switches relating
to the present invention are by a rotary switch in the multi-menu switch
sec-  those belonging to a tone color selection switch sec- tion in Fig. 5;
tion 12 and a multi-menu switch section 13. In this Fig. 7 is a block
diagram generally showing flow   30  embodiment, the invention has been
applied to the of data between memories included in a working  tone color
selection switch section 12. In comparison and data memory and a data ROM
in Fig. 3 and   with Fig. 1, the tone color selection switch section 12
their peripheral devices;                      corresponds to the selection
switch section 12. As will Fig. 8 Is a diagram showing an example of regis-
become apparent later, the multi-menu switch section ters included in the
working and data memory in  35  13 is provided for selecting, from among a
plurality of Fig. 3;                                        tone colors, a
tone color to be assigned to a predeter- Fig. 9 is a flow chart showing an
example of a  mined switch in the tone colorselection switch section main
routine of a program executed by a micro-  12. computer section In Fig. 3;
The respective switches or volume setter provid- Fig. 10 is a flow chart
showing an example of a   40  ed in the panel 11 have lighting indication
means such subroutine ONSUB included in the main routine;  as light
emitting diodes (hereinafter referred to as Fig. 11 is a flow chart showing
a routine executed  LED) in correspondence thereto. An LED driver 14 as
interruption during switch-on time in the proc-  supplies a drive signal to
these LEDs or lighting indi- ess of tone color selection switch scanning;
cation means in the panel section 11. Fig. 12 is a flow chart of a routine
executed as in-  45  In this embodiment ON-OFF detection scanning
terruption during detection of change from     and various data processing
operations based there- switch-on to switch-off in the process of tone col-
on are performed by using a microcomputer section or selection switch
scanning;                  15 which includes a central processing unit
(CPU) 16, Fig. 13 is a block diagram showing an example of  a program
memory 17 and a working and data mem- internal construction of a tone
generation section   50  ory 18. A data ROM 19 prestores various data such
in Fig. 3;                                     as parameters necessary for
the tone setting control Fig. 14 is a block diagram showing an example of
and includes a voice parameter memory 20, an orig- Internal construction of
a tone forming circuit in  inal tone memory 21, a tone color code
conversion Fig. 13;                                       memory 22 and a
reference tone color code memory Fig. 15 is a diagram showing schematically
an ex-  55  23. ample of a state in which actual tone colors pro-  Atone
generation section 24 Includes tone gen- duced in respective tone groups
sometimes dif-  eration systems TG1 - TG5 corresponding respec- fer from
one another with respect to the same  tively to tone groups for each of
which a tone colorand 4    



7                  EP 0 437 289 B1                 8 a tone effect can be
selected independently. The re-  The tone group C produces a tone of a key
de- spective sections are connected to the microcomput-  pressed in the
upper keyboard in such a manner that er section 15 via a data bus 26 and
data including data  plural tones can be produced simultaneously. An en- of
a depressed key and data of a selected tone color  velope of a sustained
tone type is employed also as are supplied to the tone generation section
24 by   5   an envelope of the tone. processing performed In the
microcomputer section    The tone group D produces an automatic arpeg- 15.
The tone generation section 24 generates, in re-  gio tone. sponse to these
data, a tone signal in a predeter-    The tone group E produces a tone of a
key de- mined one of thetone generation systems TG1 - TG5.  pressed in the
upper keyboard or lower keyboard it- The tone signal generated by the tone
generation sec-  10  self. tion 24 is supplied to a sound system 25.
The tone group F produces a tone of a key de- pressed in the upper keyboard
or lower keyboard with [Description in detail of the switch section]     an
envelope of a decaying tone type in such a manner that plural tones can be
produced simultaneously. Fig. 4 shows an example of arrangement of the   15
Correspondence between the tone groups A - F respective switches in the
tone color selection switch  and the tone generation systems TG1 - TG5 in
the section 12. These switches are push-button switches  tone generation
section 24 Is such that the tone group and depicted as rectangular push
buttons in the fig-  A corresponds to the system TG1, the tone group B ure.
The small circles depicted above these push but-  to the system TG2, the
tone group C to the system tons designate the LEDs indicating ON-OFF states
of  20  TG3, the tone group D to the system TG4, the tone these switches.
groups E and F to the system TG5. Selections as to Each of the switches of
the tone color selection  which of the tone groups E and F the tone
generation switch section 12 is capable of selecting a tone color  system
TG5 is used for and which of the upper key- proper to the switch
(hereinafter sometimes referred  board and the lower keyboard the tone
generation to as "original tone"). The names of selectable tone   25
system TG5 is used for are made by unillustrated se- colors are described
above some of the push buttons.  lection switches. Forconvenience of
Illustration, the names of tone col-  Fig. 5 is a plan view showing an
example of the ors such as "BRASS" and "TUBA" are described only
multi-menu switch section 13. The multi-menu switch above a part of the
switches In Fig. 4.           section 13 performs a tone color selection
function Switches [err] - [err] In the tone color selection   30  for
selecting, from among plural tone colors, a tone switch section 12 are
distinguished from other    color to be assigned to one of the white
switches [err] switches by a different color. In the figure, these  - [err]
in the tone color selection switch section 12 switches are shaded for
representing the different  and a mode selection function forselecting one
of the color. For example, these switches [err] - [err] are  first and
second modes. tinted in white or gray and these switches are conve-  35
For selecting a tone color, 15 multi-menu tone niently referred to as
"white switches". These white  color selection switches MTSW of a
push-button type switches [err] - [err] correspond to the switches 1i -
are provided. For selecting a mode, a single multi-me- 1n In Fig. 1. In the
first mode, these switches [err] -  nu ON switch MOSW of a push-button type
is provid- [err] correspond to their proper tone colors but in the  ed.
There are also provided LEDs for the respective second mode, they
correspond to any desired tone  40  push-button switches for indicating
ON-OFF states of colors which have been selectively assigned.      these
switches. In the tone color selection switch section 12, tone  A rotary
switch RSW is capable of switching a color selection switches are provided
in correspon-  menu display appearing in a multi-menu window dence to the
plural tone groups. In this embodiment,  MMW by rotating its knob and has a
switch which pro- there are six tone groups for which tone color can be  45
duces an output corresponding to the menu display selected Independently
and these sixtone groups are  set in the menu window MMW. designated by
reference characters A - F. The tone    Fig. 6 shows an example of the menu
indication. color selection switch section 12 is divided into six  In the
menu indication, names of tone colors which switch groups 12A- 12F in
correspondence to the re-  can be selected by the fifteen tone color
selection spective tone groups A - F.                  50  switches MTSW
are indicated In positions corre- Specific examples of the respective tone
groups  sponding to these switches MTSW. For example, in A- F are as
follows: The tone group A produces atone  voice menu position 1, fifteen
types of tone colors of a key depressed in the pedal keyboard itself.
ranging from "string 1" to "original tone" can be select- The tone group B
produces a tone of a key de-  ed by the switches MTSW. In voice menu
position 2, pressed in the lower keyboard in such a manner that  55
fifteen types of tone colors ranging from "brass 1" to plural tones can be
produced simultaneously. An en-  "original tone" can be selected by the
switches velope of a sustained tone type is employed as an en-  MTSW. In
this embodiment, the "original tone" is se- velope of the tone.
lectable in the multi-menu switch section 13 to enable 5    



9                  EP 0 437 289 B1                10 the original tone of
the white switch itself to be as-  menu mode, code signals (hereinafter
called "switch signed. This is however not essential butanothertone  codes
representing switches which are ON in the may be selected.
tone color selection switch groups 12A - 12F corre- By suitably combining
the rotary switch RSW and  sponding to the respective tone groups. In other
the multi-menu tone color selection switches MTSW,   5   words, this memory
stores switch codes correspond- any desired tone color can be selected from
among  ing to tone colors which have presently been selected tone colors
which are much greater in number than  forthe respective tone groups. The
switch codes stor- the number of these switches.                     ed in
this memory 27 are read out as required in the The multi-menu ON switch
MOSW performs the    multi-menu mode and used as data representing same
function, i.e., the function of selecting ON-OFF   io  which switches have
presently been selected in the of the multi-menu mode, regardless of which
of the  respective tone groups. voice menu 1 and voice menu 2 has been
selected.     Like the memory 27, the panel tone group mem- Each time this
switch MOSW is pushed, the ON-OFF  ory 28 has six addresses corresponding
to the tone state of the multi-menu mode is alternately switched.  groups
A- F and writes and stores switch codes rep- When the multi-menu mode is
ON, the LED corre-  15  resenting switches which are ON in the tone
selection sponding to this switch MOSW Is lighted thereby indi-  switch
groups 12A - 12F during the panel mode. The cating the multi-mode ON state.
switch codes stored In this memory 28 are read out In the multi-menu mode,
a desired tone color can  as required in the panel mode and used as data
rep- be selected in the multi-menu switch section 13 and  resenting which
switches in the respective tone this tone color can be assigned to one of
the white  20  groups have presently been selected. switches [err] - [err].
It is also possible In this mode  The white switch memory 29 has ten
addresses to select the tone color assigned to one of the white
corresponding to the respective white switches [err] switches [err] - [err]
by operating this white switch.  - [err] and stores code signals
(hereinafter referred The multi-mode therefore corresponds to the above  to
as "tone color codes") representing tone colors as- described second mode.
25  signed to the respective white switches. Writing of A mode in which the
multi-menu mode is OFF is  data, i.e., assignment of data, to this memory
29 Is ef- hereinaftercalled a panel mode. This panel mode cor-  fected by
designating a write address by pushing a responds to the above described
first mode. That is,  desired one of the white switches [err] - [err] in
the a proper tone to each of the white switches [err] -  multi-menu mode
while performing the operation for [err] (original tone) can be selected by
operating the  30  selecting a desired tone color In the multi-menu white
switch.                                    switch section 13 as described
above, and writing the Regardless of whether the mode is the multi-me-
tone color code of the sected tone color in the des- nu mode or the panel
mode, switches other than the  ignated address (i.e., white switch). white
switches [err] - [err] in the tone colorselection  The standard tone color
code memory 23 stores switch section 12 can always select their proper  35
tone color codes representing standard tone colors to tones. It is also
possible to modify the arrangement  be assigned to the respective white
switches [err] - so that these switches are disabled and the white  [err].
When a power switch has been thrown in, stan- switches [err] - [err] only
are enabled during the mul-  dard tone colors corresponding to the
respective ti-menu mode.                                    white switches
are read out from this memory 23 and 40  initiallysetatthe respective
addresses of the memory [Description about memories and registers and
29. description about the flow of main information       The white switch
memory 29 is read during the centering on the memories]
multi-menu mode in accordance with switch codes of the white switches read
out from the multi-menu tone Fig. 7 is a block diagram showing various mem-
45  group memory 27. When, accordingly, one of the ories capable of both
reading and writing included in  white switches has been depressed in the
multi-menu a working and data memory 18 and memories 20 - 23  mode, a tone
color code stored (assigned) in the cor- consisting of read-only memories
and showing gener-  responding address is read out from the white switch
ally the flow of information between the tone color se-  memory 29. lection
switch section 12 and the multi-menu switch  50  The original tone memory
21 has ten addresses section 13.
corresponding to the respective white switches [err] A multi-menu tone
group memory 27, a panel    - [err] and prestores tone color codes
representing tone group memory 28 and a white switch memory 29  tone colors
proper to the respective white switches are memories capable of reading and
writing included  (original tones). This memory 21 is read during the in
the working and data memory 18.          55  panel mode in accordance with
switch codes of the The multi-menu tone group memory 27 has six   white
switches read out from the panel tone group addresses corresponding to the
above described six  memory 28. tone groups A- F and writes and stores, in
the multi-  The tone color code conversion memory 22 is 6    



11                 EP0437289B1                     12 provided for
converting switch codes to tone color  [Description of the program] codes.
Switch codes of the tone color selection switches other than the white
switches read out from  Referring now to Figs. 9 - 12, an example of the
the multi-menu tone group memory 27 and the panel  program executed by the
microcomputer section 15 tone group memory 29 are applied to the addresses
5   will be described. of the memory 22 and tone colors representing the
Fig. 9 is a flow chart of the main routine. Upon proper tone colors
corresponding to these switches  throwing-in of the power switch, a
standard tone color are read out.                                     code
read out from the standard tone color code The voice parameter memory 20
prestores tone   memory 23 is initially set in the white switch memory
control parameters (hereinafter referred to as "voice  10  29. Then, in
subroutine ONSUB, state of the multi- parameters") necessary for realizing
all selectable  menu ON switch MOSW is scanned and, when it is tone colors
in correspondence to tone color codes of  ON, a mode change processing is
performed. Details such tone colors. The tone color codes read out from
ofthis subroutine ONSUB are shown in Fig. 10. Then, the memories 21, 22 and
29 are applied to the ad-  data representing the set position of the rotary
switch dress input of the voice parameter memory 20 and   15   RSW is
loaded in the rotary switch number register voice parameters corresponding
to the applied tone  ROTNUM. Then, respective switches in the tone color
color codes are read out. The read out voice parame-  selection switch
section 12 are sequentially scanned ters are supplied to the tone
generation section 24.  and, when a turned-on switch has been detected, a
For example, reading operation of the memories 20,  routine of SWEVENT 1 as
shown in Fig.11 is execut- 21, 22, 27, 28 and 29 is made tone group by tone
20  ed by interruption whereas if a switch which has been group on a time
shared basis and the voice parame-  turned from the ON state to the OFF
state has been ters are supplied to the tone generation section 24 In
detected, a routine of SWEVENT 2 as shown in Fig. a state In which they are
divided for the respective  12 is executed by interruption. These routines
SWE- tone groups. The tone generation section 24 distrib-  VENT 1 and
SWEVENT 2 may be executed without utes the supplied voice parameters to the
tone gen-  25  Interruption in the main routine. Then, the key eration
systems TG1 - TG5 corresponding to the tone  switches in the key switch
circuit 10 are sequentially groups and sets the tone colors of tone signals
gen-  scanned for detecting a depressed key or a released erated in these
tone generation systems in accor-  key and the assignment of tones to the
tone genera- dance with the supplied voice parameters.         tion
channels is performed in accordance with results Fig. 8 shows an example of
registers included in  30  of the detection. In accordance with this
assignment the working and data memory 18. MLTON denotes a   processing for
storing the key codes and key-on sig- multi-menu mode register. When
contents stored in  nals in the key data register KDATA is performed and
this registerare a signal "1", Itrepresents that the mul-  data stored In
the keydata register KDATA is supplied ti-menu mode has been selected
whereas when they  to the tone generation section 24 (abbreviated as TG are
a signal "0", it represents that the panel mode has  35  in the flow
chart). No data of all channels is supplied been selected. ROTNUM denotes a
rotary switch     commonly to the respective tone generation systems number
register which stores data representing a set  TG1 - TG5 of the tone
generation section 24 but data position (voice menu position 1 or 2) of the
rotary  is distributed to the systems TG1 - TG5 in correspon- switch RSW In
the multi-menu switch section 13.   dence to the tone groups (i.e.,
keyboards) to which KDATAdenotes a key data registerwhich stores a key  40
the keys assigned to the respective channels belong. codes representing
depressed keys assigned to re-  States of the other switches and setters in
the panel spective tone generation channels and signals includ-  section 11
are sequentially scanned and data corre- ing key-on signals representing
ON-OFF states of  sponding to results of scanning is supplied to the tone
these keys. The tone generation channels herein   generation section 24.
Thereafter, the processing re- mean channels In which each single tone is
generated   45  turns to the subroutine ONSUB in which the above and they
are different from the tone generation sys-  described operation is
repeated. tems TG1 - TG5 corresponding to the tone groups. In  Referring to
Fig. 10, the subroutine ONSUB will the memory 18, there are area for
storing output data  be described. In step 30, whether the multi-menu of
other switches and setters and a working area. It  switch MOSW is ON or not
is examined and, if the re- is also possible to reverse the address and
data in the   50  sult is NO, the processing is Immediately returned. If
data storage format in the memories 20, 21, 22, 27,  the result is YES,
processing proceeds to step 31 In 28 and 29. In the original tone memory 21
and the  which the state of the multi-menu mode register white switch
memory 29, for example, may have ad-  MLTON is reversed. In step 32,
whether the state of dresses corresponding to all selectable tone color
MLTON has been turned to "1" or not is examined. If codes and store data
representing the selected oras-  55  the state Is "1" , the LED
corresponding to the switch signed white switches in correspondence to
these ad-  MOSW is lighted for indicating that the multi-menu dresses.
mode has been selected. If the state is "0", the LED corresponding to the
switch MOSW is extinguished 7    



13                 EP 0 437 289 B1                14 for indicating that
the panel mode has been selected  the mode is the panel mode, processing
proceeds to (step 34). In the case of the multi-menu mode, proc-  step 43
in which the switch code of the particular essing proceeds to step 35 after
step 33. In this step,  switch is stored in an address within the panel
tone switch codes representing the tone color selection  group memory 28
corresponding to the tone group to switches which have been selectively
operated forthe   5   which this switch belongs. respective tone groups are
respectively read out from  In a case where a tone color selection switch
the multi-menu tone group memory 27 and, respon-  otherthan the white
switches has been turned on and sive to these switch codes, tone color
codes are read  the mode is the multi-menu mode, processing pro- out from
the white switch memory 29 or the tone color  ceeds to step 44 in which the
switch code of the par- code conversion memory 22. In the case of the panel
10  ticular switch is stored in an address within the multi- mode,
processing proceeds from step 34 to step 36.  menu tone group memory 27
corresponding to the In this step, switch codes representing the tone color
tone group to which this switch belongs. selection switches which have been
selectively oper-  In step 45,a tone color code is read out from the ated
for the respective tone groups are respectively  tone code conversion
memory 22 in response to the read out from the panel tone group memory 28
and,  is  switch code of the switch which has been turned on. responsive to
these switch codes, the tone color    Instep 46, the LED which has so far
been lighted codes are read out from the original tone memory 21  in the
tone group corresponding to the switch which or the tone color code
conversion memory 22.     has been turned on this time (which corresponds
to In next step 37, voice parameters are read out  the switch which was
previously turned on in this tone from the voice parameter memory 20 in
response to  20  group) is extinguished and an LED corresponding to the
tone colorcodes read out in the preceding step 35  the switch which has
been turned on this time is light- or 36. Avoice parameter read out in
response to asin-  ed. The LED which has once been lighted continues gle
tone color code may contain not only a parameter  to be lighted until it is
extinguished in this step 46. The for forming a tone color but also various
other data  switch code of the switch corresponding to the LED necessary
for forming a tone such as data for setting   25  which has been lighted Is
stored and held In the mem- pitch difference, vibrato data, attack pitch
data, data  ory 27 or 28. Thus, there is brought about a state In for
setting a tone level envelope, effect ON-OFF data  which the tone color
corresponding to the turned-on and data for a modulation effect. In step
38, the voice  switch has been selected. parameters read out in the
preceding step 37 are sup-  In step 47, voice parameter is read out from
the plied to the tone generation section 24. The memory  30  voice
parameter memory 20 in response to the tone reading and parameter supply
processings in steps  color code which was read out from the memory 22 35 -
38 are performed tone group by tone group (e.g.,  (or 21,29) in the
preceding step. In step 48, the voice on a time shared basis). Accordingly,
the voice para-  parameter which was read out in the preceding step meters
supplied to the tone generation section 24 are  is supplied to the tone
generation section 24. In this distributed to the tone generation systems
TG1 - TG5   35  case, the voice parameter is provided in correspon-
corresponding to these tone groups.              dence to the tone group of
the switch which has been Referring now to Figs. 11A and 11B, the routine
turned on this time (i.e., the tone group which was of SWEVENT 1 will be
described. Figs. 11A and 11 B  judged and stored in step 40), the voice
parameter be- are connected to each other through connection   ing supplied
to one of the tone generation systems points 1,2 and 3. As described
previously, this routine  40  TG1 - TG5 corresponding to this tone group.
is executed by interruption when any of the switches in the tone
colorselection switch section 12 has been  (b) In a case where the white
switch has been turned on. First, the switch code of the tone selection
turned on in the panel mode switch which has been turned on is loaded (step
39) and then which tone group (i.e., which of the switch  46  In a case
where one of the white switch has been groups 12A - 12F) this switch
belongs to is judged in  turned on, step 41 is YES and processing proceeds
response to the switch code and stored (step 40).  to step 49. In this
step, whether the contents of the register MLTON are "1" or not is
examined. If the pan- (a) In the case where a switch other than the white
el mode has been selected, MLTON is "0" so that switches has been turned on
50  processing proceeds to step 50. In step 50, the same processing as in
step 43 is performed and the switch In step 41, whether the switch which
has been  code of the white switch which has been turned on turned on is
one of the white switches [err] - [err] or  (one of [err] - [err]) is
stored in an address of the pan- not is examined. If the result is NO,
whether contents  el tone group memory 28 corresponding to this tone of the
register MLTON are "1" or not is examined in  55  group. step 42.
In step 51, a tone color code (representing a tone In a case where a tone
color selection switch  color proper to this white switch) is read out from
the other than the white switches has been turned on and  original tone
memory 21 in response to the switch    15                 EP 0 437 289 B1
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code of the white switch which has been turned on.  thereby is produced.
For this purpose, even if the Then the same processings as in steps 48,47
and 48  name of the tone color selected by the multi-menu are performed.
switch section 13 (i.e., the combination of RSW and Accordingly, if the
tone color selection operation  MTSW) is the same, contents of the tone
color are is performed by a white switch during the panel mode,   5   made
different if the tone group to which the white a tone color proper to the
white switch can be select-  switch to be assigned with the tone color is
different. ed. If, for example, the white switch WB2 in Fig. 4 is  By
differring the tone color code in this manner, con- depressed in the panel
mode, the tone color of tuba"  tents of the voice parameter read out from
the mem- which is the proper tone color indicated there is se-  ory 20
becomes somehow different with a result that lected.
10  the state of the tone color controlled by this voice parameter becomes
different. (c) In a case where a desired tone color is assigned  As will be
apparent from the foregoing descrip- to a white switch
tion, the multi-menu switch section 13 (particularly the combination of the
rotary switch RSW and the In a case where a desired tone color Is assigned
15  tone color selection switch MTSW) performs a func- to a white switch,
the mode is first set to the multi-me-  tion of means for selecting a tone
color to be assigned nu mode in which the multi-menu switch section 13 is
from among plural tone colors, if viewed from the used. Adesired one of the
white switches [err] - [err]  standpointof assignmentof a desired tone
colorto the is depressed and a tone color to be assigned to this  white
switch. As to this function, it is not necessary to white switch is
selected by combination of the rotary  20  provide white switches for a
plurality of tone groups switch RSW In the multi-menu switch section 13 and
but the white switches may be provided for a single the tone color
selection switch MTSW.             tone group only. If, however viewed from
the stand- When the white switch has been depressed in the  point of
selection of tone colors corresponding to re- multi-menu mode, processing
proceeds to step 52   spective tone groups on the assumption thatthere are
through YES in step 41.                      25  plural tone groups, the
multi-menu switch section 13 In step 52, whether any of the multi-menu tone
(particularly the combination of RSW and MTSW) color selection switches
MTSW has been turned on  performs a function of tone color selection means
or not is examined and, if the result is YES, process-  which is common to
all of the tone groups. In this ing proceeds to step 53.
case, the white switches [err]  in the respective In step 53, a tone color
code representing the  so  tone groups perform a function of tone group
desig- tone color to be assigned Is determined in accordance  nation means
for designating which tone group the with the tone group to which the white
switch which  multi-menu switch section 13 which is the common has been
turned on (which was stored in step 40) be-  tone color selection means is
to be used for or which longs, contents of the rotary switch number
register  tone group information corresponding to the tone col- ROTNUM
(which represents which of the positions 1   35  or selected by this
multi-menu switch section 13 is to and 2 in Fig. 6 the voice menu position
presently set  be supplied to. by the rotary switch RSW assumes) and number
data    Reverting to Fig. 11, In step 54, whether or not the representing
which one of the fourteen switches the  same white switch was originally
selected in the cor- multi-menu tone color selection switch MTSW which
responding tone group (i.e., whether the LED corre- has been turned on is.
The determined tone color  40  sponding to the white switch which has been
de- code is loaded in an address in the white switch mem-  pressed this
time has already been lighted and the ory 29 corresponding to the white
switch which has  tone control corresponding to the tone color of this been
turned on. In this manner, a desired one among  white switch is now being
performed in this tone selectable tone colors is selectively assigned by
the  group) is examined. If the result Is YES, processing combination of
the rotary switch RSW and the multi-  45  proceeds to step 55 in which the
LED corresponding menu tone color selection switch MTSW and the as-  to
this white switch is changed from the lighted state signed data (i.e., the
tone color code representing the  to an intermittently lighted state and
this intermittent assigned tone color) is stored in the white switch
lighting is continued for a predetermined length of memory 29.
time and thereafterthe lighted state Is restored. Since In determining the
tone color code In the above   50  the tone color of the tone being sounded
is changed described step 53, the contents of ROTNUM are de-  in this tone
group by assigning a new tone color to the termined taking into
consideration not only the com-  white switch in the tone color selection
state, it is nec- bination of the number of the switch MTSW which has
essary to call attention of the player to such change been turned on but
also the tone group of the white  of the tone color by such indication of
the LED. switch which has been turned on because, by doing  55  If step 54
is NO, processing proceeds to step 56. so, the tone control state is made
different depending  This step Indicates that another tone color selection
upon the tone group though the tone color is nomin-  switch is being
selected in the corresponding tone ally the same and a substantially
different tone color  group. In step 56, lighting of the LED corresponding
9    17                 EP0437289B1                     18 



to the switch which is presently being selected is con-  switch MTSW
corresponding to this indication posi- tinuously lighted and the LED
corresponding to the  tion is lighted (step 60). By this indication, the
tone white switch which has been depressed this time is in-  color which
has been assigned to the presently se- termittently lighted for a
predetermined length of  lected white switch, i.e., the tone colorwhich has
been time. By this intermittent lighting of the LED, change   5   presently
selected by this white switch is indicated in of the tone color assigned to
the white switch is Indi-  the multi-menu switch section 13. Afterstep 60,
steps cated. After step 56, processing returns immediately.  46,47 and 48
described above are executed. In assigning a desired tone color to a
desired white  If the indication representing the tone color as- switch,
therefore, contents stored in the multi-menu  signed to the turned-on white
switch is not appearing tone group memory 27 or the panel tone group mem-
10  In the multi-menu window MMW, step 60 is NO and ory 28 are not changed
by depression of the white  processing proceeds to step 46 without
executing switch but the assignment of the tone color (change  step 60.
None of the LEDs corresponding to respec- of the contents of assignment) is
performed while the  tive indications positions in the multi-menu window
tone color selection state brought about by some  MMW therefore is lighted
whereby it is indicated that other tone color selection switch is
maintained.  15  the Indication of the tone color assigned to the pre-
After step 55, processing proceeds to steps 47  sently selected white
switch is not included in the tone and 48. When the processing has been
performed    color indication presently appearing in the multi-me- through
step 55, the contents of tone color assign-  nu window MMW. ment of the
white switch itself have been changed so  By the processings executed in
steps 46, 47 and that it is necessary to change the voice parameter  20
48, the LED corresponding to the turned-on switch is which is presently
being used for the tone control  lighted and a voice parameter
corresponding to the needs to be immediately changed to one correspond-
tone color assigned to this white switch is supplied to ing to the newly
assigned tone color.             the tone generation section 24. In this
manner, a tone control for realizing a tone color assigned to a selec- (d)
In a case where a tone color assigned to a white   25  tively operated
white switch is performed. As descri- switch is selected
bed previously, since a tone color to be assigned can be changed as
desired, various tone colors can be se- In a case where a tone color which
has been as-  lected by operating a single white switch. signed to a white
switch is selected, the multi-menu  The LED corresponding to a
predetermined pos- mode is selected and a desired one of the white  30
ition in the multi-menu tone color selection switch switches  [err] is
depressed.                 MTSW (i.e., a predetermined position in the
multi-me- When the white switch has been depressed in the  nu window MMW)
which was lighted in step 60 is not multi-menu mode, processing proceeds to
step 52 as  extinguished by the routine shown in Fig. 11. Forlight-
described previously in which whether any of the mul-  ing this LED only
while the white switch is being de- ti-menu tone color selection switches
MTSW has  35  pressed and turn off immediately upon turning off of been
turned on or not is examined. If no switch has  the white switch, the
routine of SWEVENT 2 shown in been turned on, it means that a tone color
has been  Fig. 12 is executed. selected by the white switch and processing
proceeds   The routine shown in Fig. 12 is executed by inter- to step 57.
This step 57 is the same processing as the  ruption when anyone of the
switches in the tone color above described step 44 and the switch code
repre-  40  selection switch section 12 has been changed form senting the
turned-on white switch is stored in an ad-  the ON state to the OFF state.
dress in the multi-menu tone group memory 27 cor-     In step 61, the
switch code of the turned-off responding to the tone group.
switch is loaded. In step 62, whether the turned-off In nextstep 58, a tone
color code is read outfrom  switch is a white switch or not is examined in
accor- the white switch memory 29 In response to the switch   45  dance
with this switch code. If the result is NO, proc- code of the turned-on
white switch. This white switch  essing returns immediately. If the result
is YES, proc- memory 29 stores, as described previously, the tone  essing
proceeds to step 63 in which whetherthe con- color code loaded in step 53.
tents of the register MLTON are "1" or not is exam- Instep59,whetherornotan
indicationrepresent-  ined. If the result is NO, processing returns imme-
ing the tone color which has been assigned to the  50  diately. If the
result is YES, processing proceeds to white switch which has been turned on
this time ex-  step64 inwhich atonecode Is read outfromthewhite ists in the
voice menu position appearing in the menu  switch memory 29 in response to
this switch code. In window MMW of the multi-menu switch section 13.   next
step 65, in the same manner as in step 59 in Fig. This can be judged on the
basis of the tone color code  11, whether or not an indication representing
the tone of the white switch and the contents of the register  55  color
assigned to the white switch which has been ROTNUM. If the indication
representing the tone color  turned on this time exists in voice menu
positions ap- assigned to the white switch appears in the multi-me-
pearing in the multi-menu window MMW is judged. If nu window MMW, the LED
of tone color selection    the result is YES, processing proceeds to step
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which the LED of the multi-menu tone color selection  source system, a
waveshape reading system and a switch MTSW corresponding to this indication
posi-  tone forming system employing a frequency modula- tion is
extinguished. This LED was lighted in step 60  tion operation. in Fig. 11.
The voice parameter includes various control 5   parameters such as a tone
color setting parameter, a [Description about tone generation in the
systems  pitch difference parameter, an attack pitch/vibrato TG1 - TG5]
parameter, a tone level envelope parameter and a channel number switching
parameter. A pitch differ- Fig. 13 schematically shows an internal
construc-  ence control signal generation circuit 71 generates a tion of
the tone generation section 24. The tone gen-  10  pitch difference control
signal in response to the pitch eration systems TG1 - TG5 corresponding to
the tone  difference parameter and supplies this signal to the groups A - F
consist of respectively corresponding  tone signal generation circuit 70
for controlling pitch tone forming circuits 67-1 through 67-5. Data such as
difference from a normal pitch in a tone signal gener- the key codes,
key-on signals and voice parameters  ated in this circuit 70. An attack
pitch vibrato signal supplied from the microcomputer section 15 via the
15  generation circuit 72 generates, responsive to the at- data bus 26 are
applied to one of the tone generation  tack pitch/vibrato parameter, a
pitch modulation sig- systems TG1 - TG5, i.e., one of the tone forming cir-
nal for controlling the attack pitch or a pitch modula- cuits 67-1 through
67-5, corresponding to a particular  tion signal for performing a normal
vibrato and sup- tone group. The tone forming circuits 67-1 through  plies
this signal tothe tone signal generation circuit70 67-5 store applied data
(channel by channel in case  20  for modulating the pitch of a tone signal
generated in plural tones can be 4 sounded simultaneously) and,  this
circuit 70. As a signal representing an initiation responsive to this data,
form a tone signal of a tone  timing of the attack pitch control, the
key-on signal Is pitch corresponding to the depressed key and set and
applied to the circuit 72. An envelope generation cir- control the tone
color, tone level and pitch of this tone  cuit 73 generates, responsive to
the key-on signal, an signal in accordance with the voice parameter. In a
25  envelopesignal which is ofashape determined by the tone forming circuit
corresponding to a tone group for  tone level envelope parameter and
supplies this sig- which plural tones can be sounded simultaneously,  nal
to the tone signal generation circuit 70. The tone the above described
forming and control of atone sig-  level envelope parameter includes level
data and time nal is possible with respect to plural tone generation  data
of respective envelope portions such as attack, channels. In a tone forming
circuit corresponding to a   30  decay, sustain and release and, if
required, data for tone group for which a single tone only can be sound-
amplitude modulation. ed, it is also desirable to adopt such construction
as  The channel number switching parameter is a to enable tone signals to
be produced in plural tone  parameter representing the number of channels
In generation channels so that tone signals of the same  which a tone
signal of the same note is generated. tone pitch (the same note) can be
generated simulta-  35  This parameter is used for an ensemble effect. An
or- neously with slightly different pitches from each other  der is
normally issued so that a tone signal of the for realizing an ensemble
effect. The tone signals  same note is generated In a single channel but,
in the generated In the tone forming circuits 67-1 through  case where the
ensemble effect is to be imparted, an 67-5 in the respective systems TG1 -
TG5 are mixed  order Is Issued so that it is generated in two or more In a
mixing circuit 68 and thereafterare supplied to the  40  channels. sound
system 25.                                     As described above, a voice
parameter corre- The tone forming circuits 67-1 through 67-5 cor-  sponding
toone tone colorcontains plural parameters responding to the respective
systems TG1 - TG5 may  for setting and controlling various tone elements.
If be constructed of separate hardware circuits or, alter-  there is one
parameter in one voice parameter which natively, a common hardware circuit
may be shared   45  is different from a corresponding one in anothervoice
commonly on a time shared basis by the respective  parameter, tone colors
realized by the respective systems TG1 - TG5.
voice parameters become different from each other. Fig. 14 shows an example
of an internal con-  Even if, for example, there are two tones generated
struction of one of the tone forming circuits 67-1  in different tone
groups and contents of tone color through 67-5. Data concerning the
particular tone  50  setting parameters corresponding to these two tones
group supplied through the data bus 26 is loaded in a  are entirely the
same and constant tone spectra-real- buffer memory 69. Atonesignal
generation circuit 70  ized thereby are the same, tone colors realized will
is a circuit which generates a tone signal of a tone  become different from
each other between these pitch corresponding to the key code and imparts
this  tones if contents of any other parameter are different tone signal
with a tone color, tone level envelope and  55  from each other. tone
effects. For constructing this circuit 70, any de-  In the present
embodiment, in a case where a sired tone generation or tone forming system
can be  tone color is selected by using the multi-menu switch selected from
systems including an analog tone   section 13 which functions as tone color
selection    21                 EP 0 437 289 B1               22 means
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case where a tone color assigned to one of the white  the same note name Is
generated in two channels in switches  [err] is selected by operating the
the tone group E for producing the ensemble effect white switch, tone
colors realized in the respective  whereas a tone of the same note name is
generated tone groups are subtly or suitably different between   5   in one
channel only in the othertone groups. In obtain- the tone groups even if
the tone color selected by the  Ing the ensemble effect, the pitch of the
tone of the multi-menu switch section 13 is one and the same. As  same note
name generated in one channels may be has already been described with
reference to step 53  slightly changed from the other. Further, on account
in Fig. 11, in a case where the tone color selected by  of difference In
the tone level envelope parameter, the multi-menu switch section 13 is
assigned to one  10  the shapes of envelope signals in the respective tone
of the white switches, the tone color code thereof is  groups become
different as illustrated. By reason of determined not by the switch
selected in the multi-me-  the differences in the control states of some
tone ele- nu switch section 13 (i.e., combination of RSW and  ments, the
total tone color of the tone becomes dif- MTSW) only but depending also on
its corresponding  ferent between the respective tone groups despite tone
group. Accordingly, in a case where tone colors  15  that the nominal tone
color of the tone is one and the have been selected with respect to
different tone  same. groups by the same switch (combination of RSW and
Parameters which are caused to differ between MTSW) in the multi-menu
switch section 13, contents  the tone groups are not limited to the above
described of tone codes will differ between the tone groups  ones but may
be other parameters. For example, the even if the same name of tone color
has been select-  20  tone color setting parameter may be caused to differ
ed. As described previously, if the tone color code Is  slightly so as to
slightly differ a normal tone spectrum different, contents of a voice
parameterread outfrom  (i.e., the shape of the tone waveshape) orthe manner
the voice parameter memory 20 in response to the  of timewise change in
this tone spectrum may be tone color code also are different. The tone
forming  caused to differ. It is not necessary to cause the tone circuits
67-1 through 67-5 in the tone generation sys-  25  color actually produced
to differfrom one another be- tems TG1 - TG5 corresponding to the
respective tone  tween all of the tone groups with respect of a single
groups form tones, with respect to the same tone col-  nominal tone color,
but it will suffice if a tone color in orselected by the multi-menu switch
section 13, in ac-  at least one tone group (tone generation system) Is
cordance with different voice parameters so that they  caused to differ
from a tone color in other tone groups form tones with tone colors which
are different be-  30  (tone generation systems). tween the tone forming
circuits 67-1 through 67-5. Fig. 15 shows an example of difference in tone
[Description of modified embodiments] colors realized actually in the
respective tone groups with respect to the same tone color selected in the
In the above described embodiment, the multi- multi-menu switch section 13.
In this example, the  35  menu tone group memory 27 is provided separately
name of the tone colorwhich has been selected in the  from the panel tone
group memory28 (see Fig. 7) and multi-menu switch section 13 is "string 1"
and tone  the contents of the memory 27 are rewritten by the colors
actually realized are different between the  operation of the tone color
selection switch in the mul- tone group B or C and the tone group E and the
tone  ti-menu mode where the contents of the memory 28 group F. The
vertical axis shows parameters in a voice  40  are rewritten by the
operation of the tone color seleo- parameter whose contents are different
from corre-  tion switch in the panel mode. When the mode has sponding
parameters in other tone groups and     been switched, therefore, the
switch code represent- sketches ordescriptions appearing in crossings of
the  ing a tone color which was selected in accordance parameters of the
vertical axis and the tone groups  with the respective tone groups in the
preceding schematically show the tone controlstates realized in  45  mode
is held in the memory 27 or 28 and, when the accordance with these
parameters. Briefly explained,  mode has subsequently been returned to this
mode, in the tone group E, a pitch modulation for performing  the previous
tone color selection state can be repro- the delay vibrato control after
the attack pitch control  duced in accordance with the data stored in the
mem- is imparted due to difference in the contents of the at-  ory 27 or
28. In a case where such reproduction func- tack pitch/vibrato parameter.
In the tone group B orC,  50  tion is not required, the tone group memories
27 and a normal vibrato modulation is Imparted and in the  28 may be
commonized. The commonized tone group tone group F, no pitch modulation is
imparted. Fur-  memory has only to have six addresses correspond- ther, on
account of difference in the pitch difference  ing to the respective tone
groups and store a switch parameter, a reference pitch in the pitch
modulation  code of a switch which has been turned on in the tone becomes 3
cents higher than a normal pitch of the  55  color selection switch section
12 in an address corre- tone In the tone group E, 1.5 cent higher in the
tone  sponding to its corresponding tone group, regardless group B or C and
there occurs no pitch difference in  of the multi-menu mode or the panel
mode. In this the tone group F. Further, on account of difference in  case,
processings in steps 42 and 44 are omitted in 12    23                 EP 0
437 289 B1                 24 the program of Fig. 11 and the panel tone
group mem-  bed combination of the multi-menu switch or display 



ory 28 or the multi-menu tone group memory 27     and the tempo setter or
cursol switch as the means which are objects of the processings In steps
43, 50  for selecting a tone color to be assigned to the white and 57 are
replaced by a common tone group mem-   switch. There are provided rhythm
selection switches ory. In steps 35 and 36 in Fig. 10, the panel tone group
5   78 in correspondence to rhythm names. Above the memory 28 or the
multi-menu tone group memory 27  rhythm selection switches 78 are provided
indications for reading the switch code is replaced by a common  80
representing rhythm names corresponding to the tone group memory.
respective switches 78 and LEDs 79 corresponding to As regards assignment
of a desired tone color  the respective indications 80. Below the
respective (the tone control function In the broader sense) to the   10
switches 78 are provided indications 81 representing white switches, it is
not essential to have plural tone  names of tone colors to be assigned to
the white groups but this invention Is applicable to an electronic
switches which can be selected by the respective musical instrument having
only one tone group. The  switches 78. In this case, the rhythm selection
numberof the keyboards is not limited to three stages  switches 78 perform
two functions, i.e., their proper but it may be one stage. The number of
the white  15  rhythmselectionfunction and afunctionforselecting switches
may be one for each tone group or may be  a tone color to be assigned to
the white switch. When one for the entire tone groups. In short, it will
suffice  the rhythm selection switches 78 perform the rhythm if the
numberof the white switches N is 1 [err] N [err] M with  selection function
(hereinafter called "selection respect to the total number of tone colors M
which is  mode"), an LED 82 affixed with an indication AUTO available for
selection.                     20   RHYTHM" Is lighted. In this state, by
depressing a de- The selection switch orselection means to which  sired
switch 78, one of the LEDs 79 corresponding to this invention is applicable
is not limited to one for the  the depressed switch 78 is lighted and an
auto rhythm tone color selection but this invention is applicable to
corresponding to a rhythm name indicated by the selection switches or
selection means for selecting  lighting of the LED 82 is selected. When, on
the other other tone control functions such as effects, tone lev-  25
hand, the rhythm selection switches 78 perform the el and other control
amounts.                     tone color selection function (hereinafter
called Means for selecting a tone color to be assigned  "voice menu mode"),
an LED 83 affixed with an indi- to the white switch is not limited to the
multi-menu  cation "VOICE MENU" Is lighted. In this state, by de- switch as
shown in the above described embodiment  pressing a desired switch 78, one
of the LEDs 79 cor- but any other switch may be employed. For example,  30
responding to the depressed switch 78 is lighted and a tempo setting device
74 for setting tempo of auto-  a tone color corresponding to a tone color
name Indi- matic performance tones as shown in Fig. 16 may be  cated by the
lighting of the LED 82 Is selected. employed. In this case, a
changeoverswitch 75 is pro-  The LED 82 usually is lighted and the switches
82 vided for selectively switching the tempo setting de-  function in the
rhythm selection mode. In this state, vice between the tempo setting
purpose and the tone   35  if one of the white switches [err] (Fig. 4) in
color selection. A display 76 is also provided so as to  some tone group
has been depressed, the LED is ex- display Information representing the
tone color name  tingulshed and the LED 83 is lighted changing the which
has been selected in the setting device 74 in  mode to the voice menu mode.
At this time, the tone case the setting device 74 is used for the tone
color  color code assigned to the depressed white switch is selection. When
the setting device 74 is used for the  40  read out from the white switch
memory (e.g., 29 In tone color selection, it is possible to make arrange-
Fig.7) and the LED 79 of the switch 78 corresponding mentso that a
different tone color is selected for each  to this tone color is lighted so
that it can be recognized degree settable in the device. If this setting
device 74  which tone color is presently assigned to that white is of a
type which produces an analog signal, the ana-  switch. If another desired
rhythm selection switch 78 log signal is converted to a digital signal by
means of  45  is depressed while the white switch Is kept de- an
analog-to-digital converter.                   pressed, a corresponding LED
79 is Intermittently Fig. 17 shows a modified embodiment of the one
lighted and a tone color corresponding to the switch shown in Fig. 16. In
this embodiment data to be dis-  78 is set in this white switch (i.e.,
stored in the white played in the display 76 can be changed by operation
switch memory). If the white switch is released, the of cursol switches 77U
and 77D. The tone color name   50  LED 83 is extinguished and the LED 82 is
lighted re- displayed on the display 76 is the tone color to be as-
storing the mode to the rhythm selection mode. signed to the white switch
which has been selected.  In the above described example, the mode
Thetonecolorname displayed on thedisplay 76 is se-  changing is made
depending upon whether the white quentially changed in a forward or reverse
direction  switch is depressed or not. The mode changing how- in a
predetermined order in accordance with the op-  55  ever is not limited to
this but may be made by other eration of the switch 77U or 77D.
suitable means such, for example, as a separately Fig. 18 shows an example
in which a rhythm se-  provided mode switching switch. lection switch is
utilized instead of the above descri-  In the rhythm selection mode, not
only a rhythm 13    25                 EP 0 437 289 B1                 26
corresponding to each of the switches 78, but also an-  prising: 



other rhythm can be selected by depressing two ad-   selection means (SLC)
for selecting information jacent switches simultaneously. In the voice menu
which determines the tonal characteristics of a mode also, another tone
color can be selected by si-  musical tone, said information being used in
com- multaneously depressing plural switches 78.   5      mon by said
respective systems; and As a means for selecting a tone color to be as-
supply means [err] for supplying said re- signed to the white switch, a
switch In the tone color  spective systems with data corresponding to said
selection switch section 12 may also be utilized.    information selected
by said selection means In the above described embodiments, tone color
(SLC), wherein the data supplied to one of the codes of tone colors
assigned to the respective white  10  systems Is differentfrom that
supplied to another switches are stored in the white switch memory 29. Al-
system, so that at least one of the systems con- ternatively, a voice
parameter of the assigned tone  trols atone ina state differentfrom the
othersys- color may be directly stored in this memory 29.      tems with
respect to the same musical informa- As described above, according to the
present in-  tion selected by said selection means. vention, one of plural
tone control functions can be   15 selectively assigned to one or more of
plural switches  2. An electronic musical instrument as defined in which
can select their proper tone control functions  claim 1 wherein said supply
means (SLC) sup- so as to select either its proper tone control function
plies to respective tone forming means [err] or its assigned tone control
function according to a  of the corresponding tone generating systems
selected mode so that an efficient selective operation   20  [err]
parameter data whose contents are can be made in accordance with a desired
manner of    different from each other even though the same switch
selection operation. In other words, in a case  Information has been
selected by said selection where It is desired to perform the selection
operation  means (SLC) with respect to all of said corre- by an easy
manipulation with respect to a relatively  sponding tone generating systems
[err]. small number of switches while securing a sufficient  25 number of
selectable tone control functions, the se-  3. An electronic musical
instrument as defined in lection operation can be made in the second mode
claim 1 or 2 wherein said supply means [err] (multi-menu mode). In a case
where it Is desired to se-  [err] comprises memory means for storing data
lect a desired function from among a number of tone  corresponding to said
information selected with control functions by a single selection
operation, the   30  respect to the respective tone generating sys-
selection operation can be made in the first mode    tems [err]. (panel
mode). Since, according to the invention, a predetermined switch (white
switch) can be common-  4. An electronic musical instrument as defined in
ly used in the two modes, the number of switches as  one of claims 1-3
wherein said information deter- a whole can be saved so that it is
advantageous in re-  35  mines a tone color. spects of the manufacturing
cost, space and operabil- ity. Further, according to the invention,
selection  Patentanspriche means for selecting a tone control function is
used commonly with respect to plural tone generation sys-  40  1.
Elektronisches Musikinstrument mit mehreren tems capable of independently
selecting tone control  Tonerzeugungssystemen (TG1-TG,), mit: functions
such as tone color and tonal effects and,  einer Wahleinrichtung (SLC) zum
Wahlen der In- accordingly, the construction of the selection means
formation, die die tonalen Charakteristiken eines as a whole can be
simplified and made less expen-     Musiktones bestimmt, wobei diese
Information sive. Besides, since contents of control are made to  45  von
den jeweiligen Systemen gemeinsam ver- differ between the tone generation
systems even in   wendet wird; und a case where the same tone control
function has       elner I-lefereinrichtung (PV1-PVn) zum Bellefern been
selected between the different systems, the     derjeweiligen Systems mit
Daten, die dervon der likelihood that a common tone control is effected
with  WahleInrichtung (SLC) gewihlten Information respect to the respective
systems is removed by em-  5o  enteprechen, wobei der an sines der Systems
ge- ploying a common selection means whereby monoto-    leferte Datenwert
sich von demjenigen, der an nousness in the generated tone can be obviated.
sin anderes System gellefert wird, unterscheidet, so dam1 mindestens eines
der Systems einen Ton In einen Zustand steuert, der sich von den ande-
Claims                                       55      ren Systemen
hinsichtlich derselben von der Wahlelnrichtung gewihiten Musikinformation
1. An electronic musical instrument having a plural-  unteracheidet. ity of
tone generation systems [err] com- 14    25                  EP0437289B1
26 corresponding to each of the switches 78, but also an-  prising: 



other rhythm can be selected by depressing two ad-    selection means (SLC)
for selecting information jacent switches simultaneously. In the voice menu
which determines the tonal characteristics of a mode also, another tone
color can be selected by si-  musical tone, said information being used in
com- multaneously depressing plural switches 78.   5       mon by said
respective systems; and As a means for selecting a tone color to be as-
supply means [err] for supplying said re- signed to the white switch, a
switch in the tone color  spective systems with data corresponding to said
selection switch section 12 may also be utilized.     Information selected
by said selection means In the above described embodiments, tone color
(SLC), wherein the data supplied to one of the codes of tone colors
assigned to the respective white  10  systems is different from that
supplied to another switches are stored in the white switch memory 29. Al-
system, so that at least one of the systems con- ternatively, a voice
parameter of the assigned tone   trols a tone in a state differentfrom the
othersys- color may be directly stored in this memory 29.      tems with
respect to the same musical informa- As described above, according to the
present in-  tion selected by said selection means. vention, one of plural
tone control functions can be   15 selectively assigned to one or more of
plural switches  2. An electronic musical instrument as defined in which
can select their proper tone control functions  claim 1 wherein said supply
means (SLC) sup- so as to select either its proper tone control function
plies to respective tone forming means [err] or Its assigned tone control
function according to a  of the corresponding tone generating systems
selected mode so that an efficient selective operation   20  [err]
parameter data whose contents are can be made in accordance with a desired
manner of    different from each other even though the same switch
selection operation. In other words, in a case  information has been
selected by said selection where it is desired to perform the selection
operation  means (SLC) with respect to all of said corre- by an easy
manipulation with respect to a relatively  sponding tone generating systems
[err]. small number of switches while securing a sufficient  25 number of
selectable tone control functions, the se-  3. An electronic musical
instrument as defined in lection operation can be made in the second mode
claim 1 or 2 wherein said supply means [err] (multi-menu mode). In a case
where It Is desired to se-  [err] comprises memory means for storing data
lect a desired function from among a number of tone   corresponding to said
information selected with control functions by a single selection
operation, the   30  respect to the respective tone generating sys-
selection operation can be made In the first mode     tems [err]. (panel
mode). Since, according to the invention, a predetermined switch (white
switch) can be common-  4. An electronic musical instrument as defined in
ly used in the two modes, the number of switches as   one of claims 1-3
wherein said information deter- a whole can be saved so that it is
advantageous in re-  35  mines a tone color. spects of the manufacturing
cost, space and operabil- ity. Further, according to the invention,
selection  Patentansprilche means for selecting a tone control function is
used commonly with respect to plural tone generation sys-  -4  1.
Elektronisches Musikinstrument mit mehreren tems capable of independently
selecting tone control  Tonerzeugungssystemen (TG1-TG1), mit: functions
such as tone color and tonal effects and,   einer WAhlelnrichtung (SLC) zum
Wahlen der In- accordingly, the construction of the selection means
formation, die die tonalen Charaklteistiken elnes as a whole can be
simplified and made less expen-     Musiktones bestimmt, wobel diese
Information sive. Besides, since contents of control are made to  45  von
den jewelligen Systemen gemeinsam ver- differ between the tone generation
systems even in    wendet wird; und a case where the same tone control
function has       elner Liefereinrichtung (PV1-PV,) zum Beliefern been
selected between the different systems, the      derjeweiligen Systeme mit
Daten, die dervon der likelihood that a common tone control is effected
with  Wahleinrichtung (SLC) gewahlten Information respect to the respective
systems is removed by em-  50  entsprechen, wobel deran elnes derSysteme
ge- ploying a common selection means whereby monoto-     lieferte Datenwert
sich von demjenigen, der an nousness in the generated tone can be obviated.
emn anderes System geliefert wird, unterscheidet, so daB mindestens sines
der Systeme elnen-To-- in aenen Zustand steuert, der sich von den ande-
Claims                                       55       ren Systemen
hinsichtlich derselben von der W~hleintichtung gewAhiten Musikinformation
1. An electronic musical instrument having a plural-  unterscheidet. ity of
tone generation systems [err] com- 14    27                 EP 0 437 289 81
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2. Elektronibches Musikinstrument nach Anspruch      vendication I ou 2,
dans lequel ledit moyen d'ali- 1, bel dem die Liefereinrichtung (SLC) die
jewel-  mentation (PV1-PV,) comprend un moyen de me- Ilge
Tonbildungsoinrichtung (TF1-TF.) der ent-    moire destinb A enregistrer
lee donn6es corres- sprechenden Tonerzeugungssysteme (TG,-TG,)
pondant auxdites informations e6lectionn6es en mit Parameterdaten
beliefert, deren Inhalte sich   5  rapport avec les systemes de gbnbration
de son voneinander unterscheiden, obwohl In bezug auf    respectifs
(TG1-TG3). alle entsprechenden Tonerzeugungssysteme (TG,-TG,) von der
Wghleinrichtung (SLC) diesel-  4. Instrument de musique leoctronique selon
l'une be Information gewahIt worden let.                des revendications
I A 3, dans lequel lesdites in- 10     fornations dbterminent une couleur
de son. 3. Elektronisches Musikinetrument nach Anspruch I oder 2, bei der
die Liefereinrichtung (PV1-PV,) sine Speichereinrichtung zum Speichern der
Da- ten aufwelst, die der in bezug auf die jeweiligen Tonerzeugungssysteme
(TG1-TG,) gewahitn In-  15 formation entsprechen. 4. Elektronishes
Musikinstrument nach elnem der Ansprflche 1-3, bei dem die Information sine
Ton- farbe bestimmt.                           20 Revendicatlons 1.
Instrument de musique blectronique pr6sentant  25 une pluralitb de systemes
de gon6ration de son (TG1-TG,), comprenant. un moyen de s6iectbon (SLC)
desthn6 A se- lectionner lee informations qui determinent les
caracteristiques tonales d'un son musical, leadi-  30 tes informations
etant utilisees on commun par Iesdits systemes respectifb, et un moyen
d'alimentation (PV1-PV,) desti- nb A alimenter lesdits systomes respectifs
en donnbes correspondent auxditbs informations  35 aslectionnbes par ledit
moyen de silection (SLC), dans lequel les donnbsa alimenteos vers I'un des
systemes sont diffirentee de collos ali- mentees vers un autre systeme, de
sorts qu'au moins l'un des systemes commando un son dans  40 *     un btat
diffirent do celul provenant des autres systemes on rapport avec les memes
informs- tions musicales sblectionnbes par lodit moyen de sblection. 45 2.
Instrument de musique 6lectronique selon la re- vendication 1, dans lequot
ledit moyen d allmen- tation (SLC) allmente vera les moyens de forma- tion
de son respectife (TFI-TFn) des systemes de gbn6ration de son
correspondants (TG1-TG,)  so des donnbes de paramotres dont les contenus
sont difffirents l'un de l'autre, meme ai lea me- moes Informations ont ote
selectionnbes par ledit moyen do siloction (SLC) en rapport avec lPen-
semble deedits systemes de gbneration de son  55 correspondants (TG1-TGn).
3. Instrument de musique blectronlque selon la ro- 15    


