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since the key provides some contacts, there is a problem in that chattering
must be occurred. The present invention relates to a musical tone
FR-A-2,224,061 relates to the features of the control apparatus, and more
particularly to a musi-  preamble of claim 1. cal tone control apparatus
which controls a musical   5  It is therefore a primary object of the
present tone generating apparatus to thereby generate a     invention to
provide a musical tone control appara- musical tone in response to a
movement of play-    tus which can be performed with freely moving er's
hand, fingers or the like.                    player's hands or feet.
Conventionally, the music is performed by op-      The present invention is
directed to a musical erating a keyboard and some switches in an elec-  10
tone control apparatus as set forth in the preamble tronic musical
instrument, for example. However, in  of claim 1 and is characterized by
the features of order to perform such electronic musical instru-   the
characterizing part of claim 1. ment, the player's movement must be always
re-         Further objects and advantages of the present stricted, and it
is impossible to perform the music  invention will be apparent from the
following de- with dancing. Meanwhile, the present applicant has  15
scription, reference being had to the accompanying proposed the musical
tone control apparatus ca-    drawings wherein preferred embodiments of the
pable of controlling the musical tone based on the  present invention are
clearly shown. movement of player in prior, not prepublished EP-      In
the drawings: [err]. Such musical tone control apparatus     Fig. 1 is a
block diagram showing whole con- can be played with dancing. However, this
pro-  20     stitution of a musical tone control apparatus posed musical
tone control apparatus can not con-     according to a first embodiment of
the present trol the musical tone delicately.
invention: Meanwhile, another known electronic keyboard      Fig. 2 is a
perspective side view showing ap- musical instrument detects the
initial-touch and      pearances of right and left grip devices used in
after-touch of keys to thereby vary the musical  25    the first
embodiment: tone. Herein, the initial-touch is the touch response  Fig. 3
is a front view showing an appearance of corresponding to the varying speed
in depth or        player who mounts the first embodiment; force of each
key depression at the instant when      Fig. 4 is a perspective side view
showing a belt the key is depressed. The after-touch is the touch    type
main unit used in the first embodiment; response corresponding to the
continuous variation   30  Fig. 5 is a graph showing characteristic of a
degree of depressing pressure of each key in a        piezoelectric element
used in the first embodi- period when the key is continuously depressed. As
ment; the method of detecting the initial-touch, each key   Figs. 6 and 7
are drawings each showing an provides a break contact which is "on" when
the       example of functions assigned to the pressure key is not
depressed and a make contact which is  35  sensors; "on" when the key is
depressed. In this case, by      Fig. 8 is a block diagram showing a second
counting the time interval between a first time when  embodiment: 'he key
is depressed so that the break contact is     Fig. 9 is a perspective side
view showing ap- off and a second time when the make contact is
pearances of grip devices and angle detectors on, it is possible to obtain
an initial-touch signal  40  according to the second embodiment;
corresponding to the varying speed of depressing      Fig. 10 is a
perspective side view showing an pressure at the instant when the key is
depressed.    example for mounting the angle detector; As the method of
detecting the after-touch, a pres-   Fig. 11 is a front sectional view
showing inner sure sensor for detecting the depressing pressure
constitution of the angle detector; of key is provided. In this case, it is
possible to  45  Fig. 12 is a sectional view showing constitution obtain an
after-touch signal corresponding to the     of a mercury switch used in the
angle detector; continuous variation of depressing pressure based     and
on the output of this pressure sensor.                Fig. 13 is a view
showing an example of func- In order to detect the initial-touch in the
con-  tions assigned to the pressure sensors in the ventional electronic
keyboard musical instrument,  50  second embodiment. each key must provide
all of the break contact,        Now, description will be given with
respect to make contact and counting circuit for measuring    the preferred
embodiments of the present invention the time. Further, in order to detect
the after-touch,  in conjunction with the drawings, wherein like refer-
each key must provide the pressure sensor addi-    .  ence characters
designate like or corresponding tionally. Since the initial-touch and
after-touch are  55  parts throughout several views. detected by the
different detecting means indepen- dently, the constitution of electronic
keyboard musical instrument must be complicated. Further, 2  



3                 EP0322824B1                         4 [A] FIRST
EMBODIMENT                                   When each pressure sensor is
depressed by each finger tip, the depressing pressure effects on Fig. 1 is
a block diagram showing the whole    its piezoelectric element whose
resistance will be constitution of a musical tone control apparatus
varied. These pressure sensors SR1 to SR7 are according to the first
embodiment of the present   5   connected to a belt type main unit (i.e.,
musical invention. Fig. 2 is a view showing appearances of  tone control
data generating means) 5 via a cable grip devices 1 R and 1 L for player's
right and left  3R and connector 4R As shown in Fig. 3, this main hands,
and Fig. 3 is a front view showing the      unit 5 is mounted to the
player's waist. Fig. 4 appearance of player who mounts the musical tone
shows an appearance of this belt type main unit 5. control apparatus
according to the first embodi-  10   Next, in Fig. 1, one terminals of
these pressure ment.                                              sensors
SR1 to SR7 are connected in common to First, description will be given with
respect to  the main unit 5 via the cable 3R and then ground- the
constitutions of the grip devices 1R and 1L for  ed. On the other hand,
other terminals of these player's right and left hands in conjunction with
Fig.  pressure sensors SR1 to SR7 are connected to the 2. These grip
devices 1R and 1L are constituted   15   main unit 5 via the cable 3R and
then pulled up symmetrically. Hence, description of the left grip
respectively by pull-up resistors r. In addition, device 1 L will be
omitted, and description will be  these other terminals are respectively
connected to given with respect to the right grip device 1R only
key-on/touch detecting circuits 6R1 to 6R7. The left grip device 1L is
constituted by the parts    Each of these key-on/touch detecting circuits
corresponding to those of the right grip 1R,  20  6R1 to 6R7 outputs key-on
signal KON, initial wherein these parts are labeled with the letter "L"
touch-data ITD and after-touch data ATD based on instead of the letter "R".
the detection voltage supplied from each of the In the right grip device
1R, 2R designates a    pressure sensors SR1 to SR7. The key-on signal case
having the shape which can be held by the      KON is outputted when the
depressing pressure right hand. In other words, in order to fit the holding
25  applied to each pressure sensor becomes larger case 2R with the right
hand, a curved face 2Ra     than the predetermined pressure. In addition,
the which can be in close contact with the root portion  initial-touch data
ITD are the data whose value between the thumb and index finger of right
hand   corresponds to the varying speed of initial touch, and another
stopping portion 2Rb which is held     i.e., the varying speed of
depressing pressure at between the third finger and middle finger of right
30  the instant when each pressure sensor is de- hand are respectively
formed at the holding case   pressed. Further, the after-touch data ATD are
the 2R (see Fig. 3). In addition, the holding case 2R   data whose value
corresponds to the continuous has seven pressure sensors SR1 to SR7 each of
variation of depressing pressure while each finger which is constituted by
a push button and piezo-   starts and then stops to depress each pressure
electric element. This piezoelectric element has   35  sensor. resistance
which is varied in response to depress-     Each of these key-on/touch
detecting circuits ing pressure of the push button.                    6R1
to 6R7 has the same constitution, hence, de- Next, description will be
given with respect to  scription will be given with respect to the
constitu- the arrangement of these pressure sensors SR1 to   tion of
key-on/touch detecting circuit 6R1 only. SR7. Each of these pressure
sensors SR1 to SR7   40    More specifically, the key-on/touch detecting is
arranged at the predetermined position such that  circuits 6R1 is
constituted by an analog-to-digital each pressure sensor can be easily
depressed by    (A/D) converter 7, comparator circuit 8, delay cir- each of
five fingers when the grip device 1 R is held    cuit 9, AND gate 10 and
register 11. The A/D by the right hand. More specifically, the pressure
converter 7 converts the detection voltage supplied sensors SR1 and SR2 are
arranged laterally such   45  from the pressure sensor SR1 into digital
detection that these pressyre sensors SR1 and SR2 can be     voltage data
VD of predetermined bits. Such data depressed by the thumb, the pressure
sensors       VD are outputted as the after-touch data ATD. SR3 and SR4 are
arranged vertically such that      Then, the comparator circuit 8 compares
the detec- these pressure sensors SR3 and SR4 can be de-      tion voltage
data VD with the reference voltage pressed by the index finger, and the
pressure  50  data Vref. In the case where VD > Vref, the output sensors
SR5 to SR7 are arranged vertically such    level of comparator circuit 8 is
turned to "H" level. that these pressure sensors SR5 to SR7 can be
This output signal of comparator circuit 8 is sup- respectively depressed
by the middle finger, third  plied to a first terminal of AND gate 10. In
addition, finger and little finger. Because of such arrange-  this output
signal is delayed by the predetermined ment, these pressure sensors SR1 to
SR7 can be   55  time T in the delay circuit 9 and then supplied to a
smoothly depressed by five fingers of right hand    second terminal of AND
gate 10. Therefore, when without effort
the predetermined time T has passed after VD > Vref, the output level of
AND gate 10 turns to "H" 



3    5                 EP 0 322 824 B1                      6 level so that
such output signal of AND gate 10      of the key-on/touch detecting
circuits 6R1 to 6R7 having the "H" level is outputted as the key-on
and 6L1 to 6L7. Meanwhile, 14 designates a central signal KON. Meanwhile,
the output signal of delay    processing unit (CPU), 16 designates a read
only circuit 9 is also supplied to a load terminal L of   memory (ROM) for
storing programs used in the register 11. When the output level of delay
circuit 9   5   CPU  14, and 17 designates a random  access is turned to
"I-I" level, the register 11 latches the  memory (RAM) which is used as a
work area. The detection voltage data VD, and then such latched     CPU 14
sequentially changes the channel select data are outputted as the
initial-touch data ITD.    signal CS to thereby scan the output data of
key- Next, description will be given with respect to  on/touch detecting
circuits with high speed. Then, the reason why the data latched by the
register 11   10  the CPU 14 transmits the selected output data to are
outputted as the initial-touch data ITD when the  the RAM 17. Based on such
selected output data, predetermined time T is passed after VD > Vref in
the CPU 14 generates key code data KC for des- conjunction with Fig. 5.
ignating the tone pitch, tone volume data VOL for Fig. 5 is a graph showing
the relation between   designating the tone volume and tone color des- the
depressing pressure applied to the pressure   15  ignating data TD for
designating the tone color. sensor and its resistance. In Fig. 5, it is
supposed  Incidentally, these key-on signal KON, key code that the
resistance of pressure sensor reaches at    data KG, tone volume data VOL
and tone color Rref so that the detection voltage VD will be equal
designating data TD are called as musical tone [err] the reference voltage
Vref when the depressing    control data MCD. pressure reaches at PO. Then,
in the case where   20    In addition, 18 designates a console panel in-
the depressing pressure is applied to the pressure   cluding push switches
(see Fig.. 4) and encoder sensor with relatively weak touch (i.e., in the
case  which encodes and outputs the outputs of push where the varying speed
of depressing pressure is   switches to the CPU 14. Further, 19 designates
a relatively slow), the depressing pressure reaches at  liquid crystal
display (LCD) indicator (see Fig. 4), P1 so that the resistance will be
equal to Rinitl  25  and 20 designates a transmitter which modulates when
the predetermined time T is passed away.       the musical tone control
data MCD with the carrier On the contrary, in the case where the depressing
wave to thereby output the modulated data from an pressure is applied to
the pressure sensor with      antenna 20a by wireless. A MIDI circuit 21
converts relatively strong touch (i.e., in the case where the  the musical
tone control data MCD into the data of varying speed of depressing pressure
is relatively   30   MIDI (musical instrument digital interface) standard,
fast), the depressing pressure reaches at P2 (> P1)  and such data of MIDI
standard will be outputted to so that the resistance will be equal to
Rinit2 (<    an external device (not shown) via an output termi- Rinit1).
As described above, the resistance of pres-  nal 21a. sure sensor when the
predetermined time T is            Next, description will be given with
respect to passed after the depressing pressure exceeds over  35  the
operation of the musical tone control apparatus PO depends on the intensity
of touch. The resis-     according to the first embodiment. tance will be
Rinit2 when the touch is strong, while  ,  In order to perform  the music,
the player The resistance will be Rinitl when the touch is     mounts the
belt type main unit 5 at his waist as weak Since the detection voltage data
VD output-    shown in Fig. 3. Then, the connectors 4R and 4L at ted from
the A/D converter 7 correspond to the   40  the tip edges of cables 3R and
3L which are resistance of piezoelectric element within the pres-
stretched from the grip device 1R and 1L are sure sensor, it is possible to
obtain the initial-touch  respectively connected to connectors 5R and 5L of
data ITD by latching such detection voltage data    the main unit 5 (see
Fig. 4). Further, in the case VD in the register 11.
where the musical tone generating apparatus is The above-mentioned
key-on/touch detecting   45  driven by use of wire, the connection cable is
circuits 6R1 to 6R7 are respectively provided for    connected between the
output terminal 21 a and the pressure sensors SR1 to SR7. Similarly, key-
musical tone generating apparatus. Thereafter, the on/touch detecting
circuits 6L1 to 6L7 are provided  power is applied to the main unit 5
mounted at the for the pressure sensors SL1 to SL7 of the left grip
player's waist and the musical tone generating ap- device IL. The key-on
signal KON, initial-touch   50   paratus. Next, the push switches of
console panel data ITD and after-touch data ATD outputted from     18 are
operated  so that wire-transmission or each of the key-on/touch detecting
circuits 6R1 to   wireless-transmission (i.e., the method for transmit- 6R7
and 6L1 to 6L7 are supplied to a multiplexer    ting the data to the
musical tone generating ap- 12.
paratus) is designated. In addition, functions are Based on a channel
select signal CS supplied   55  assigned to each pressure sensor of the
grip de- to its select terminal, the multiplexer 12 selects and  vices 1 R
and 1 L. 



outputs the key-on signal KON, initial-touch data       In the first
embodiment, one of first to fourth ITD and after-touch data ATD outputted
from one     octaves is designated based on the outputs of 4    7
EP 0 322 824 B1                     8 pressure sensors SR1 to SR4 in the
right grip        sensors SL5 to SL7 for designating the tone color device
1 R. In addition, based on the combination of  are depressed, the CPU 14
judges the designation the outputs of pressure sensors SR5 to SR7, one
of the depressed pressure sensor valid. Inciden- of musical scales [err],
B" and [err] is des-  tally, it is possible to maintain the designations of
ignated. In this case, the value "1" corresponds to    5   these pressure
sensors SR1 to SR4 and SL5 to the key-on and the value "0" corresponds to
the      SL7. As shown in Fig. 7, it is possible to assign key-off in the
outputs of pressure sensors SR5 to   some musical effects such as the tone
volume, SR7. Further, based on the outputs of pressure       vibrato and
wow based on the outputs of pressure sensors SL1 to SL4 in the left grip
device 1L, the   sensors SL5 to SL7 of the left grip device 1 L. key-on and
touch intensity are designated. Further-  10   These musical effects can be
arbitrarily set by the more, based on the outputs of pressure sensors
player who operates the push switches of the con- SL5 to SL7, the tone
color is designated.            sole panel 18. Next, the player holds the
grip devices 1R and      In the case where "wireless" is selected as the 1L
by his right and left hands respectively. Then,   method of transmitting
the data to the musical tone the player operates the push button in the
console  15  generating apparatus, the musical tone control data panel 18
for commanding the start timing to there-   MCD are supplied to the
transmitter 20. Then, the by start the performance. Thereafter, the CPU 14
LCD indicator 19 displays the operation contents sequentially transmits the
key-on signal KON, in-    and the like of the console panel 18. itialtouch
data ITD and after-touch data ATD to the     In the first embodiment
described heretofore, RAM 18, wherein these data are obtained from one   20
the thumb and index finger capable of moving of the key-on/touch detecting
circuits 6R1 to 6R7    delicately operate two of four pressure sensors and
6L1 to 6L7. Based on the transmitted data, the   SR1 to SR4 (or SL1 to
SL4), while the remaining CPU 14 generates the musical tone control data
middle finger, third finger and little finger operate MCD, which are then
outputted to the MIDI circuit    one of the pressure sensors SR5 to SR7 (or
SL5 to 21. The MIDI circuit 21 converts the supplied musi-  25   SL7).
Hence, the ten fingers can operate the total cal tone control data MCD into
the data of MIDI     fourteen pressure sensors without effort. standard,
which are then outputted to the external      In addition, in the first
embodiment, it is possi- musical tone generating apparatus via the output
ble to detect both of the initial-touch and after- terminal 21a and
connection cable. Thus, the musi-  touch based on the output signal of
single pressure cal tone generating circuit generates the musical  30
sensor (i.e., SR1 to SR7 and SL1 to SL7). tone from its speaker based on
the data of MIDI         Incidentally, it is possible to apply this musical
standard.                                            tone control apparatus
to the normal electronic In this case, the functions as shown in Fig. 6
keyboard musical instrument such that the initial- are assigned to the
pressure sensors of the grip    touch and after-touch of key can be
detected. In devices 1 R and 1 L. For example, the right thumb   35
addition, it is possible to re-design the first embodi- depresses the
pressure sensor SR1 to thereby         ment so that the analog detection
voltage of each designate the first octave, the right middle finger
pressure sensor will be directly used without con- depresses the pressure
sensor SR5 to thereby         verting such analog detection voltage into
the digi- designate musical scale G" and the left little finger  tal
detection voltage data VD in the A/D converter depresses the pressure
sensor SL7 to thereby des-  40  7. ignate the flute. In such state, when
the left thumb depresses the pressure sensor SL1, the musical      [B]
SECOND EMBODIMENT tone generating apparatus generates the musical tone
having the touch corresponding to its depress-     Next, description will
be given with respect to ing intensity, the tone color of flute and the
musical  45  the second embodiment. This second embodiment scale [err]
Thereafter, when the left index finger     as shown in Figs. 8 and 9 is
characterized by depresses the pressure sensor SL3, the musical
further comprising angle detectors 30R and 30L for tone generating
apparatus generates the musical      player's right and left arms as
compared to the first tone having the touch corresponding to its depress-
embodiment shown in Fig. 1. In Fig. 8, parts cor- ing intensity and the
tone pitch which is higher than   50  responding to those of first
embodiment shown in the scale [err] by half-tone. On the other hand, when
Fig. 1 are designated by the same numerals, the left index finger depresses
the pressure sensor  hence, description thereof will be omitted. SL4, the
musical tone generating apparatus gen-         In Fig. 8, similar to the
grip devices 1 R and 1L erates the musical tone having the touch corre-
described before, the angle detectors 30R and 30L 



sponding to its depressing intensity and the tone   55  are   constituted
symmetrically.   Therefore, pitch which is lower than the scale [err] by
half-tone.  hereinafter, description will be given with respect to In the
period when the pressure sensors SR1      the right angle detector 30R
only, and description to SR4 for designating the octave and the pressure
of the left angle detector 30L will be omitted. 5    9                 EP 0
322 824 B1                      10 As shown in Fig. 10, the angle detector
30R is   grip device 1 R via the cable 39R. Then, these mounted to a
supporter 33 via plane fasteners 31     second terminals are pulled up by
the pull-up re- and 32, and this supporter 33 is mounted to the
sistors r and then connected to the multiplexer 12 1ayer's right arm. More
specifically, the positive   respectively. plane fastener 31 is attached to
the angle detector   5  Based on the channel select signal CS, the 30R,
while the negative plane fastener 32 is at-     multiplexer '12 selects one
group of the key-on tached to the supporter 33. Therefore, the angle
signal KON initial-touch data ITD and after-touch detector 30R can be
freely mounted to and re-        data ATD outputted from the key-on/touch
detect- moved from the supporter 33. As shown in Fig. 11,   ing circuits or
the multiplexer 12 selects one of the the angle detector 30R is constituted
by a case 35   10  on/off signals (hereinafter, referred to as angle and
two mercury switches Ra and Rb. These mer-       data) outputted from the
mercury switches Ra, Rb, cury. switches Ra and Rb is arranged such that
La and Lb. Therefore, the CPU 14 scans the output angle of 45 degrees is
formed between a reference    data of key-on/touch detecting circuits and
angle line SL and each of these mercury switches. As       data outputted
from the mercury switches with high shown in Fig. 12, in each mercury
switch, mercury   15  speed to thereby obtain the key-on signal KON, liquid
37 is enclosed in a glass tube 36 and one     initial-touch data ITD.
after-touch data ATD and part of electrodes 38a and 38b are inserted into
the  angle data, which are then sequentially transmitted inside of this
glass tube 36. In the state as shown  to the RAM 17. Based on such
transmitted data, [err] Fig. 12, the electrodes 38a and 38b are not
the CPU 14 generates the key code data KC, tone conducted. However, when
the mercury switch is  20  volume date VOL, tone color designating data TD
revolved in a direction C. the electrodes 38a and    and the key-on signal
KON, all of which are called 38b are conducted by the mercury liquid 37. Of
the musical tone control data MCD. course, similar to the mercury switches
Ra and Rb,      As shown in Fig. 13, the functions are assigned the left
angle detector 30L provides mercury        to each of the pressure sensors
in the second switches La and Lb.                             25
embodiment. More specifically, the key-on and In Fig. 11, when the angle
detector 30R is       touch intensity is designated based on the outputs
revolved around a reference point 0 in a direction   of pressure sensors
SR1 to SR4; the tone volume, A or B, each of the mercury switches Ra and Rb
is    vibrato and wow are respectively designated based independently
turned on or off. More specifically, in  on the outputs of pressure sensors
SR5 to SR7; the state where the reference line SL is in parallel  30  first
to fourth octaves are respectively designated with the ground (or earth) as
shown in Fig. 11, the  based on the outputs of pressure sensors SL1 to
mercury switch Ra is turned on but the mercury       SL4; the tone color is
designated based on each of switch Rb is turned off. Then, when the angle
the outputs of pressure sensors SL5 to SL7; and detector 30R is revolved
around the reference point  musical scales [err]      are des- O in the
direction A by more than 45 degrees, both  35  ignated based on combination
of on/off states of of the mercury switches Ra and Rb are turned on.    the
mercury switches Ra, Rb, La and Lb. Such On the contrary, when the angle
detector 30R is      assignment of functions can be arbitrarily set by
evolved in the direction B by more than 45 de-      operating the push
switches of the console panel grees, both of the mercury switches Ra and Rb
are      18. turned off. Such on/off signals of the mercury   40     In the
second embodiment, the player mounts switches Ra and Rb are guided into the
grip device  the angle detectors 30R and 30L at his right and 1 R via a
cable 39R and then further guided into the  left arms respectively by use
of the supporter 33, main unit 5 via the cable 3R.
and then the player holds the grip devices 1 R and In Fig. 8, first
terminals of the mercury switch-  1L by his right and left hands
respectively. There- es Ra and Rb are connected in common and then   45
after, the push switch for commanding the start in guided into the grip
device 1 R via the cable 39R    the console panel 18 is operated so that
the perfor- wherein this common line is further connected to     mance will
be started. first terminals of the pressure sensors SR1 to SR7      For
example, in the state where the player in common and then guided into the
main unit 5       stretches his both arms horizontally (so that the via the
cable 3R. Then, such common line is  so   mercury switches Ra and La are
turned on), the grounded in the main unit 5. On the other hand, the
musical scale "G"" is designated; the left thumb second terminals of the
pressure sensors SR1 to      depresses the pressure sensor SL1 so that the 



SR7 are guided into the main unit 5 via the cable    "first octave" is
designated; and the left little finger 3R and then pulled up by pull-up
resistors r. In     depresses the pressure sensor SL7 so that the addition,
each of these second terminals are con-   55  tone color of "saxophone" is
designated. In such nected to each of the key-on/touch detecting cir-
state, when the right thumb further depresses the cuits 6R1 to 6R7.
Further, second terminals of the  pressure sensor SR1, the musical tone
generating mercury switches Ra and Rb are guided into the       apparatus
generates the musical tone having the 6    11                 EP 0 322 824
B1                     12 touch response corresponding to the depressing
tance is varied in response to said depressing intensity of such pressure
sensor SR1, the tone         pressure of corresponding finger applied
there- color of saxophone and musical scale [err] Next,          to. when
the right index finger depresses the pressure sensor SR3, the musical tone
generating apparatus   5   3. A musical tone control apparatus according to
generates the musical tone having the touch re-         claim  2 wherein
said musical tone control sponse corresponding to the depressing intensity
means comprises: thereof and the tone pitch which is higher than the
(a) plural detecting circuits (6R1 to 6R7; 6L1 musical scale G' by
half-tone. On the other hand,         to 6L7) each outputting first data
based on when the right index finger depresses the pressure   10    said
depressing pressure of corresponding sensor SL4, the musical tone
generating apparatus          finger; generates the musical tone having the
touch re-            (b) selecting means (12) for selecting one of sponse
corresponding to the depressing intensity           said plural detecting
circuits; and thereof and the tone pitch which is lower than the
(c) means (14, 16, 17) for generating musi- musical scale [err] by
half-tone. In addition, when the   is  cal tone control data based on said
first right middle finger depresses the pressure sensor          data of
selected detecting circuit. SR5, the tone volume is varied in response to
its depressing intensity. When the right third finger    4. A musical tone
control apparatus according to depresses the pressure sensor SR6, the
vibrato          claim 3 wherein said first data include a key-on intensity
is varied. Further, when the right little  20   signal (KON), initial-touch
data (ITD) represent- finger depresses the pressure sensor SR7, the
ing a degree of key depression at the instant wow effect is applied to the
musical tone.              when the key is depressed and after-touch Above
is the whole description of the preferred      data (ATD) representing a
degree of key de- embodiments of the present invention. This inven-
pression strength when key is continuously tion may be practiced or
embodied in still other   25   depressed, said musical tone control data
ways without departing from the spirit or essential     (MCD) including at
least one of said key-on character thereof. Therefore, the preferred
embodi-     signal, key code data (KC) for designating a ments described
herein are illustrative and not re-     tone pitch, tone volume data (VOL)
and tone strictive, the scope of the invention being indicated   color
designating data (TD). by the appended claims and all variations which   30
come within the meaning of the claims are in-        5. A musical tone
control apparatus according to tended to be embraced therein.
claim  3 wherein said detecting circuit com- prises: Claims
(a) converting means (7) for converting de- 35        tected variation of
said depressing pressure 1. A musical tone control apparatus comprising
of corresponding finger into detection data, detecting means (1 R, 1 L)
having the shape of         said detection data being outputted as after- a
grip on which a plurality of pressure sensors        touch data; are
mounted, said detecting means outputting        (b) comparator means (8)
for comparing val- a detection signal corresponding to depressing   40
ue of said detection data with a predeter- pressure applied thereto by
corresponding fin-         mined value, said comparator means out- gers of
an operator holding the said detecting         putting an output signal
when the value of means in his hand,
said detection data becomes larger than characterized in that it further
comprises             said predetermined value; and musical tone control
means (5) for mounting   45       (c) means (9 to 11) for generating a
key-on on the operator's waist and connected to said          signal based
on the output signal of said detecting means for outputting musical tone
comparator means, said means also output- control data (MCD) based on said
detection             ting said detection data corresponding to signal
outputted from said detecting means,            timing of said key-on
signal as initial-touch and a remote musical tone generating appara-  so
data. 



tus controlled by said musical tone control data in order to generate a
musical tone which   6. A musical tone control apparatus according to is
controlled in response to said depressing         claim 2 wherein one of
predetermined musical pressure of corresponding finger.
effects is designated by depressing at least 55      one of said pressure
sensors. 2. A musical tone control apparatus according to claim 1, wherein
each of said pressure sensors   7. A musical tone control apparatus
according to having a piezoelectric element whose resis-          any of
claims 1 or 2, wherein said detecting 7    11                EP 0 322 8241
12 touch response corresponding to the depressing         tance is varied
in response to said depressing intensity of such pressure sensor SR1, the
tone         pressure of corresponding finger applied there- color of
saxophone and musical scale [err]. Next,         to when the right index
finger depresses the pressure sensor SR3, the musical tone generating
apparatus   5   3.  A musical tone control apparatus according to generates
the musical tone having the touch re-        claim  2 wherein said musical
tone control sponse corresponding to the depressing intensity        means
comprises thereof and the tone pitch which is higher than the       (a)
plual detecting circuits (6R1 to 6R7; 6L1 musical scale [err] by half-tone.
On the other hand,         to 6L7) each outputting first data based on when
the right index finger depresses the pressure  10    said depressing
pressure of corresponding sensor SL4, the musical tone generating apparatus
finger. generates the musical tone having the touch re-           (b)
selecting means (12) for selecting one of sponse corresponding to the
depressing intensity          said plural detecting circuits; and thereof
and the tone pitch which is lower than the        (c) means (14, 16, 17)
for generating musi- musical scale [err] by half-tone. In addition, when
the   15  cal tene control data based on said first right middle finger
depresses the pressure sensor         data of selected detecting circuit.
SR5, the tone volume is varied in response to its depressing intensity.
When the right third finger   4. A musical tone control apparatus according
to depresses the pressure sensor SR6, the vibrato          claim 3 wherein
said first data include a key-on intensity is varied. Further, when the
right little  20  signal (KON), initial-touch data (ITD) represent- finger
depresses the pressure sensor SR7, the           ing a degree of key
depression at the instant wow effect is applied to the musical tone.
when the key is depressed and after-touch Above is the whole description of
the preferred     data (ATD) representing a degree of key de- embodiments
of the present invention. This inven-       pression strength when key is
continuously tion  may be practiced or embodied in still other   25
depressed, said musical tone control data ways without departing from the
spirit or essential     (MCD) including at least one of said key-on
character thereof. Therefore, the preferred embodi-     signal, key code
data (KC) for designating a ments described herein are illustrative and not
re-    tone pitch  tone volume data (VOL) and tone strictive, the scope of
the invention being indicated   color designating data (TD). by the
appended claims and all variations which   30 come within the meaning of
the claims are in-       5. A musical tone control apparatus according to
tended to be embraced therein.                          claim 3 wherein
said detecting circuit com- prises: Claims
(a) converting means (7) for converting de- 35        tected variation of
said depressing pressure 1. A musical tone control apparatus comprising
of corresponding finger into detection data, detecting means (1 R, 1 L)
having the shape of        said detection data being outputted as after- a
grip on which a plurality of pressure sensors       touch data; are
mounted, said detecting means outputting           (b) comparator means (8)
for comparing val- a detection signal corresponding to depressing   40
ue of said detection data with a predeter- pressure applied thereto by
corresponding fin-         mined value, said comparator means out- gers of
an operator holding the said detecting         putting an output signal
when the value of means in his hand.
said detection data becomes larger than characterized in that it further
comprises             said predetermined value; and musical tone control
means (5) for mounting   45      (c) means (9 to 11) for generating a
key-on on the operator's waist and connected to said          signal  based
on the output -signal of said detecting means for outputting musical tone
comparator means, said means also output- control data (MCD) based on said
detection            ting said detection data corresponding to 



signal outputted from said detecting means.           timing of said key-on
signal as initial-touch and a remote musical tone generating appara-   50
data. tus controlled by said musical tone control data in order to generate
a musical tone which  6. A musical tone control apparatus according to is
controlled in response to said depressing        claim 2 wherein one of
predetermined musical pressure of corresponding finger.
effects is designated by depressing at least 55      one of said pressure
sensors. 2. A musical tone control apparatus according to claim 1, wherein
each of said pressure sensors  7. A musical tone control apparatus
according to having a piezoelectric element whose resis-         any of
claims 1 or 2, wherein said detecting 7    13                 EP 0 322 824
B1                     14 means comprises:
Drucksensoren  angebracht sind, wobei die (a-1) timing generating means (7
or 10) for       Drucksensoren ain Detektiersignal abgeben, generating a
timing signal when a predeter-       entsprechend des HerunterdrUckdruckes,
der mined time is passed after value of said          daran angelegt wird
durch entsprechende Fin- detection signal exceeds a reference value;   5
ger elnes Bedieners, cler die Detektiermittel in and
seiner Hand hAlt, (a-2) storing means (11) for inputting and        dadurch
gekennzelchnet, dal3 sie weiterhin storing said detecting signal value at
every      folgendes aufweist: time when said timing signal is supplied
musikalische Tonsteuermittel (5) zur Anbrin- hereto, said storing means
outputting its  to     gung an der Hlifte des Bedieners und verbun- stored
data as a first signal corresponding       den mit den Detektiermitteln zum
Ausgeben to an initial touch of each key, said detect-     von
muLsikalischen Tonsteuerdaten (MCD), ba- ing signal being outputted as a
second sig-       sierend auf dem Detektiersignal, das von den nal
corresponding to an after-touch of each       Detektiermitteln abgegeben
wurde, und key; and wherein said musical tone control  15    eine entfernt
gelegene musikalische Tonerzeu- means comprises:
gungsvorrichtung, die gesteuert wird durch die (b-1) plural detecting
circuits (6R1 to 6R7;      musikalischen Tonsteuerdaten, urn einen musi-
6L1 to 6L7) each outputting first data based      kalischen Ton zu
erzeugen, der gesteuert wird on said depressing pressure of correspond-
ansprechend auf den HerunterdrUckdruck ent- ing finger.
20       sprechender Finger. 8. A musical tone control apparatus according
to     2. Musikalische Tonsteuervorrichtung nach An- any of the preceding
claims, comprising angle        spruch 1, wobei jeder der Drucksensoren ein
detecting rneans (30R. 30L) for detecting a          piezoelektrisches
Element besitzt, dessen Wi- swing angle of player's arm to thereby gen-
26     derstand variiert wird, ansprechend auf den erate an angle signal
corresponding to de-           Herunterdr(ickdruck eines entsprechenden
Fin- tected swing angle for controlling the remote        gers, der daran
angelegt wird. musical tone generating apparatus. 3. Musikalische
Tonsteuervorrichtung nach An- 9. A musical tone control apparatus according
to  30    spruch 2, wobei die musikalischen Tonsteuer- claim 8 wherein said
angle detecting means is        mittel folgendes aufweisen: attached to a
supporter (33) by use of plane           (a) eine Vielzahl von
Detektierschaltungen fasteners (31, 32), said supporter being moun-
(6R1 bis 6R7; 6L1 bis 6L7), die jeweils erste ted to the player's arm,
whereby said angle            Daten ausgeben, basierend auf den Herun-
detecting means is easily mounted to and re-  35       terdrUckdruck
entsprechender Finger; moved from the player's arm.
(b) Auswahlmittel (12) zum Auswahlen einer der Vielzahl von
Detektierschaltungen; und 10. A musical tone control apparatus according to
(c) Mittel (14, 16, 17) zum Erzeugen musi- claim 8 wherein said angle
detecting means             kalischer Tonsteuerdaten, basierend auf den
includes a mercury switch (Ra, Rb; La, Lb)  40         ersten Daten einer
ausgewahiten Detektier- which is turned on or off in response to inclina-
schaltung. tion applied thereto when player mounts said angle detecting
means at his arm and then       4. Musikalische Tonsteuervorrichtung nach
An- swings his arm up or down.                           spruch 3, wobei
die ersten Daten folgendes 45      aufweisen: ein Tastaten-Ein-Signal
(KON), an- 11. A musical tone control apparatus as claimed in     fingliche
Berihrungsdaten (ITD), die einen claim 7 comprising:
Grad des Tastatenherunterdrickens darstellt 



(b-2) selecting means (12) for selecting one      zu dem Zeitpunkt, wenin
die Tastate herunter- of said plural detecting circuits; and
gedrUckt wird, und  Nachber~hrungsdaten (b-3) rneans (14, 16, 17) for
generating   50     (ATD), die einen Grad der Tastatenherunter- musical
tone control data based on said first     drUckst,rke darstellen, wenn die
Tastate konti- data of selected detecting circuit.               nuierlich
heruntergedrUckt wird, wobei die mu- sikalischen Tonsteuerdaten (MCD)
mindestens PatentansprUche                                         eines
der folgenden aufweist: das Tastaten- 55      Ein-Signal, die Tastatencode-
oder SchlOssel- 1. Eine musikalische Tonsteuervorrichtung, die
daten (KC) zum  Designieren einer Tonh6he, Detektiermittel (1 R, 1 L) mit
der Form eines        Tonvolumendaten (VOL) oder Klangfarbendesi- Griffes
aufweist, an dem  eine Vielzahl von          gnierdaten (TD). 8    15
EP 0 322 824 B1                     16    1 llHl lI   III l   ll  1I l1 5.
Musikalische Tonsteuervorrichtung nach An-           gnal entsprechend dem
detektierten Schwenk- spruch 3, wobei die Detektierschaltung folgen-
winkel zum  Steuern der entfernt gelegenen des aufweist:
musikalischen  Tonerzeugungsvorrichtung  zu (a) Konvertier- oder
Wandlermittel (7) zum        erzeugen. Wandeln einer detektierten
Variierung des   5 HerunterdrUckdruckes eines entsprechen-       9.
Musikalische Tonsteuervorrichtgung nach An- den Fingers in Detektierdaten,
wobei die          spruch 8, wobei die Winkeidetektiermittel an
Detektierdaten  als  NachberUhrungsdaten          einem Triger (33) durch
die Verwendung fil- ausgegeben werden;
chiger Befestiger (31, 32) angebracht sind, wo- (b) Vergleichermittel (8)
zum  Vergleichen   10   bei der Trager an dem Arm des Spielers ange- des
Werts der Detektierdaten mit einem            bracht ist, wodurch die
Winkeldetektiermittel vorbestimmten Wert, wobei die Vergleichs-
leicht an den Arm des Spielers angebracht mittel ein Ausgangssignal
abgeben, wenn           werden konnen und von diesem abgenommen der Wert
der Detektierdaten gr6l3er wird als      werden konnen. der vorbestimmte
Wert; und                15 (c) Mittel (9 bis 11) zum Erzeugen eines
10. Musikalische Tonsteuervorrichtung nach An- Tastaten-Ein-Signals,
basierend auf dem           spruch 8, wobei die Winkeldetektiermittel einen
Ausgangssignal der Vergleichermittel, wobei       Quecksilberschalter (Ra,
Rb: La. Lb) aufweisen, die Mittel auch die Detektierdaten entspre-
der ein- oder ausgeschaltet wird, ansprechend chend dem Timing des
Tastaten-Ein-Signals  2o     auf die Neigung, die daran angelegt wird, wenn
als aniAngliche Bertihrungsdaten ausgeben.        der Spieler die
Winkeldetektiermittel an seinem Arm anbringt und dann den Arm nach oben 6.
Musikalische Tonsteuervorrichtung nach An-           oder nach unten
schwenkt. spruch 2, wobei einer der vorbestimmten musi- kalischen Effekte
designiert wird durch Herun-   25   11. Musikalische Tonsteuervorrichtung
nach An- terdrUcken von mindestens einem der Druck-           spruch 7, die
folgendes aufweist: sensoren.
(b-2) Auswahlmittel (12) zum Ausw~hlen ei- ner aus einer Vielzahl von
Detektierschal- 7. Musikalische Tonsteuervorrichtung nach einem
tungen; und der AnsprOche 1 oder 2, wobei die Detektier-  30       (b-3)
Mittel (14,16, 17) zum Erzeugen musi- mittel folgendes aufweisen:
kalischer Tonsteuerdaten, basierend auf den (a-1) Timingerzeugungsmittel (7
oder 10)             ersten Daten einer ausgewdhlten Detektier- zum
Erzeugen eines Timingsignals, wenn              schaltung. eine
vorbestimmte  Zeit abgelaufen  ist, nachdem der Wert des Detektiersignals
ei-  35   Revendications nen Bezugswert Ubersteigt; und (a-2)
Speichermittel (11) zur Eingabe und      1. Appareil de commande de sons
musicaux zum Speichern des Detektiersignalwertes zu        comportant des
moyens detecteurs (1R, 1L) en jeder Zeit, wenn das Timingsignal daran
forme. de poignee sur lesquels sont fixes une geliefert wird, wobei die
Speichermittel ihre  40  pluralit6 de capteurs de pression, lesdits
gespeicherten Daten als ein erstes Signal         moyens d6tecteurs
emettant un signal de de- entsprechend einer anfanglichen BerUhrung
tection correspondant a la pression exerc~e jeder Taste abgeben, wobei das
Detektiersi-       sur eux par les doigts correspondants d'un gnal als ein
zweites Signal entsprechend          operateur tenant dans  les  mains
lesdits einer Nachberuhrung jeder Taste abgege-   45      moyens
detecteurs, 



ben wird; und wobei die musikalischen Ton-            caract6ris6 en ce
qu'il comporte en outre steuermittel folgendes aufweisen:
un moyen de commande de sons musicaux (5) (b-1) eine Vielzahl von
Detektierschaltungen      destine a etre fixe a la taille de l'operateur et
(6RI, bis 6A7; 6L1 bis BL7), die jeweils          reli6 auxdits moyens
detecteurs afin d'6mettre erste Daten abgeben, basierend auf dem    50
des donn6es de commande de sons musicaux Herunterdrickdruck eines
entsprechenden           (MCD) fondees sur ledit signal de d~tection
Fingers.                                          6mis d partir desdits
moyens d6tecteurs, et un appareil g6n6rateur de sons musicaux a dis- 8.
Musikalische Tonsteuervorrichtung nach einem         tance command6 par
lesdites donnees de der vorhergehenden AnsprUche, die Winkelde-   55
commande de sons musicaux afin d'6mettre tektiermittel (30R, 30L) aufweist,
zum Detektie-     un son musical qui soit commande en r6ponse ren eines
Schwing- oder Schwenkwinkels des           a ladite pression exer~ed  par
le doigt corres- Arms eines Spielers, um dadurch ein Winkelsi-
pondant. 9    17                EP 0 322 824 1B1                    18
1111111 1111111 H   11111 1 1111 * C   L  M   S 2. Appareil de commande de
sons musicaux                 (c) des moyens (9 a 11) destinds a emettre
conforme a la revendication 1, dans loquel            un signal de frappe
de touche. fondd sur le chacun desdits capteurs de pression est muni
signal de sortie dudit moyen comparateur, d'un element piezo6lectriquo dont
la resistance      lesdits moyens emettant egalement lesdites varie en
r6ponse a ladlilo pression exerc6e par   5   donnbes de d6tection
correspondent au ca- fe dolgt correspondant lui etant appliquee.
dencem rnt dudit signat de frappe de touche somme donnkes de frappe
initiale. 3. Apparel de commande de sons musicaux conforme a la
revendication 2, dans lequel      6. Apparel! de commande de sons musicaux
ledit moyen de commande de sons musicaux   10      conforme a la
revendication 2, dans lequel on comprend:
indique l'un des effets musicaux predstermines (a) une pluralite de
circuits d6toctOurs (6R1    en appuyant sur au moins un desdits capteurs a
6R7: 6L1 a 6L7) 6mettant chacun des            de pression. premibros
donnees fond6es sur ladite pres- sion exorcee par le doigt correspondant;
15  7. Appareil de commande de sons musicaux (b) un moyen s6lecteur (12)
destinW  A s6-       conforme 3. 'une quelconque des revendica- lectionner
un desdits circuits de la pluralit6   tions 1 ou 2, dans lequel ledit moyan
d6tecteur de circuits d4tecteuIs: et                       cornpcrle: (c)
des moyens (14, 16, 17) destines h             (a-i) un moyen g6n6rateur de
signaux 4       g6nerer des donn6es de commande de   20
d'horloge (7 ou 10) destind A g6n~rer un sons musicaux fond~es sur lesdites
premi6-         signal de synchronisation quand un temps res donnees du
circuit d6tecteur s6lection-        prdd6terminO s'est Ocoul6 aprbs que la
va- ne.                                                leu' duldit signal
de d6tection excede une valeur de reference; et 4. Apparel! de commando de
sons musicaux   25            (a-2) un moyen de stockage (11) destine 6
conforme a Ia revendication 3, dans lequel            ontror et a? stocker
(a valeur dudit signal de lesdites premieres donnees incluent un signal
d6tection a chaque fois que ledit signal de de frappe de touche (KON) des
donn6es de              synchronisation lui est envoy6, ledit moyen frappe
initiale (LTD) repr6sentant un degre de        de sockage 6mettant ses
donn6es stockees pression sur Ia touche a l'instant ob la touche   30
comme premier signal correspondant a une est enfoncee, et dos donnses de
"suite de             frappe initiale de chaque touche, ledit signal
frappe" (ATD) repr6sontant un degr6 de force          de d6iection 6tant
emis comme deuxieme de pression sur la touchs quand la touche est
signal correspondent A une "suite de frap- enfonc6e en continu, lesdites
donnees de              pe" de chaque touche; et dans lequel ledit commando
de sons musicaux (MCD) compor-  35           moyon de commande de sons
musicaux tant au moins un desdits signaux de frappe de         comprend:
touche, les clonn6es de code de touche (KC),          (b-1) une pluralitM
de circuits d~tecteurs afin d'indiquor une hauteur do son. des don-
(lRI N 6fR7; GL1 N 6L7) 6mettant chacun nees de volume de son (VOL) et des
donnees            cles prernieres donndes fond6es sur ladite indiquant lo
timbre acousticlUe (TD).      40         pression exercee par le doigt
correspon- dant. 5. Appareil de commande de sons musicaux 



conformea   la revenclication 3, dans lequel    8. Appareil de commande de
sons musicaux ledit circuit detecteur comprend:                  conformne
A June quelconque des revendica- (a) un moyen convertisseur (7) destin6 a
45    tions proc6dentes, comprenant des moyens convertir la variation
detectoe do ladite        d6tecteurs d'angle (30R, 30L) destines a de-
pression exercie par le doigt correspondent      tecter langle
d'orientation du bras du joueur en donnecs de d6tection, lesdites donn6es
pour, par Ja-mrnoe, g6nerer un signal d'angle de detection 6tant emises
comme donn6es          correspondant a l'angle d'orientation detecte de
"suite cle frappe":                  50       afin de commander I'appareil
g6n6rateur de (b) un moyen comparateur (8) dostin6 a           sons
musicaux a distance. comparer la valeur desdites donn6es de detection avec
une valeur predeterminee,     9. Apparell de commando de sons musicaux
ledit moyen comparateur emettant un signal       conforme a6 la
rovondication B, dans loquel de sortie quand la valeur desdites donnees
55  ledit moyen detecteur d'angle est fix6 a un de d6tection devient
sup6rieure a ladite va-     brassard (33) au moyen d'attaches plates (31,
Jeur pr6detorminee; et                           32), ledit brassard 6tant
fixs au bras du joueur, ce par quoi il est facile de fixer ledit moyen 10
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I1i,! 11111 11 J!il detecteur d'angle d'orientation sur le bras du joueur,
ou de l'en retirer. 10. Appareil do commando de sons musicaux conforme a la
revendication 8, dIans lequel   5 ledit moycm, dotecteLI- d'angle inclut un
corn- mutateur a mercure (Ra, Rb; La, Lb) qui est mis en tonction ou hors
fonction en r6ponse a l'inclinaison qui !uI' st appliqu6e quand le joueur
fixe lodit moyen. detecteur d'angte aP son   10 bras, puis deplace son bras
vers le haut ou vers le bas. 11. Appareil de commande, de sons musicaux
conforme a la revendication 7, comprenant     15 (b-2) un moyen de
selection (12) destind a s6lectionner un circuit de ladite pluralite de
circuits d4tecteurs; et (b-3) des moyens (14, 16, 17) desfin6s a g6n6reir
des doninees de commande de   20 sons musicaux foncldes sur lesdites
premie- res donn6es du circuit detecteur s6lection- ne. 25 30 35 40 45 50
55 11    


