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Next in Fig. 2.20 designates an analog mul- tiplexer of seven channels
which selects and out- The Present invention relates to a musical tone  pus
one of detection signals (i.e voltage signals) control apparatus. and more
articularly to a musi-  from the potentionmeter 8a to 8c. and pressure sen-
cal tone control apparatus which controls a musical   5   sitive elements
17a to 17d based on a channel tone in response to bending and stretching
move-     select signal CS. supplied. to its. select terminal. 21 ments of
player's fingers and the like,  designates. an analog-to-digital (A/D).
converter The present applicant has developed a musical  which converts the
detection signal outputted via tone control apparatus capable of converting
play-  the analog multiplexer 20 into digital detection data er's movement
into the musical tone as disclsed   10  of predetermined bits. ln addition,
22 designates a in prior, not prepublished EP-A-0264782. Figs, 1    central
processing unit (CPU), 23 designates a read and 2 are views showing
detailed. constition of  only memory (ROM) for storing programs used in
this musical tone -control apparatus. This apparatus  the CPU 22, ana 24.
designates a random,. acess comprises a main. unit' 1. detecting portion
2'for  memory (RAM)which is used. a work area right elbow, detecting:
portion 3 for left elbow and   is   .. The 'CPU 22 supplies the 'channel
select  signal detecting' portion 4 for right hand. The main unit 1   C$
which sequentially varies to the analog mul- is mounted to' player's waist
by a belt 5  The    tiplexer 20 to thereby scan the outputs of poten-
detecting portions 2. 3 and 4 are respectively    tiometers 8a at 8c. and
pressure sensitive elements mounted to player's right elbow, left elbow and
17e to 17d with high speed. in addition, based on right band. In. addition
to the musical tone control  20   first detection data which 'are obtained
by convert- unit, the main unit .1 further provides a musical tone  ing
the. detection signals from the potentiometers signal generating circuit
and speaker.               8a. and 8b in the A/D converter 21, the CPU 22
Next, description will be given with respect.to  judges bending angles of
right and left elbows by the detecting portions 2. 3 and 4. First, the
detect-  four angl stages. Then, based on such judgement ing portion 2
includes a supporter 7a, thin type   25  result, the CPU 22 generates key
code data KC for potentiometer a and lever 12a which is. mounted
designing the predetermined tone. pitch in re- to a sliding 'Member of
potentiometer'8a:When a,  sponse  to combination of of the bending angles
of right arm joint is moved, the lever 12a revolves the  right and left
elbows. In addition., based on second sliding member of potentiometer 8a
The detecting  detection  'data which are obtained by converting portion 3
is constituted as similar to the detecting   30  the. detection signal.
from the potentiometer 8c, a portion 2. When a left arm joint is. moved a
lever  bending angle of right wrist is judged .by three 12b revolves a.
sliding 'member of a potentionmeter   angle stages.Then. based .on such
judgement re- 8b These potentiometers 8a and 8b have. respeo-   suit, the
CPU '22 generates tone volume data VOL tivo terminals which are
respectively connected to.  for designating tone volume (.e., large. middle
and . the main unit 1 via wires 15a and 15b.        35  smatt tone  volume)
in response to the bending In. the detecting 'portion 4, 16. designates a
angle of' right wrist Further, based on third detec- glove made from
stretch fiber maial. At partial    tion. data which are. obtained by
converting the portion of. this glove which. covers'wrist'joint of
detection signals from the pressure sensitive ele- players. right hand, a
potentiometer 8c is. mounted.  ments 17a to 17d the  CPU 22 judges whether
Similar to the detecting.portion 2. a lever 12c is  4o  each of index
finger, middle finger, third finger and fixed at a sliding member of. this
potentiometer So,  little finger is bent or not. Based on such judge- and
this lever 12c is mounted to the glove 16. In  ment result the CPU 22
generates tone color des- addition, at. an inner portion of each finger tip
of  ignating data.TD  for designating the predetermined this glove  , i6
each of pressure sensitive elements'  tone color (e.g,tone color, of piano,
organ, flute, 17a to 17d is mounted. The specific resistance of   45
saxophone or clarinet. etc.) in response to combina- this pressure
sensitive element varies in response  tion of bent fingers. to the
depressing pressure. applied from each fin-   These key code data KC. tone
volume data ger tip. In- the case where the fingeris stretched.  VOL and
tone color designatng data TO (all of the depressing pressue is .not
effected 'each      which are called musical tone control data") gen-
pressure sensitive element. On the contrary in the  50 erated in the CPU 22
are 'supplied to a musical case where the finger it bent, the depresing
pres-  tone. igal generating. circuit 26' via a bus line 25. sure
corresponding to' a bending angle of finger Is  The musical tone signal
generating circuit 26 gen- effected to each pressure sensitive element so
that  erates the musical tone signal having the tone pitch its specific
resistance. will be varied. The terminals  corresponding to the key code
data'KC, the tone of 'potentiometer 8c and pressure sensitive ele-   55
volume, corresponding to the tone volume data VOL ments 17a to 17[err] are
respectively connected to the. 55  and the tone color, corresponding to the
tone color main unit 1 via a wire 15c.                       designating da
TD  This musical tone signal is supplied to the speaker 27' from which the
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3   EP   O 322 825   B1.       4 responding. musical tone is generated. In
addition,  cal tone generting apparatus. In Fig. 7. 42 des- a transmitter
circuit 28 transmits the musical tone  ignates a key code generating
circuit which con- signal by wireless.             verts the outputs of
detecting portions 32 and 33 However, the above-mentioned musical one
info the key code KC. In this case, one edges of control apparatus is
disadvantageous. in. that the   5  the  finger switches. Sr1 to Sr5 and.
S11 to. S15 are main unit 1 is bulky so that this. main unit 1
respectively connected to input terminals of the. disturbs the players
movement.                   key code generating circuit 42 by cables. On
the As another conventional musical tone control    other hand,  constant
voltage +V is applied to the apparatus. the present applicant has
developed. a  other edges of these finger switches. The key code musical
tone generating apparatus capable of gen-   to  KC is supplied to a musical
tone signal generating eratng the musical 'tone corresponding to. :the
circuit 43 wherein the key code .KC is converted. bending.and stretching
movement of finger  as dis-    into the musical tone signal In addition. a
tone closed.in Japanese Patent. Application No62-44233   color seting
.switch 44 changes several constants (see U.S. Patent Application Serial
No.161, 176).        of the  key code generating circuit 42 and .musical
Fig. 3 shows  an outer  appearance ot this musi-    15  tone singal
generating circuit 43 to thereby change cal tone generating apparatus. This
apparatus in-  the tone color. Further SP designates a speaker. cludes a
main unit 31 detecting portion 32 for right  These Key code generating
crcuit 42. musical tone hand and detecting portion 33 for left hand. The
signal generating   circuit 43, tone  color setting main unit 31 is mounted
to the players waist by a  switch 44 and speaker SP are all included within
belt 3                                        20  the main unit 3l. Fig. 4
is a perspective side  view showing a   20     The output of  finger
switches are supplied to digramatical constition of the detecting portion
the key oode generating circuit 42 wherein the key 32. In Fig. 4. Fr
designates a glove. and Sr1 to Sr5  code KC corresponding to the musical
scale i.e are  detectors. (herinafter, referred to: as. finger  tone
"do","re",mi","fa","so","la" and "si".)is switches  each mounted to the
back of each finger  25  generaated. Such  key Code. KC is. supplied to the
of the glove Fr. Each of these finger switches Sr1   musical  tone
generating circuit 43 wherein to Sr5 is constituted as shown in Fig. 5. fOr
exam-  the musical tone signal having the musical scale pie. In Fig. 5,35
designates a rectangular tin plate     corresponding to the  supplied key
code KC is formed by plastics, and one edge portion thereof is  generated.
and then outputted. to the. speaker SP fixed at a finger foot portion of
the  glove Fr. At  30  Thu the speaker SP is driven by this musical tone
another edge portion. of thin plate 35, a cyinder 36 .    30  signal:
.   .      . whose opening directs toward the finger  root por-
However since the .above-mentioned finger tion is mounted. One edges of
springs 37a. and 37b  Switch uses the flat thin plate, the bending point of
are fixed at bottom portion of this cylinder. 36, while  thin plate must be
varied in response to the mount- other edges: thereof .are fixed at one
edge of a   35  ing state of glove.For this reason, the player must
,movable member 38. . Therefore, the movable       confirm the bending
angle of finger where the member 38 can freely slide within th.cylinder 36.
finger.switch is turned on in advance.ln addition A gate member .9 having
U' shape is mounted on      the constitution of above finger switch. must
be the  middle portion between first joint and second   complicated. and
each finger switch must be made joint of each finger portion of the glove
Fr so that .40   by changing  the size thereof in accordane with the thin
plate. 35 can be passed through; A push  the. size of each finger.
Therefore, there is a prob- button switch 40 is mounted. at the .gate
member   lem in. that the. production cost of finger switches. 39. wherein
the push button switch 40 has a push   must become   higher. button 40a
whose projetion sticks out in the finger   The above-memtioned musical tone
control ap- tip direction,                 .45  peratus generates a key-on
signal when the finger In the  above-mentioned finger switch. Sr2 when  is
bent. On the  other hand. in Japanese Patent the player bends 'his finger
at its second joint as  Application No.52-23381 an acceleration sensor is'
shown in Fig,6 .thin plate 35 is moved in D     provided   in order to
detect an acceleration in the direction so that the tip edge of movable
member   movement Of player's body, and the output signal 38 pushes the
push button 40a. ThuS, the push  so  of this acceleration  sensor is
compared with the button switch 40 must be turned on. Then, when
predetermined threshOld value to thereeby generate the. Player stretches
his finger, the push: button  the key-on. signal . At tie timing when the
above switch 40. is turned: off. Similar to the detecting  .    key-on
signal is generatd.. the musical. tone is portion 32. the detecting portion
33. provides a     generated. In the case. where. the acceleration. son-
glove F1 to which finger-switches S11 to S15 (not  55  sor for outputting
an analog signal is used, such shown) are.respectively mounted.
analog signal is stored in a.register and the like Next, Fig. 7 is a block
diagram showing an     and used  for controlling  the tone  volume and the
electric constittion of the above-mentioned musi-  like. . . 3
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5    EP 0 322 825 B1                                 6 *       However. in
the conventional musical tone. con-  generating apparatus; trol apparatus.
the position where the finger switch   Fig. 8 is a perspectve side view
showing a belt is turned. 0n must be. determined. because of its
type musical  tone. control apparatus according construction, and the
threshold value must be          to a first embodiment: fixed. Hence it'is
impossible to. adjust the timing  5    Figs9 and 10  are plan view and side
view of for generating the musical tone in respose to the    the first
embodiment; way of each player of moving his. finger and the     Fig. 11 is
a diagram showing circuits held in like. In addition. chatting of switches
and de-        holding portions  in the  first embodiment .viation of:
player's ,.movement effects te key-on   'Fig. 12 is. an outer appearance of
player who signal such that the  key-on signal must become   100   mounts
the first embodiment.at his waist: unstable Further. the conventional
musical tone      Fig.  13 is a, block  diagram   showing the first control
apparatus uses the signal .level of move- .                  . *  ment
detecting signal as it is. and such signal. level  Fig. 14 is a view
showing an  appearance of a is not adjusted in response  se to the
performing stats.   detecting.porton for  rght hand which is applied
US-A-4: .635 S16 relates to the features of the  15    in a  musical tone
control apparatus according to *  . preamble of claim 1 and 6
a second embodiment. It is accordingly a primary object of the present
Fig. 15 is a plan. view showing a first supporting invention to provide a
musical tone contorl appara     portion which is used in the detecting
portion tus which can control:the musical tone in response    shown in Fig;
14;                     . . to the. bending movements of players hand or
foot   2o  Fig. 16 to a sectional view taken in. the direction It is
another object of the present invention to  of arrows along  the line. A-A
in Fig. 16; provide a musical tone control apparatus which           Fig.17
is a-plan view  showing.a second sup- does not disturb the player's
movement.   porting portion which. is used in the .detecting . It is stil:
another object of the present invertion  portion shown in Fig, 14; to
provide  a musical tone control apparatus in     25    Fig. 13 is a
sectional view taken in the direction which the. bending point of each
finger switch can   of arrows along the line B-B in Fig. 14; be set
constant and the constitution of finger switch    Fig.  19 is a. plan view
showing the. constitution of can be simplified.
a joint. switch used .in the detecting portion It is a further object of
the present invention to  shown in Fig. 14 provide a musical tone.control
apparatus capable.: 30  Fig. 20 is a sectional. view taken the. diretion -
of generating the key-on signal stably.  of arrows along the line'C-C in
Fig. 10. The present invention:is directed to a musical.     Fig. 21 is a
plan view showing a glove used in tone control apparatus a set forth in the
preamble     the detecting portion. shown in Fig. 14: of laims 1 and. 6
and. is characterized  by  e            g.22 isaside veiw of Fig. 21;
Features of the characterizing part Of said claim l  35    Fig.23A to 23C
are side views for explaining a and.6             .     .
movement of finger member used in the detect- Further objects and advantage
of the.present         ing  portion shown in Fig. 14 invention .will be
aparant from the following from the   de-           Fig.24 is a diagram
showing  relation between scription,'reference being had to the
accompanying               operations of fingers. and  musical scale of
saxo- drawings -wherein. preferred .embodiments of. the.  40    phone
present invention are clearly shown.     Fig. 25  Is a. diagram  showing
relation between in the drawings:
operations of fingers. and musical scale of trum- Fig. 1 is an outer
appearance of player to. whom        pet. the-conventional musical tone
control apparatus       Fig. 26 is a perspective side view showing par- is
mounted:                                45     tial  constitution of
detecting portion according to Fig. 2 is a block diagram  showing an
electric       a modified example of second embdiment: constitution of the
musical tone control appara-  Fig. 27 is a perspective side. view showing
a tus shown in Fig 1:
. Fig. 3 is an outer appearance of player to whom      Figs; 28 and 29 are
side views for explaining the conventional musical tone generating ap-   50
movement .of the third.embodiment; paratus. is mounted;
Figs. 30 and 31 are circuit diagrams for explain- Fig. 4 is a perspective
side view .showing  the     ing the-third embodiment; detecting portion
shown in Fig.3:                      Fig. 32 is  a block diagram showing
an electric Figs. 5 and 6 are perspective side views show-
constitution of the third  embodiment. ing,the mechanical constitution and
operation of  55    Fig. 33 is a view showing an appearnce of the
conventiona finger switch;                          player who wears a
first modified example of Fig. 7'is a block diagram showing the electric
third embodiment: .constitution of te  conventional musical tone - 4
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Figs. 34 to 36 are views for explaining a second  from a.sensor (e.g.. the
potentiometer 8a and the modified example of third embodiment.
like shown in Fig. 1)is supplied. and this connector Figs. 37 and. 38.
are,block, diagrams showing. an:  112 is connected  to.the input terminal
of analog. electric constitution of fourth embodiment        switch 113.
This signal. supplied to the connector Fig. 39 is a    block diagram showin
a modified    s   112 can include a  digitsal signal and analog signal.
example a fourth embodiment; and,              The  analog switch circuit
113 .is constituted by Fig. 40 is a graph ..showing hysterisis character
plural analog Switches Based on select data SD1 istic of  key-on signal
Fig. 39.            suppied from a CPU 118 the signal inputted to the
Next,.description will be given with respect to  connector 112 is supplied
to the selected. one of the. .preferred. embodiments of the present inven-
10 A/D converter 114 and buffer  amplifer.. 115, via the. tion.-wherein
like.reference characters designate-    analog switch circuit 113 The A/D
convertor 114 like or coresponding parts  throughout. the several
converts the output  of  analog switch circuit 113 into. views.   .
.        digtial data which are then outputtted to the register 118. On the
other-hand  the buffer  amplifier 115 [A) FIRST EMBODIMENT
16   amplifiers the output   of analog switch curcuit 113 and then the
amolified output is outputted to the ,Fig. 8 is. a perspective side view
showing  the        register 116. *The register 116 stores and then belt
type musical tone control    apparatus according'    outputs the data
ouputted from the A/D converter to  the first embodiment, ad Figs. 9 and 10
are  114 or buffer amplifier .115 to a bus line BS of the plan: view and
side view  thereof. Fig. 11 is a'  20   CPU 118 diagram showing each
circuit held in each holding                 Similiar  to the
above-mentioned   receivernt  circuit portion of  the belt. type musical
tone    control ap-             111 a receiver  circuit 119 is constituted.
Mora paratus Fig .12 is a view. showing the player to   specificaily, the
receiver circuit 119 comproses a whom the belt type muscial tone control
.apparatus    connector. 120,  analog     switch  121, A/D oonverter is
mounted  and Fig.13 is a block diagram show-  25 122 buffer amplifier 123
and register 124.This ing the circuit constitution of the first embodiment.
reciever curcuit 119 is held in  the holding  portion As shown in Fig. 10
each module is actually  cov-     SN7 ered in the first. embodiment.
However, for better   in addition. 125 designates a battery for sup-
understanding, each module is shown without cov-        plying dc
voltage.to each.portion.  and this battry ering in Fig.8 and 9
30   125  is held  in the holding portion SN3.Further,an - in Figs.8 to
10,101. designates a belt made of     operating portion; 126-is held in the
holding portion the resin. A hook mounting  portion 103 is con-    SN4 This
operating  portion 126 comprises plural nected to the left edge  portion of
this belt 101 via a  push switches SW  (see Fig. 8) and encoder (not
connecting portion 102. At the lower face of this'   shown) which enodes
the outputs of operated hook- mounting  portion. 1O3, hooks 104 made of 35
push switches SW. The ;encoded output .of this. metal  are attached. On
the other hand a  hook Is outputted   to the bus line    BS. receiving
portion, 106  is connected  to the right-   ':Further 127 designates. a.
ROM  for storing pro- edge portion of this belt 101 via a connecting
grams of the CPU 118,'128 designates a RAM for portion. 105. Plural hook
holes for receiving the         storing data and 129 designates a liquid
crystal hooks 104 are formed at the hook receiving portion  40   display
(LCD) indiator. The CPU 118  and ROM 106 in the center portion of this belt
101, holding    127;RAM 128 are. respectively held in the holding. portions
SN1 to SN7 each holding an elctric part        portions  SN5 and SN6, while
the LCD indicator 129 are  arranged. Within.these holding portions  SN1 to
is held in the holding portion SN4.whWhen the cover SN7  the holding
portion SN4 has a cover which        of holding portion SN4 is opened, the
LCD indica- can be opened and closed.IT is apparent  from Fig         45
tor 129 can be watched as shown in Fig.8 130 10 that .upper portions.of
holding portions SN1 to-  designates a transmitter  in which tone pitch
data. SN7 are relatively thin as compared to lower por-   tone color. data,
tone volume  data, key-on/off sig- tions;, thereof. Such  construction is
employed in     nals etc supplied from   the CPU 118 are mixed *      order
that the thickness of this musical tone control
with the carrier wave and then transmitted via an apparatus seemed to be
relatively thin as com-  50  antenna l30a. Furthermore,131 designates a
musi- pared to the real thickness    when this musical tone
cal instrurment digital interface (MIDI) circuit held in control apparatus
is mounted   at the player's waist.  the. holding. portion SN1. This MIDI
circuit 131 Next in Fig.13 111 designates  a receiver  converts the
above-mentioned tone. pitch data, tone circuit held in. the holdng portion
SN2.This re-    color data tone volume data key-on/off signals etc. ceiver
circuit 111 comprises a connector 112;ana- 55  into the data of  MIDI
standard,.and.then such data *        log  switch circuit 113
analog-to-digital(A/D)' con-   are outputted to. an output  terminal 131a.
verter 1l4, buffer, amplifier 115 add register 116.    Next description
will be given with respect to conneotor 112 is a terminal to which a signal
the operation of the musical tone control apparatus    9               ' EP
0 322 82 B1                    10 according to the first embodiment. In the
case        As described heretofore, some groups of parts where the music
Is to be performed, the player     are held in plural modules (i.e.,
holding portions), mounts the present musical tone control apparatus  and
these modules are respectively and Indepen- 



shown in Fig. 8 to his waist at first. Next, the player  dently arranged on
the belt in the first embodiment. mounts the sensors for detecting the
movement of   5   Hence, the musical tone control apparatus accord- body
(e.g., the potentiometers 8a and 8b shown in  ing to the first embodiment
does not disturb the Fig. 1) at several positions. and then the wires of
player's movement. In addition, the first embodi- the sensors are connected
to the connectors 112    ment Is advantageous in that the carrying of musi-
and 120. In the case where the musical tone gen-   cal tone control
apparatus becomes easy. erating apparatus is driven by wire, the musical
ro tone generating apparatus is connected to the out-  [B] SECOND
EMBODIMENT put terminal 131a by the wire. Thereafter, the pow- er is
applied to the musical tone generating ap-      Next, description will be
given with respect to paratus and the musical tone control apparatus
the musical tone control apparatus according to the mounted at the player's
waist.                is  second embodiment Fig. 14 is a plan view show-
Then, the cover of holding portion SN4 is      ing a constitution of
detecting portion Dr for right opened, and the push switches SW of the
operat-    hand. In Fig. 14, the detecting portion Dr comprises ing portion
126 are operated to thereby input the  a detector SHr having the palm shape
of right hand information representative of wire or wireless op-  and a
glove FHr for mounting this detector SHr. eration (i.e., the connecting
method of the musical  20  218 designates a first supporting member made of
tone generating apparatus) and the kind of sensors  the plastics. As shown
In Fig, 15, the first support- mounted to the player's body. When such
sensor     Ing member 16 has the shape of hand without kind is inputted,
the CPU 118 detects such sensor  fingers. As shown in Fig. 16 (which is the
fragmen- kind so that the CPU 118 outputs the select data  tary view taken
in the direction of the arrows sub- SD1 and $02 to the analog switch
circuits 113 and   25  stantially along the line A-A of Fig. 15), the
little 121 based on whether the sensor output is analog  finger root
portion and its lower portion and the signal or digital signal. Thus, the
input signal of  thumb root portion and its lower portion are respec-
connector 112 is supplied to one of the A/D con-   tively bent upwards
along the palm of hand. In verter 114 or buffer amplifier 115, while the
input  addition, as shown in Fig. 15. a plane fastener 217 signal of
connector 120 is supplied to one of the   so  Is mounted at lower left
portion of the first support- A/D converter 122 or buffer amplifier 123.
ing member 216. Next, 218 designates a second Next, the player operates the
start push switch  supporting member formed by the same material SW for
commanding the start operation and then     of first supporting member 216
and mounted at the the cover of holding portion SN4 is closed. There-
front face of the first supporting member 216. As after, the player starts
to perform .body actions   35  shown in Fig. 17, each of cuttings 218a to
218d Is such as rhythm exercises. After this sort push     formed at each
finger root portion without the switch SW is operated, the Input signals of
connec-  thumb root portion T in the second supporting tors 112 and 120 are
periodically written into the  member 218. Each of finger members 219 to
223 registers 118 and 124 as the sensor data. The CPU  Is formed in the
longitudinal direction of each fin- 118 sequentially transmits such sensor
data to the   40  ger. More specifically, the finger member 219 is in RAM
128. Based on such transmitted sensor data,    contact with the thumb, the
finger member 220 is the CPU 118 generates and then outputs the tone   in
contact with the index finger, the finger member pitch data (i.e., the key
code), tone color data, tons  221 is in contact with the middle finger, the
finger volume data and key-on/off signals etc. to the MIDI  member 222 is
in contact with the third finger, and circuit 131. This MIDI circuit 131
converts the sup-  45  the finger member 223 is in contact with the little
plied data and signals into the data of MIDI stan-  finger. Each finger
member is formed by the same dard. Such data of MIDI standard are passed
material of the first and second supporting mem- through the output
terminal 131a and cable and     bers, and each finger member has the shape
which then supplied to the musical tone generating ap-   can be fitted with
each finger. As shown In Fig. 18 paratus from which the musical tones are
gen-  so  (which is the fragmentary view taken In the direc- erated based
on the data of MIDI standard.         tion of arrows along the line 8-8 in
Fig. 14), the Incidentally, when "wireless transmission Is  sectional shape
of each finger member is curved selected as the transmitting means for the
musical  along each finger shape so that each finger can not tone
generating apparatus, the tone pitch data etc.  be removed from each finger
member. In addition, are supplied to the transmitter 130. In addition, the
66  each of finger members 220 to 223 is mounted to LCD indicator 129
displays the names of sensors   the first supporting member 216 by each pin
224 at which are selected by operating the push switches  each cutting of
the second supporting member 18 SW.
so that each finger member can be freely revolved [err]            [err]
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around. each pin 224. Further. the finger member  detecting portion 0r for
right hand is constituted. In 219 Is mounted to the second supporting
member      addition, the detecting portion 01 for left hand (not 218. by.
the pin 224 so that the finger member 219  shown) is also constitutd as
similar to the detect- can be freely revolved. Due to stage differences
ing portion or for right hand. This detecting portion 



among the cuttings of the seconds supporting mem-   5   0r provides joint
switches Shl1 to Shl5 for respec- ber 18    the, finger members 219 to 223
are pre-  tive fingers   . ven   from  being. crossed. Furthermore. joint
Next; description: will be given with respect to switches Shr1 to Shr5 a
respectively provided at  the glove FHr for right hand. Fig. 21 is a plan
view center positions-of the:finger members 219 to 223  showing the
appearance of the glove FHr. while Next. description will be given with
respect to.  to  Fig. 22 is a side view thereof. This glove FHr is each
constitution of joint switches Shr1`to Shr5     formed as double
construtcton because this glove Fig. 19 shows the joint switch for index
finger and  FHr provides an insert portion FHre for inserting a Fig. 20.
shows th  fragmentary view taken in the  detector SHr the palm of right
hand. This insert direction of the arrows along the line C-C  in Fig,
portion FHrais mounted. with plane fastener 237 19. In.Fgs. 19 and 20., 225
designates:a cutting    15  having to predetermined size. This plane
fastener formed in the width direction of the finger member  .   237.is
used for connecting with the plane fastener * 220. As shown in Fig. 20.
this cutting .225 has the  217 mounted. at the detector SHr (see Fig. 14).
The sectionally V-shape. 226 and 227 designate blocks  glove FHr is
constituted as described heretofore. each having the cubic shape. On the
side edge       Similar, to this glove FHr, another glove PHI for left
portion of finger member 220 in its width direction,  20  hand (not shown)
is constituted. these blocks 226 and 227 are arrangd at facing
The detecting portion Dr consisting of the de- positions by the width of
cutting 228. Similarly, 228:  tector SHr and glove FHr is. worn by.the
players and 229 designate blocks each having the cubic     right hand.
Thereafter, when thi player. bends his shape   On another side edge portion
of finger      index finger of right  hand as. shown in Fig. 23. the member
220 in its width direction, these blocks  25  cutting. 235 whose. thickness
is smaller than that of 228  and 229 are arranged. at facing. positions by
other portions must be. bent at first. Then, when the the width of cutting
226. 230 and. 231 designate  upper portion of finger  member 220 is bent
by. the blooks each having the cubic shape. The block 230   predetermined
angle as  shown in  Fig. 238, the is arranged at the middle position
between the       block 230 comes in contact with the block 231 and blocks
226 and 228. while the block 231 is ar-   w   the block 22also comes in
contact with the block ranged at the middle position between the blocks
229 In the joint switch Shr2 Therefore the contact 227 and 229. In this
case, the blocks 230: and 231  portion 233b  is conducted with the contact
portion face to each other by the width of cutting 225. 232  233b. Next
when the player further bends his shown in Fig. 20 designates a cutting
having con-  finger as shown in Fig, 23C. the finger member 220 cave shape.
This cutting 232 is formed at the   35  itself is bent because of.its
flexible material. For position in the back face. of finger member 220
this reason,excessive stress is. not applied to the which Indirectly faces
the cutting 225.        .    contact portions 233b and  234b so  that these
con- Meanwhile, 233 degnates an electrode which       tact portions will
not be broken. has a terminal portion 233a. conductive line L and    in
Fig. [err] Instead of the finger switches Sr1 to contact portion 233b. The
terminal portion 233a  is  40  Sr5 and Sl1 to Sl5 the  joint switches Shr1
to Shr5 positioned at the left side of the blocks 228 and  of the detector
Stir, and the joint switches Shll to 230. One edge of the conductive line 1
is con-  Shl5  of the  detector SH1 are connectd to the key nected to the
terminal portion 233a, while another  code. generating circuit 42 by the
cables 235 The edge of the conductive line L is stretches to the  key code
generating circuit 42 inputs on/off states edge In left side of the blocks
229 and 231 via the   45  of these joint switches Shr1 to Shr5 and Shll to
cutting  225. The contact portion 233b is connected   Shl5 and also inputs
tone color code TC from the to the, conductive fine L at te edge in left
side of  tone oolot setting switch 44. Based on the inputted the blocks 229
and 231. In addition. 234 designates  on/off states of joint switches and
the tone color an electrode having a terminal portion 234a and.   code TC.
the key code generating circuit 42 gen- contact portion 234b. The terminal
portion 234a is  so  erates the key code KC. arranged at the left side Of
the blocks 228 and 230.    Fig. 24 shows the relation between the on/off
The contact portion 234b is connected to this ter-'  states. of joint
switctes (where o: on, x: off) and the minal portion 234a and arranged at
the facing posi-  musical scale in the case where the tone color of tion of
the contact portion 233b so that the contact  saxophone is applied as the
set tone color of the portion 234b is in contact with the edge. of the
55 tone color setting switch 44. The key code general- blocks  228  and
230. Further. 235 designates;ca-     ing circuit 42 generates it. key code
KC. cor- bies each connecting to each of the teminal por- responding to
each of musical scale, "do". "re". tions 233a and 234a. As described
heretofore, the   "mi", .inresponse to the operation of each finger.
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14 In this case, bad on  the on/off states of the  joint  [C] THIRD
EMBODIMENT switch .Shl1 which is turned by the left thumb. octave number
and its key code KC are changed        Fig. 27 is a perspective side view
showing the over.                                             partial
constitution of the third embodiment. In Fig. On the other hand. Fig.25
shows the relation   5   27, 301 and 302 each designates a thin resistor
between the on/off states of joint switches and the  plate. On the upper
face of this resistor plate 301. 



musical scale in the case  where the tone. color of  carbon  resistors
303a. and 303b. are formed in trumpet is. applied as.the: set tone. color
of the tone  parallel in  the longitudinal direction and connected color
setting switch 44; This relation shown in Fig-   to each other, so that
U-shaped carbon resistor is 25 is different from. that shown in Fig. 24,:
1O   formed. On the upperface of the resistor plate 302, Then, the key code
generating circuit 42 se-   carbon resistors 304a and 304b are formed in
quentially generates and outputs the key code to   parallel. in addition
terminals Ta and Tb are-      . the musical tone signal generating circuit
43.from  spectively conneced to one edges of the carbon which the musical
tone signal having'the :musical  resistors  304a and 304b.305 designates a
sliding scale  correspondrng to the key .code KC and the   75      plate
formed   by metal  such as stainless steel. On tone color corresponding to
the tone color code .TO  the. upper  face of the sliding plate 305. stripe-
will be outputted. Such musical tone signal drives  shaped conducting
portions 306a and 306b each the speaker SP.
constutited by a strip of flexible base plate are in this, state. when the
player sets the tone     prod in parallel In.the longitudinal direction.
color by operating the  tone color setting switch 44.  20  Further.
insulating .portions 307 and 308 are re- the musical tone signal gnerating
circuit 43 inputs  spectively provided at both edges of the sliding the new
tone color code. tC so that the tone color  plate 305 The edges Of the
conducting portions of the musical tone to be generated is changed.
306a and 306b reach at the edges of the insulating  . When the player
performs his fingers as shownn. by  portions 307 and 308 Furthermore, 310a
and 310b 25           25 designate brushes mounted on the insulation por-
Fig. 24 or 25. in accordance with the. musical scale of tune to be
peformed, the speaker SP generates   tion 307.These brushes 310a and 310b
conduct to the  musical tones having. the tone color of saxo-  the,
onducting portions 306Oa and 308b and slide phone or trumpet. Thus, by
arbitrarily setting the  along the carbon resistors 303a and 303b respec-
desirable tone color, the present musical tone con-  tivey. Simiarly, 311a
and 311b designate bruses trol apparatus can perform the tune. by the same.
30  mounted on the insulating portion 308. These peformance of real musical
instrument....    .   brushes 311e and 311b conduct to the conducting
Incidentally. since each finger member is      portions 306a and 306 and
slide along the carbon curved in order to fit the shape of each finger; it.
is  reSistors 304a and 304b respectively. possible to -improve the holding
ability of finger so  Next. 320 and 321 shown in Fig. 28 designate that
each finger will not be removed.With ease. in  as  casino which are
respectively fixed at the finger additon,' the detector. SHr is fitted with
the, palm of  tip and finger root. The openings of these casings hand, so
that each. joint switch can be easily de-  320 and 321 are positioned to
thereby face to each pressed with good sense of each finger. Further.
other in addition. the  resistor plates 301 and 302, the detector SHr can
be. freely removed from the     are respectively fixed at the bottoms of
these cas- glove FHr because of the plane fastener For this  40  ings 320
and 321. Both edges of the sliding plate reason, it-is possible to
:exchange the detector SHr   40 305 are respecively inserted into the
casings 320 add wash the glove  FHr Further; since the con-       and 321
in such state,.the:brushes 31Oa and 310b nectng area ofthe plane fasteners
can varied it      slide o  the carbon resistors 303a and 303b re- is
possible to perfectly adjust the positins of de-.  spectively while the
other brushes 311a and 311b teetor SHr even if the size 'of players: hand
differS   45   slide  o the.carbon resistors 304a and 304b re- .by each
person.                 .                 spectively, For example.when the
finger is bent as The second embodiment is designed to mount     shown in
Fig. 29. the curved distance between the the detecting portion at the palm
of hand.-However.  casings 320 and 321 becomes longer- As a result, it is
possible to re-design the second embodiment,  the brushes 310a and 310b are
moved to the to mount the detecting portion at the back of hand,   5o
openingr side of the casing 320, while the brushes Fig.26. is a perspective
side view  showing the                   311a and 311b are  moved to the
opening side of. constitution of such finger member whose sectional  the
casing 321, Thus. the sliding positions of the shape is:cured to be fied
with the back of finger.   brushes 310a, 3.10b.311a and 311b must be. In
this case. It is advntageous in that the player  change in response to the
bending movement -of can hold other musical instrument or microphone at  55
the.finger, In this case each brush is moved to the the same time.
opening side or closing side of each casing. Fig; 30. shows an equivalent
circuit of the third  . embodiment, In Fig. 30. parts identical to those in
8    26-JAN-1995  15:05            Derwent Info Ltd-PATENTS
+ 071 344 2871    P.09 15                EP0 322825 B1 Fig. 27 will be
designated by the same.numerals.      Next; description will be given with
respect to Now. the brushes are at the positions as shown.  the  operation
of the third embodiment. by the solid lines. and then the finger is bent
(see.  First the player fixes the casings 320 and 321 Fig. 29). When the
finger is bent. the brushes are  at the finger tip.and finger root
respectively such moved to the opening sides of the casings $20 and   5
that both. edges of the. sliding plate 305 can be 321, so that the contact
positions between the    inserted to the casings. 320 and 321 respectively.



brushes and carbon resistors will. be moved. as   Then the player
arbitratily bends his finger provid- shown by dotted lines in Fig. 30. In
this case. if  ing the above casings  etc. In accordance with. the each
resistance variation of each carbon resistor is  movement of dance and the
like. When such play- AR, the resistance variation between the terminals
to  er's finger is bent, the. signal Sa whose value Ta and Tb must be (AR
+[err]R + AR . AR);= 4AR.       corresponds -to. the bending of player's
finger is to On the other hand. when the finger is stretched, the  be
outputted. Thereafter, when th  value of this brushes are moved to the
closing sides of the     signal Sa exceeds over th  threshold value, the
casings 320 and 321. so that the contact positions  comparator circuit 318.
outputs the key-on signal will be moved as shown by-dashed lines in Fig.
30.  15  KON.At this timing, the tone-generator 3.27 gen- In this case. if
each resistance variaton of each   15   erate the musical tone  signal.
carbon resistor is [err]-R, the resistance variation be[err]  Incidentally
in the above-mentioned third em- tween the terminals Ta and Tb must be
-[err]R .-[err]R -      bodiment, the  casings .et. are mounted at the AR
-[err]R- 4[err]R. Since the moving distance of the    finger. However, it
is possible to mount these at brushes corresporids to the bending of
finger, the  20  players elbow or knee and the like. total. resistance
value of the carbon resistors be- .Fig.33 shows a first modified example of
the tween te terminals Ta and Tb  must correspond to   third embodiment,
wherein ;the musical tone pro- the bending of finger.
cessing circuit 317 shown in Fig. 32 is held within a In the third
embodiment   the voltage   Vo is         casing 328 which is mounted at the
player's waist applied. to each carbon resistor via a resistor Ra as. .  25
by a belt. in this. case it is preferable. to provide an shown in F. 31. As
a result, an analog signal Sa  interface circuit for outputting the musical
tone con- corresponding.to the bending of finger is outputted  trol signal
of MIDI standard instead of the tone form terminals Ta and Tb. As the
bending of finger'  generator 327. becomes larger, the value of signal .Sa
becomes       Next, description will be given with respect to a larger for
example.                          30  second modified example of: the third
embodiment. Next, description will -be given with respect to..  Fig. 34 is
a perspective side view showing this the electri:constitutlon of the third
embodiment in  ..   second modified example of third. embodiment. In
conjunction with Fig. 32;         .               Fig. 34, 330 designates.
a thin slide plate having A musical tone processing circuit 317 shown in
wide edge Portions 330a and 330b which are rela- Fig. 32 Is provided
independent from  the sliding. 35   tively wider than other as thereof,
Carbon   resis- plate 305, casings 320 and 321. 318 designates a   tors
331a and 331b are. provided in parallel on the comparator circuit which
outputs the key-on signal  wide edge portion 330a in its  itudinal
direction, when the value of analog signal Sa exceeds     while other
carbon  resistors 332a and 332b are ovOr a threshold value outputted from a
threshold  provided in parallel on the wide edge portion 330b value circuit
319. Therefore, the threshold value of  40  in its longitudinal direction
In addiion, conducting threshold value circuit 319 determines the bending
portions. 333a and 333b  are provided in parallel on of finger for
generating the key-on signal KON,- The  the slide plate 330 in its
longitudinal direction. The analog signal Sa is supplied to the comparator
carbon. resistors 331a and 332. are connected by circuit 318 by code or by
wireless.                 the conducting portion 333a.while the carbon re-
Then, a register 323   temporarily stores the  45    sistors 331b and  332b
are connectd by the con- key-on signal KON. 325 designates[err] a CPU: for
ducting portion 333b The tip edge portions of the contolling each portion
of the present apparatus,   wide edge  portions  330a  and 330b are formed
while 326 designates a memory for storing pro-    further wider so. that
these. Up edge portions form grams and data which are used in the CPU 325.
stoppers ST. When the CPU 325 reads data from. the register   50
Further 340 and 341 each designates a rectan- 323, the register 323 is
reset.                     gular casing. Similar to the. foregoing casings
320 In addition. 327 designates a tone generator   and 321 these casings
340 and 341 ea  having which generates the predetermined musical tone
the opening portion. are mounted at the finger tip signal when the CPU 325
supplies the. key-on       and finger root. This casing 340 provides
brushes signal KON. In advance. predetermined kinds of  55  342a and 342b
which. will. slide along the carbon musical ones are preset In the tone
generator 327.  resistors 331a and 331b respectively, and these One. of.
the .musical tones is selected by a select.  brushes: 342a and 342b are.
connected in the U- switch (not shown).
shape. On the other hand. the casing 341 provides    26-JAN-1995  15:06
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EP 0 322 825.B1 brushes 343a and .343b which will slide along the  This
switch 424 is mounted at the position where carbon resistors 332a and 332b.
One edges of       the player can arbitrarily operate such switch 424.
these brushes 343'and 343b are conncted to the     The comparator. circuit
422 subtracts. the signal terminal Ta and Tb. Fig. 35 shows relation be-
Sd2 from the signal Sd1 to thereby output a dif- tween the casing 341 and
wide edge portion 330b.   5  terence signal Sd3 The casing 341 has the
openng portion 341b            The above difference signal $d3 is then sup-
which is formed relatively narrow so that the stop  .piled to.a register R
shown in Fig. 38 The value of per ST can not pass through this opening,
portion    data stored in this register R Is inputted by a CPU 



341b. Therefore. the. wide edge portion 330b can   . 425 A memory 426
pre-stores the predetermined *  be freely moved as between the state where
the tip 10  value. When the value of data stored in the register edge
thereof is in contact with th side face of the  . exceeds Over the
predetermined value, the CPU casing 341 and another State where tft stopper
SP   425 outputs the  key-on signal At the timing when is. in contact with
the opening portion 341b.       the key-on Signal is outputed,. a tone
generator When the player mounts the casings -40 and      427 generates the
musical tone signal. In this case, 341 etc. at his fingerand then bends his
finger the   15  the level of signal Sd3 must be varied by the value,
contact positions among .the brushes and :carbon     'of signal Sd2
outputted from the register 421, and resistors must be vaied.. Similar to
the third em-  then the key-on signal is generated by comparing bodiment
described before. such variation come-  .the value of this signal Sd3 with
the. predetermined sponds to the bending of finger, As is apparent
Value stored in the memory. 426. Therefore. the from Fig. 36,. the total
.resistance between the ier-  20  value of signal Sd2 functions as the
threshold val- minals Ta and Tb must be varied in response to    ue. the
bending of finger. so that the analog signal Sa   Next, description will be
given wit respect to. . whose value coresponds to the bending of finger
the operation of fourth embodiment As similar to can be obtained      .
the third embodiment the fourth embodiment out- This second. modified
example is different from   25  puts the  signal. Sa whose value
corresponds.to the the third embodiment in that the carbon'resistors
bending of finger. Then as described before, the slide on the brushes.
key-on signal is generated based. on such signal Incidentally, the.: third
embodiment and .its  Sa. Due to this key-on signal, the musical tone is
modified example output the key-on signal KON        generated. based on
the comparing result of the signal Sa and   30  In this. state. when  the.
player operates the threshold value. However it is possible to control
switch 424, the signal Sd2 at this timing is written the tone volume.
musical scale or the like based on     into the. register 421 so that the
signal Sd2 at this the :value of analog signal Sa, for example,
timing. will be a new. threshold value. For example. in the case where: the
player operates the switch [D]FOURTH EMBODIMENT                 35  424
when the player slightly bends his finger, thereafter. the key-on signal
must be generated at Next, description will be given with respect to
every time-when the player slightly bends his fin- the fourth
embodiment.The parts for outputting the              ger.On the other hand
in the case  where the anaalog signal Sa in the fourth embodiment  are
player  operates the switch 424 when. the player identical to those in. the
third embodiment (see    40   bends his finger sharp thereafter, the key-on
signal Figs, 27to 29). hence, description thereof will be    must  be
generated when the bending angle of omitted. However, the electric
constitution of fourth  finger Is shrp As. described above. by operating
emodiment is different from that of third. embodi-  the switch 424, the
player can change the timing of ment (i.e,.the musical tone processing
circuit 317)       generating the key-on signal Hence, hereinafter,
description will be focused On    45  Incidentally, it is possible to
re-design the the electric constitution, of fourth embodiment.  fourth
embodiment so that comparator 422 directly ig. 37 shows partial electric
constitution of the.  outputs the  key-on signal, when the value of signal
fourth embodiment.In Fig- 37. 420 designates. an.  Sd1 exceeds over the.
value of signal Sd2 Instead A/D  converter for converting the analog signal
Sa    of the. sigal Sd1, it is possible to use an output info a digital
signal Sdl which is supplied to a   so   signal of volume as the signal of
threfold value register 421 and a first terminal i  comparator  written
into the register 421. for example. In this circuit 422. The. register 421
is designed to store  case. after the desirable threshold value is set by
the digtal signal Sd1 when a pulse generating        the volume, the
threshold value stored in the regis- circuit 423.supplies a pulse signal
thereto. In addi-  ter 421 is renewed by operating the  switch 44. tion an
output signal Sd2 of the register 421 is  ss   Further, it is possible to
re-design the fourth em- supplied to a second terminal of comparator
circuit   55 bodiment such  that the tone volume and tone pitch 422 The
above pulse generating circuit 423 out-      etc. are controlled based on
the value of data puts one pulse when a switch 424 is turned on.
stored in the. register P. 10    19          EP 0 322 825 B1 Next,
description  will be given with (respect to a   are illustrative and not
restrictive, the scope of the modified example of fourth embodiment in
conjunc-    invention being indicated by the appended claims tion with
Figs. 39 and 40. In Fig. 39, 440 and 441  and all variations which come
within the moaning Of designate registers which input the signal Sd1.
the claims are intended to be embraced therein. when pulse signals P1 and
P2 are supplied   thereto    5 Similar to the fourth embodiment these pulse
sig-  Claims nals P1 and P2 are outputted from external devices (not shown)
when the predetermined  switch is op.    1. A musical tone. control
apparatus comprising; orated. In addition, 442 and 443 designate com-
.i). a supporting member (218, 218) which parators each outputting a high
level (i.e[err]    10       has a shape fitting  with the palm of hand or 



level) signal when a level of Signal inputted to Its A    back of head
except fingers; terminal become larger than a level of signal
(b) finger members (219 to 223) each hav- inputted to its B terminal. The
signal Sd1 is sup-           ing' a shape fitting with a shape fitting in
its plied to the B terminal of comparator  442 and the A
'longitudinal direction, said .finger members tenninal of comparator 44S.
In addition. the register  15    being mounted to said supporting member,
40 outputs a signal Sd4 to the. A terminal. Of   said supporting member and
said finger comparator 442, while the register 441 outputs a
memberers constituting a gove-shaped de- signal Sd5 to the B   terminal of
comparator 443             jecting  portion for detecting movements of
Further, 444 and 445 designate one-shot multi-            finger vibrators
each outputting the pulse when the level  20       (c) joint switches (Stir
I to ShrS) each moun- of its input signs) rises. The. output  signals of
these      ted at a Joint portion of each finger member one-shot
multivibrators 444 ad 445 are respec-                which is formed to be
easily bent in accor- tively supplied to reset terminal R and set terminal
dance with  bending movement of each fin- S of a flip-flop 448. The output
signal  of this [err]          ger,each of said joint switches being turned
flop 440 is outputted as the key-on signal KON  25      . on when each
finger member is bent; and This key-on signal KON is supplied to the CPU
425          (d) musical tone control. means (42) for- gen- shown in Fig.
38. from which' the musical tone             erating musical tone control
information.the control signal will be generated.
apparatus being characterized in that the In this modified example as
described above,           tone control information for a single tone is
the value of data stored in the register 440 is 'set . 30  generatd based
on a .combination of on/off smaller than the value of data stored In the
register      states of said joint switches: 141, for example. In this
case, when the value of signal Sdl exceeds oVer the valve of: signal   Sd5
2. A  musical tone control apparatus according to the fip-flop 446 is set
so that. the keY-on signal     claim 4 wherein each of said joint switch
com- KON is output. On the other hand, when the  35         prises value of
signal Sd4 exceeds over. the value of   (a) a cutting (225) which is formed
at a signal Sd1, the flip-flop 446 is reset so that the       position
coresponding to the joint portion of key-on signal KON is stopped
Therefore the             each  finger member so that each finger
hysterisis characteristic as shown in Fig. 40 can be           member can
easily bent at its joint portion; established between  the key-on signal
KON and.  40       and level of signal Sd1.                     .
conducting .means. (228 to 231, 233. Due to such hysterisis characteristic,
the key-            234) including first and second conducting on signal
KON  can become stable even if the             members which are arranged
at facing posi- finger of player is deviated in the vicinity of the.
tions with said cutting, said first and second timing of generating the
key-on signa  KON.               conducting members being in contact with
Incidentally, in this . modified example,  the         each other so that
each joint switch Is threshold values of the registers  .440 and 441 can
turned on  when each finger member is be arbitrarily changed In Iddition.
It is possible to     bent. employ the acceleration sensor which. is
mounted. to the player's hand or foot instead of: the  sensing   50   A
musical tone control apparatus according to device for sensing the bending
of player's finger as     claim 4 wherein said musical tone control in-
shown in Figs. 27 to 29                              formation  is a key
code (KC) for designating a The above is whole description  of preferred
desirable tone pitch. embodiments of the present invention. This inven-
tion may be practiced or embodied in still other  55  4. A musical tone
control apparatus according to ways without departing from the spirit or
essential         claim  4 further comprising: character thereof as
descibed heretofore. There-         (a) tone color setting means (44)
capable of fore, the preferred embodiments described herein         .
arbitrarily setting a desirable tone color; and 11 [err]      [err]    19
EP 0 322 825 B1                     20       [err] Next, description will
be given with respect to a  are illustrative and not restrictive, the scope
of the modified example of fourth embodiment in conjunc-   invention being
indicated by the appended claims tion with Figs, 39 and 40. In Fig. 39, 440
and 441  and all variations which come within the meaning of designate
registers which input the signal Sd1      the claims are intended to be
embraced therein. when pulse signals P1 and P2 are supplied therto   5
Similar to the fourth embodiment. these pulse sig-  Claims nals PI and P2
are outputted from external devices (nct shown) when the predetermined
switch is op-   1. A musical tone. control apparatus comprising: erated. In
addition, 442 and 443 designate com-          (a) a supporting member (216,
218) which parators each outputting a high level (i.e.. "H"   10
has shape fitting with the palm of hand or level) signals) when a level of
signal inputted to its A    back of hand except fingers; 



terminal becomes larger than a level of signal            (b) finger
members (219 to 223) each hav- inputted to its B terminal. The signal Sd1
is sup- a shape: fitting with eacn finger in its plied to the B terminal of
comparator 442 .and the A.     longitudinal direction, said linger members
terminal of comparator 443.In addition, the register  is  being mount  to
said supporing member, 40 outputs a signal Sd4 to the A terminal of  .
.said supporting member 'and said finger- comparator 442, while the
register 441 outputs a          members constituting a glove-shaped de-
signal Sd6 to the B terminal of comparator 443           tecting portion
for detecting moverments of Further, 444 and 445 designate one-shot multi-,
fingers: vibrators each outputting the pulse when the level  20  (c) joint
switches (Shr1 to Shr5) each moun- of its input signal rises.   The
output signals of these          ted at a joint portion of each finger
member one-shot multivibrators 444 and 446 are respec-             which is
formed to be easily bent in'accor- tively supplied to reset terminal R. and
set terminl      dance with bending movement of each fin- S of a filp-flop
446. The output signal of this flp-     :ger, each of said joint switches
being turned flop 446 is outputted as the key-on signal KON.  25     on
when each linger member is bent: and This key-on. signal KON is supplied to
the CPU 425         (d) musical tone control means (42) for gen- shown in
Fig. 38, from which the -musical. tone           erating musical one
control information, the control signal will be generated.
apparatus. being charactdried in that the In this modified  example as
described above,           tone control information for a single tone it
the value of data stored in the register 440 is set  30   generated based
on a combination of on/off smaller than the value of data stored in the
register    .states of said joint switches; 41, for example. In this case,
when the value of signal Sdl exceeds over the value of signal Sd5,    2. A
musical tone control apparatus according to the flip-flop 446 is set so
that The key-on signal    claim 4 wherein each of said Joint switch com KON
is outputted. On the other hand, when the   35      print: value of signal
Sd4 exceeds over the value of         (a) a cutting (225) which is formed
at a signal Sdl, the flip-flop 446 is reset so that the        positition
corresponding to the joint portion   of key-on signal KON is stopped.
Therefore, e                each finger member, so that each finger
hysterisis characteristic as shown, in Fig. 40 can be    member can easily
bent at its joint poron: established between the key.On signal KON and.  40
and level of signal Sd1                                      (b) conducting
means (228 to 231, 233. Due to such hysterisis characteristic, the key-,
234) including first and second conducting on signal IKON can become stable
even if ihe.             members which are arranged at facing posi- finger
of player is deviated in the vicinity of the.     tions with said cutting,
said first and second timing of generating the key-on signal KON.   45
conducting members being in contact with Incidentally, in this modified -
example, the         'each other so that each- joint switch Is threshold
values of the registers 440 and 441 can        turned on when each finger
member is be arbitrarily changed; In addition, it is possible to     bent
employ the acceleration sensor which. is mounted to the player's hand or
foot instead of the sensing 50 3, A musical tone control apparatus
according to device for sensing the bending of players finder as     claim
4 wherein, said musical tone control in- shown in Figs. 27 to 29.
formation, is a key code (KC) for designating a The above is whole
description of preferred         desirable tone pitch. embodiments of the
present invention. This inven- tion may be practiced or embodied in still
other  55   4, A musical tone control apparatus according to ways without
departing  from th spirit or essential            claim 4 further
comprising: character thereof as described heretofore. There-         (a)
tone color setting means (44) capable of fore, the preferred embodiments
described herein         arbitrarily setting a desirable tone color; and 11
[err]    21                EP 0 322 826 B1                  22    [err]
[err] (b) musical to generating means (43, SP)         the comparing result
thereof. which generates the musical tone based on said key code and set
tone color.            &  A musical tone control apparatus according to
claim 6 further comprising; a  A musical tone Control apparatus according
to   5   (a) memory means (421) for prestoring a. claim 4 wherein said
detecting means is  at           threshold value. tached to said mounting
means by plane. fas-           (b) rewriting means (424) capable of of
teners (217) so that said.detecting  means can            bitrarily
rewriting said threshold value in be easily removed from said mounting
means.             said memory means. 10       (C) comparator means (422)
comparing 6. A musical tone control apparatus comprising          said
threshold value with value of said 



means (305, 320, 321) mounted.on the play-           movement detecting
information; and . or's fingers for generating an electric signal in  . (d)
musical tone control means (R 426) for response to bending  of a finger and
musical      generating a musical tone control signal in tone control means
'(317)  for generating a   15 accordance with compering the result of.
musical control signal based on said eletric         said comparator means.
signal, said musical tone control signal control- ling a musical tone in
response to the bending  9. ' A musical tone control apparatus as set forth
in of the players fingers.                     claim t wherein said memory
means com- the apparatus being characterized in that the  20  : prises said
means comprises                                 first memory means
(440).for storing a first (a) first and second casings (320,  321)
threshold value (Sd4): which are respective fixed at finger tip, and
second memory means (441) for storing  a finger root, said casings having-
opening           second threshold value, said first threshold val-
portions which are arranged to be faced  25     us is set smaller than said
second threshold' with each other;                              .value
(Sd5). (b) a sliding member (305) whose both              comparator mean
(442, 443) wherein said. edges can be freely inserted into said open: is
adapted for comparing- value (Sd1) of said ing portions of said first and
second casings  movement detecting information with said first
respectively;    .                      30    and second threshold values;
and wherein said (c) brushes (3lOa,310b,311a,311b) which         musical
tone control means (444 to 446) is are provided within said casings or at
both        adpated to output or sto outputting a musical edges of said
liding member;                tone control signal based on comparing the
(d) resistors (303a. .303b,304e,304b) which          result of said
comparator means. are provided on sald sliding memner or  35 within said
casings.so that said brushes can  10. A musical tone control apparatus
according to be slid on said resistors  when the player's        ' claim :9
wherein said musical tone control sig- finger is bent so that a  distance
between  nal is a key-on signal (KON) and said first and */.         said
first and second. casings Is varied:       second   threshold vales are set
such that (e) conducting portions                   40  hysterisis
characteristio of -key-on signal can. (f) two terminals (Ta,Tb)
be obtained, said key-on signal being output' said brushes, said -resistors
and said con-      .ted when the value of said movement detect- ducting
portions forming one serial electric re-    .ing information exceeds over
said second sistance circuit between said two terminals,
threshold value,    said key-on  signal being stop- said electric
resistance circuit having resis-  45     ped when the value of said
movement detect" tance whose value is varied in response to the        ing
information becomes smaller than said first . bending of players finger.
.               threshold value                 . 7. A musical tone control
apparatus according to         11. A musical tone control.apparatus
according to claim 6 wherein the predetermined voltge is   so    : any of
claim 1 to 1O applied to said resistors so that voltage whose     wherein
said musical tone Control means value corresponds to the resistance between
(42)includes several circuit part which are said two terminals is obtained,
said converting        -hold in plural modules, said plural modules means
including comparator means (318) for       being arranged respectively and
independently comparng said voltage betw   said  two ter-   55
along   a longitudinal direction of said belt, minals with the
predetermined voltage  said comparator means generating a key-on signal
12. A musical tone control apparatus according to as said musical tone
control signal based on       claim 11 wherein said musical tone controI 12
[err]    [err] [err] means further comprises:                            so
dal jeder (3elenkschalter angeschaltet (a) receiver means (111, 119) for
receiving'         ird, wenn das jeweilige Fingerglied goW and then
converting the output of said: de-             kr~mmt wird. tecting means
into detection data: (b) means (118, 1, 128)for generating    5       '
.Voerictung zaum Musiktonshuerung nach An- said musical tone control data
based. on         spruch 1. wobei die Musiicnsteuefinformatlon said
detection dota; and                         ein Tastenoode (C) ist .um oine
0 ewUnscot. (C) output means  (130,131) for outputting   Tonb~he
zrj.bezeichflgn,                          K (C) output means. (130,131) for
outputting            .TMM    .ecnn said musical tone control data to said
musi-     . cal tone -generating apparatus by wire or by   10  4.
.Vorrichtung zur Musiktonistuerung nach Ar t- wireless.        *spruch 17.
die waiter iolgen08s wfleistw 



(a). Klangfarbeneinstllingsnittel (44). die Patentanspvtche
ID g sind boliebig. inr gewUnsctte Clang   . farb ojazustellen 1.
VoWrihtung zur MusikUosteuslurdietolevtw it (7) Muusiteorzeugungpmttl.(43.
SP. die: des autwist:                 .                         inen
Mosikton erznu  auf Grundlage doe (a) sin lUntomaltzungS  odo iMagglied
(*16,.  Tostncodes und der eingestollten KinG' 21$, des eiro Forn besitit.
dt an 'die              farn lHandftohe ocdsr don R06en der Hoid miik.;x
Ausnhm@ der Fngr pat                     20   &  Voiahtung   zur
Mionaourung nach -An' (4) Angergleder (2t9 bi- 22S), die W  .
'*pruch , wobe Dtektionsmitt) an die DoWe- Form beslen, die'rnit je~den
FiWner injo su        gungsmittel durch abehe at festger (217) nor
Lingsrichtng pait rwobi die Finger'          aabrecht sind, so dali die
Ootektionsnitle        > glieder an des Untmr stungsglied.bfotigt
. tdht von don Befestigungsmittetl: enttemti sind und des Uinsttggd  nd di
25    'werden knnen                 ... FoRnergliod~tofein~n hashhltirmigel
Do-..                                                          ; Wteionstil
frl die otkton ion F      ;ne     6.  orrichng air Musiktonseuerwrg. die
Mit.i-tS *    weungn da~o~lbrstel             .           (306,, 320, 321)
autweist die auff den Fingemi (o) Gielenkechftor ($wl biG $hr~ die je't
doe Spielers angobracht ind, urn em elektISW *  weils an siner Getenkts1t
jedes Finprglio-  so  Wchep Signal auf das  rUmmon oeines Fingers des
belfstirt sind, s.,gifflt VG, OM3W          Mhin: zu . ezeugen. und
Musdctonsteuermitt:        1: Ieict gobogen zu Werden gemili: SIm
:(317). urn Gin Musiktonstuorrsignal au( Gruncd- * "-"      KrZmm- oder
Ulogebewegong  ledes  in-             rage donolrishen  S'gnals urzen. wo.
gors, wobei jeder diosar Gelenwchalter an -      bei das
MosiktonsteuerflsW. einen Musiklon. geschafelt wird, wen jades flngerliod
Gin-  as 35 infol. den  Ummensdet Finger des Spielers . getogen wird und.
.euert wobei die Vorrichtung dadurch go- (d) Musiktorvtouernittt (42) urn
die Musi'-      konozeichnet ist, da8 diesm Iittol tondes.|
tonsteuerinformation zun4eugn. wobet di          aufwien  ..:. Vorrichtong
dadurch.  ekennzichnet . is            (a) evte. 'nc zweite  'iuse (M,
$21)i da*  die Tonsteueiinofomtibfu or iomnen elt   4o   die an der
Fingerspits. bzw. Fingerwuz.l zelen Ton aui Grurndlags ieinor 1 binf.
befestgt sind. wobei die (Rehiuno & tion von An/Auszustnt n'd for
O.elenkaChe-          nungsteile besitzeny die angeoronOt eind-      ^ tr
wzeougt wird.                   .*           *,' * um einandor gegenibr zu
W ege. (b) ein .bleitendes (Ried (0), dOss  boide * 2  Vornchtung zur
Moifnntauefifg Anch An-  4S        - Rlnder Wri in die Offnungsteile des
rmton *spruch 1, wobei jeder dine  GjlenksoueitM            bzw; zwoiten
Gobluses W  eingefflgt "wo* folgendes aufwStt                 .on konnen;:
(a) eiron (emn-)Scbnitt (S5). de an-. ,el          (C).: ontaktbrsten  (l.
31,  1la, Position gebiket w  ind   dem Grnki             .' Sl, die
innerhaib dier Goehuseuvorg.- jes Fingergllor deontspuicht, so $a;ijesd  50
; sehon sind oder an Widen Rindon des. Aingerglied 191M ar siner G9elektil
go.:           gieltenden SGedes, kr~mmt werden kann uAdt
(4) Widernde (303a, SO3b, 304a. 304b). (b) IeitentctO MittS (2*8 bis 2SIT
33, 24);   - die nuf dem gleitendeon Gied vorgeoen. die die rston und
zwetit  leitertnden Giader -. mind odor innerhalb dieser Gohbuso, so daB
einschlieftl die afi gwenlberinOert  55            ditc BrStefi auf
dnOwidwstlden fin-.Wnd   . positinfn~be~glic dgs S.n    .
heybewegt werden kOnrwn. wenn der Finge;        E net sind, wobel die etSen
Und zweim  le. des Spioler eingekrOmmt wird,so daB ein0 tend" Glieder in
I6ril miteinander *ind,           Distanz zwitchen clm  rten .und zweiten
.:. 13 V *d   6T82 bb8 TZG +                   SilN3lUd-P%1 O+uI qiuamiaa
0T:ST  SSGT-NBI>9E    25                BP0 322 825S
20   lilill111111 II111 B * c   L  N Gehlun verlndortwird .e.4hermittell
(c) tetnde Tefe (30a.$0Sb);
7. (1) zwei Anschlse.(Ta Tb): wobeil e.orW-     10. MMusiktonsteuerung nai
Anspru9ch 9, Wobol ten, die Widerednqe und die .leitndo .          fl
Musi'ktonsteuersignal sin Taste-an-Signat Tnile einen sedellen oltrischn
Widor-:  S       s.r Tartendrucksignal (KON) ist uns0 die er-.
starrdsschaltireis bilden, Ztwhahen -ce beoi    ten und zweiten Schwoklnwr1
einge$tollt den AuchiOssen, wbei cr efektwisch Wi-         'werden. so daB
eine HyWescharakter1itik deustuaidschaltnis eitce Waderetend bitn .,
f~ee T7stondrucksignals erhalten werden kann   . deaCon Won va4nnt Ywaren
lkann ad. da&          ,~0 das Tastendrucksignal ausgeben wird, Kr~mnten
einesngos ds Sol0er Nna . .  'a       .4wn dei Wert der
Beweurngsdetsktionsinfor- ; .imabon Ober diesen zwejn'WSchwellenwert hin-
k 



7. Vorrichtung zn  Mus    oe'g nach An                susOt, und 4as
TastenTducksignal angehal"    A.. spruch 8, wobef die vorhoetesoimte ,$pan-
ten wfhd. wenn der Wort dS Bewegngs etok- nuhg an Wie Wldeorind  pgeI   wir
J, s            . .onsinformaton kleinet. a.S-der erste Schwel-  .! daB
sino Spannung rfon *rt eni. Wider-  is          na wirdt stand zwischen den
ziei nAchlsenon ent:. spriot, orhafton wird. unid Umwawdlunsmift:;  11.
Vbrrichtrug zui  Musiktonstsuerung nach einem Vergleichermnittl. (318)
*ineohiefln u    bi. D'r AnMplche 1 bis 10i WobeW die Musikgon- Spannung
zahen dsn. bidw.Ansd1lsen                 ilsubrrniihel (47  einige
Sltkurgstifiee ein- t mnt der vorhibet0mmtin S%    ung an vor-:  20
&hli , die in einer Vicizahi von Modulen         ; glekhen und die
Vergloichnntul e gnshaWitn warden, und die Module jwoils und| ein
Taetndrusignal als die' M umIWOIOa.            n      gig  entlang einer..
lsngsrichtung de signal auf Grundisge dei Vergleiphssrebnis-
pUrtlsIangeordnet sind. Ses davon. *s   12. Vorfntung sau Musiktonstuerrung
naoh An- &  Eine Vordentung zvy M lnswrg                        srch
11.wobi die Musiltonssucrmittel foli Anspruch $ die weitertnn fog"des
aiuweit .es autweison: (a) Spoichemmittl (421). urn Aomn chwels           C
Emptngermittel (11       1,119). ur db Ai| rlnwert vorzuupoicherr.
.ge:. der Detektionsmitl mi empfngen (b) Obcrshrebungsmittol ('424 die  hig
-s o      ..nd in ODetktionsdaten unmzuwandekN sinch bedetg dieon
chweflenwert inQ d.e         ;ib  MittS .(11, l27c 128).um -die Musikton-
Spoichermineln zu Ubehrsiben        .            :s rsteuerdaton zu
srzeugen sit Grundlage der..-: (c) Vergloichenmite  (422;  umr  diesen
. flVetsktionsdaten: und..          .   . Schwelenwert e* 4cm Weri der die
Rwf             * (c) Ausgabemittel (130, 1$1), um die Musik- gang
dtsktiernden Iomaon a verogi.i   35          tonsteuaerdan an die
Vorriqhtung zur Mu       J.: chnl, und
piktaneregung, auszu       Ue   aht fd) MusiktoreuormiUtsl (B. 42     eh)
u. sn       - odor drabtlos! Musiitonsteueraigna)  gemaieCo dem  Vor-
gloichsergebnieBae  dot'.rleichonnlto zu .   Revet0ation.   . efZugn
40i            : .. Vo.icilung z.;         .*.     .         : 1. C46 f d.
oommanci ce sons musicaux 9. Vorvii~chtunq zur Mtusikkattosturnj 0r6.;
4-pveir                        .               . spruch 8, wobei di
Bpehcrrnitte l S. folghe          (a) un 6t6ment-suppon  16. 218 do brine
autweiseni .                                          O.adaptde  la paume
de le main o. au dos arate Speochcrmits (44e u0 enen erpri  4s
.doU main, doigts excepos                       A Shwellonwert (844) z.
s0horn,                        (b.) des dldments-doigts (219 & 223) 6tant
zweite. Speichermittol (441). urin -eirn ait.        'chacun de forme
adaptd  & chac domue... Schwollenwert za spoichem;. wobel4dcr  ne  .hdaat
.b Sons lngitudinal, ndits El6ments- 1*e~~~~~~~~~~~~~~~~~~~1 tSchwollenwsrt
Idehner elogstift MI ala 4r          ;41t Ee~nt montes ear ldt Elmincn-up-;
zweite Schweflenwrert (     wobel *       so          o 5edit ldinet-ppore
et lesdits EM- Vo'eglcchermittel (42. 440)  lne en. den
.nents-doigta constituant u'a parti ddteotri. WVert (Sd1) diner
ebwegagoodn ioncnflor-          .-o e.forme d.gant destnte A ddtector les
mnation mit demn ergen wwd  weftn' Mb*h                ouvements des
doiqts:. wert ziu vergleichen und woibem de        .(p) .  interrupteurs
d'artigulason (Shri    . Mussitonstsuormittol (444 biSs448)   'gve n ..
:hrSi) placfs chacun &. un shculation de sind. ein Musabh euer        eu
auiugbn  .:          AqeE 6imonendoigt fait*pour se plior fIs odor desson
Ausgfbe zu bwcnn af Gruindc-             o-idomnt  pe concert aveo chaque
doglt  . lage de  Vergleichsserge o  cr a   gs i              quand cetuici
se phie. chaun desdits !ntWr- 14            .        . VT *d    1822 itS
TZ0 +                  SNMlUd-P%1 o+uI Wuamjaa            T11:ST
S66T-Ner-9Z    27                lip1 O111111 111111 11111 111$11 11111
rupteurs d'"culktion 6tant fem4 quand            moyen de commando do
sons.musicaux (31.7) * chaque 4lement*doigt es piW  et                pour
emettre un signal cde commando musical. (d) un. rmoyon de  comnvanoe de
sohs musi-       fOS ur lelit signal 4tique. Iedt signal di caux (42)
destinE t &netre dos Iftornma-        commando de sons musicaux commandant
un lions deocomman   do sone  mtpieaux. eI  s       son nmusical en rdponso
au pliage des doigm dispostlff Etant carua&tr4l  env ce quo Pino-   *
jousur. Ie dispositif dent caractrisd en ce mation de commrnde ;4  sars
imnucayx           , quo ledits. moyens cornprennen::, pourn soul son. eat
mise *olon un cant             (a) une. premibre et un  secondo gaines
binaison -d'Eta fernlomgert destis itatr       '   (320.021) qui
sont-rospetivemn: tixin at rupteurs d'articulationu.               70
b bout au doigt et ia racine du doigt, lei3.. ::  -gaine" ayant
des,'ouvertures jui sdnt 



2. Dispoostif do commano do sons muucxa. diE os  fasot&.5 faire face; conme
la  ordcsNO ill Y ns" Is. otS   '  , (b) un tlment oouliseat ( cl) dont
Ies, chakun  desdits  inte"nuptes  Cd'erdgatg         .  *deux bouts
peuvent fitement.mainsker rso;. dom'nd;
tS         p ment dans Wsdi .ouvwnunre I.                 ^ (a) une
entaille (226) ql fit mnag  & uif     .;- tes prreiier at secon  gain*s;
empacement corrspondmt a lariculatnon            .I(c des balis (310a,
3Slb. 1Ia, 311 qb)        ' ; do chaque EldmntiNotat .afi que chaque.
sont prOvus a mintdiur doedsos gaines ou . tldment-doi  puie  SO.. put Oak
nent &         ; aux deux bouts dudit 4wMmnt coulissant son articulalior
etR             *       o      .(: ) des. rdsistancp (30a. $03b, 304a. (b)
dos moyens conduceurs (228 6 t                : 2q  sont pr 23tsw ledit 6
23tnt 233 234) comporkant des premiers et dl.            court>ant ou a
lt'inrtieeus desdites gaine. second$ 46monts.conduawrs .i sont dis .-
.: .atin qu teesdits balaiS PuissenT couOissor ur. posEs. en vis & vis par
rpport $& rortalio.       flodites rvsistances. quand It doigt du . sditsm
premier et seond Elmontsconduc.  25        ipuour est plRe afin de fair
evarior fa dintwi tours efn on contact lnbavec l'atro dck.           C.
entro boedites prmkiro et seconde gaiw :. sorte quo caquen irte
d'articatiom                no;; so brine quand chaEue 'dimen-oigt e.
. (eh  des ties conductrios (a, 3 ;        . pl1.                .
t):doux bornos (Ta, Th                        : :6 so    .  i~ets balai&.
lesdi$t usimarcn 1t lSdiy| 3d  DiSpositf de cornmatr. de CSorn  mu4sicaux
.te parties conductrice constuant .un circuit -conforms    la
.revendwialon 1, dais lequel        e sistance lectrique en;' Wie entre,
bsditn Mtito information deocoimnafo de sons mumSI-      .rbux baones,
ledit circuit de rEsistance Elctr| wux so On code de; to uc4. (CC) servnt
&.          quo ayant une resistance oant- a valur vario indiquer tne haeir
de. sonmuhitablo    .   ss      in r ponse au pliagse o doigt du jotiur.
I~e   .                                                   .        .1 4.
Oaposi do commando do sons mpsicaux             7.  Ospositff ce0 commando
as sone mnusivaux        | conftoe & a reovndic!    comproauimt bin
.         .e i la rovendidaton. S. dens lequol a- -.. outrar
..      .    .                blsion pr6Cdterminde eat appiude auxcitos (a)
un moyen de rgleae do timbre acqut- .o        istances ain dobtenir la
tension dont la       t .a quo (44) capable de rutgr.oitaimeut un .tlour
correspond & la resitac  entr lod-                  * .  .doux bornes,
leditmy   convmeur (b) un moyen productour ol sons musicaux
gainprenannt un moyun.comparatour (31  dos- (43, SP) qui prodult l* sort
musical cosre-     t  Ea comparer bditO tnsion enbp  tes           .
poncant & laite l16 etaudit timbre acqusft-  45  deu  baes avec la tonston
pr~ddtorminds,. quo r~gid.
fodit:!noyen carn aatour tmvwuant un signal do toucho comma  signal de
commando do sonA S  Dispositif do commando de sons musicaux            rai
tondE sur le risultat de oene compa- Conforme A la evendicaton 4 ,
bequol wison. edit moyen ddtocteur e  11x audit moyen d.  so fixation &
l'aide d'antohes plate (217) detsor-  8. Dpsib de commando de sons musioaux
te quOan puisso tacftememn snivsr 1dit moyraen  .   Qo mS  I.sa
rovendication . comprenant on dWtecteur dudit moyan de fixation.
0*0: (a) un moyen de mEmoirs (421) desUtn  & 6. Cisposifif de command
deons musleax  :ss            4 prstckeruneValour0s; compoonant des moyvns
0,  320, 32f)                  (b) umoyn o   criur (424) capable d0 sur les
dolgts do  asur. adrn ofmowe uvv  .         4finstre  arbhraireient Mitt
valur * signal tefctique quand on pie tun doigt. eti un      seuil dans
ledit moyen de MnEmoire; TL82  VVE TZO +                 SIN315 *,. ST d
TZBE bb8 1Z0 +                   9.NBIed-PI1  JU oal auemniaQ         z:ST
s66T-Ndr-9c    *~.
I 29                EP-0.322 825 6131                        1111  I  liiII
I (C) un moyen compargur (422) destb'6 a       12. isposibtf do commando de
sons musicaux comparer ladits valourzdo soul fO la va'         Onlfrtni  &
18 revendication I1, dans lequel tour de  adite tnforrnatin do ctecfin de .
ftmon de commando do sons musicaux mouomeont et    *at.
c rnd an outre: (d) un moyen de command dOe sons musi-   5         (a) doe
moyns rdcepteurs (111; 119) deti cRux (R. 426) 4esti-n4 :    etteun sinlW
:nEs I recevoi, puis & convertir le rEsultat de cormmando de sons mwtiaux
confoii4-            i .dudit moyen dutecteur n.donnOes ft d4- ment & Ia
comparalsqn du rdsulta dodft            .Aetocon; moyen comparateur.
(b) zes moyons (It .1 7,128) dostins &.     . com*ando i d-  .ns
70      . produire lesdites donn6ou de commande de D. Dispositif doommande
s    musaux *. '           $ohns musicaux fonddes sur leedites don- 



conform.e I la revendicaton & dans letuot          ..;4es de d6tection; e.
Iat tedit moyen de.rdmoiro wompote:                      c) does moyens
6metteurs (130, 131) dosti- un premier moyen deo m~mire (440) ldeG
v nes i tmettre lesdite donriee doom       b tnE & stocker uan  premniW.rvl
o5                 mdotdo Sons musicaux endirection dudit Kw   t(8Sd4),
dispohitif.de productibn do sons musicaux,. un second moyen de Mindiofst
(441> *511- .partble ou sans Cible. n4 I stqoker une conde Yaleur do.
nslil. ladite preanibu   valeir de euat VtAnM fixoa Corn- me Etant
Infdrieure -. iadft se ond. vt;de.** seWU1(Sd6) diane lequel* lo moyen
compatuw (442N 443),Stpi- vu pour comparer la Mourw it) do: (Oita
informaion de d6tecon do ie ruwmnt . c                  . :.
.     .t. J leedites premibre ot seoidea v4beui* o : to  :g o
.             .l et dant loqual ldit moyon de commanedo  sonsn in-i caW
(444 & 446) est pr4*u g0  6motrO bu             .        .              .
.      F argtor dtnmotre, un tingo do .ommando .l: sons musicaux fonGEcur e
ri   ltea de It Umo' 4 s3                                . -so paraion
efleo   par loit. nPoyen :oympe- .>.t
.    .. tour,                . 10.. Dispositi do commeAdo '%. yois musicwx
.  . confornoe A 1a revendicaton Oh dan  equol  3s ledit signal -do
commando diobns.mruicux: est un signwa do touch. (KOIi et dengs ieuei
.    .            . .                     -   | [ latesdi  premibre et
secovid valours dO null         ,** .4 v'    sont foes -do manbre. &
obteoir urte hystdri- --.                            .            . sis
caractZivloquo -dus. sig1al citouche. lodit  .40 sign   e touche etant
Imisquac .vaieide              V  * ladito information do citotin `d mouwnt
.      *.. depap~e ladile -sed .a4'f  [ewl  edit.: s ignal do tetichoetlant
frniE quand ra vaJf r ..'          *  . tie Wadite intormat'on de -d n d
Moavo. .                                                           .3 *.
ment -devnt iri#5neure. &:Wv. -lprmike Vw      . . * - .   v leur do soulL
* 11. Dispositif de Commando do tons vnupicp'k           . conformne &
lune. qcutonque 40s 3rmw  - .: tions de t 1 10, dans leqot ladit maven flo.
commacnoe de sons musicaux (4}cmprod: *   plusieurs parties do circuit qui
soa trnt  e. han plusieurs modil", l.dits plupiourM Mgo- aulk dtan dispows
rsipctlvomnt at :jr. 5  j                      .          .           *
4-. pondamment dins loa an  longl  de'. Iait  :.. t cointurr. *~~~.      -
.   -  .          K . . 9V~d   12.6  IVE6 12. +
S1N31Ud-P:~1 O+uI iWam~aaa:IS6TNJ9    


