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[57] ABSTRACT 
The present invention relates to an angle sensor for 
musical tone control which controls a musical tone in 
response to changing angles at an articulation of the 
human body. Both ends of a pair of plate members are 
coupled pivotally and movably around an axis parallel 
to both faces of plate members. This pair of plate mem 
bers are attached on the interior side of articulation of 
the human body by attaching means to generate a signal 
in response to the bending motion of the articulation. 
Thus, a musical tone control signal in response to the 
bending angles is outputted from detecting means 
which is placed on the plate members to control musical 
tone. 

6 Claims, 3 Drawing Sheets 
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ANGLE SENSOR FOR MUSICAL TONE CONTROL 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an angle sensor for 

10 

musical tone control which can control a musical tone , 
in response to changing angles at an articulation of the 
human body. 

2. Prior Art 
A musical tone is usually generated by playing piano, 

violin, or the like, or by the vocal cords of a singer. 
Such a musical tone can also be produced by a musical 
control apparatus which converts the movement of the 
human body into a musical tone in response to a per 
formed motion of such as in aerobic dancing. 
However, when a performer moves vigorously, the 

musical control apparatus can not produce a desirable 
musical tone because of interference by vigorous move 
ment. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the present invention to 
provide an angle sensor for musical tone control which 
can control musical tone in response to the bending of 
articulations of a performer without interfering with the 
motion of the performer during vigorous movement. 

In an aspect of the present invention, there is pro 
vided an angle detector for musical tone control com 
prising: a pair of plate members coupled pivotally and 
movably around an axis which is parallel to both faces 
of said plate members; detecting means for detecting a 
signal in response to an angle when said pair of plate 
members pivot in relation to each other around said 
axis, said detecting means generating a musical tone 
control signal in response to said signal to control a 
musical tone; attaching member for arranging said pair 
of plate members on the interior side of the bending 
articulation so that said pair of plate members pivot in 
relation to each other around said axis in response to the 
bending motion of articulation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing a construction 
of the angle sensor for musical tone control in an em 
bodiment; 
FIG. 2 is an enlarged perspective view showing the 

angle detector; 
FIG. 3 is a perspective view, partially cut away, 

showing a construction of the main portion of the angle 
detector; 
FIG. 4 is a front view showing the entire construc 

tion of the angle sensor; 
FIG. 5 is a perspective view showing a construction 

of the angle detector in another embodiment; 
FIG. 6 is a block diagram showing an electrical con 

trol construction of the musical tone control apparatus. 

DESCRIPTION OF ‘TI-IE PREFERRED 
EMBODIMENT 

Hereinafter, an embodiment of the present invention 
is described by reference to the drawings. 
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2 
FIGS. 1 to 3 show a construction of right elbow 

angle detector 10R for musical tone control in an em 
bodiment. 

This angle detector 10R comprises a pair of plate 
members 11 and 12 coupled pivotally and movably 
around an pivot 13 which is parallel to both faces of a 
pair of plate members 11 and 12; a detecting portion 14 
for detecting a signal in response to an angle when a pair 
of plate members 11 and 12 pivot in relation to each 
other around pivot 13, and generate a musical tone 
control signal in response to said signal to control a 
musical tone; attaching bands 15 and 16 for arranging a 
pair of plate members 11 and 12 on the interior side of 
the right elbow so that a pair of plate members 11 and 12 
pivot in relation to each other around pivot 13 in re 
sponse to the bending motion of right elbow. 
The attaching band 15 comprises a band 15a attached 

to the wrist side, or lower arm of the performer, and a 
retainer 15b attached to band 15a to retain plate member 
11 movable along arrows shown in FIG. 2. Similarly, 
the attaching band 16 comprises a band 16a attached to 
the shoulder side, or upper arm of the performer, and a 
retainer 16b attached to band 16a to retain plate member 
12 movable along arrows. The band 15a and 16a are 
made of an elastic material, and stoppers 17 and 18 are 
?xed to each end portion of plate members 11 and 12 to 
prevent plate members 11 and 12 from coming off. 
The detecting portion 14 is described hereinafter. 

The plate members 11 and 12, and pivot 13 are made of 
plastic, or the like, which is an electrical insulator. In 
FIG. 3, a groove 13a is formed on the surface of pivot 
13 in the longitudinal direction, and a slide contact 19 is 
affixed in groove 13a. Both end portions of pivot 13 are 
?xed in tubular portions 11a and 11a as shown in FIG. 
2, in which both tubular portions 11a and 11a are rigidly 
or integrally formed at the edge portion of plate mem 
ber 11; while a tubular portion 12a is rigidly or inte 
grally formed at the edge portion of plate member 12 
and a tubular resistance element 20b is immovably in 
serted into tubular portion 12a as shown in FIG. 3. In 
addition, the pivot 13 is slidably inserted into tubular 
resistance element 20b so as to contact the inner surface 
thereof. A terminal 20a is extended from an outer sur 
face of tubular resistance element 20b through a cutting 
portion of tubular portion 12a and lead 21a is bonded 
thereto; while a terminal 19a is rigidly af?xed in the end 
portion of slide contact 19 and groove 13a, and lead 22a 
is bonded thereto. These leads 21a and 22a are con 
nected to connector 24R through cable 23R as shown in 
FIG. 1. 
The above-described right elbow angle detector 10R 

is attached to the right arm as shown in FIG. 1. Accord 
ingly, when the right arm is bent to the position shown 
by the double dotted line A shown in the drawing, or 
when the right arm is straightened to the position 
shown by the double dotted line B, plate members 11 
and 12 are pivoted around pivot 13 in response to the 
bending of the arm. By pivoting plate members 11 and 
12, the slide contact 19 moves along the inner surface of 
tubular resistance element 20b. Thus, the resistance 
between terminal 20a of tubular resistance element 20b 
and terminal 19a of slide contact 19 is changed in re 
sponse to the position of slide contact 19, or the bending 
angle of the right arm. 
According to the above-described embodiment, in 

FIG. 2, the ends of plate members 11 and 12 are pivot 
ally and movably coupled by pivot 13 parallel to both 
faces of plate members 11 and 12, and in addition, de 
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tecting portion 14 placed in the pivot portion of plate 
members 11 and 12, is attached on the interior side of 
arm near the axis of bending, and in addition, plate 
members 11 and 12 slide through retainers 15b and 16b 
in response to the bending and straightening of arm, so 
that the angle detector 10R does not interfere with the 
arm motion of the performer and does not move out of 
position when the performer moves vigorously. 

Heretofore, the angle detector 10R for the right arm 
has been described. Since the angle detector 10L is 
identical in construction, the description of the con 
struction of angle detector 10L is omitted for the sake of 
simplicity. 
FIG. 4 shows a musical tone control apparatus being 

worn by a performer, in which the apparatus comprises 
an angle detector 10R to be attached to the right arm, an 
angle detector 10L to be attached to the left arm, and a 
controller 1 to be attached to belt 5. The angle detector 
10R is connected to controller 1 through cable 23R and 
connector 24R, while the angle detector 10L is con 
nected to controller 1 through cable 23L and connector 
24L. Accordingly, the apparatus can control musical 
tone so as to output a tone pitch of musical tone from 
speaker 27 incorporated in controller 1 in response to 
the combination of the bending angles of the right and 
left elbows. Controller 1 is described later. 
FIG. 5 shows another embodiment of the present 

invention. In this embodiment, both tubular portions of 
plate members 11 and 12 are engaged by a hinge, and 
pivot an pivot 13 passes through from one end of the 
tubular portion to the other. A spring 26 is around pivot 
13, a middle portion of which is exposed between tubu 
lar portions formed with plate member 12. One end of 
spring 26 is ?xed at plate member 12, while the other 
end makes contact to a piezoelectric element [27] 30 
by urging of spring 26. This arrangement changes signal 
level from piezoelectric element [27] 30 in response to 
the bending angle of plate members 11 and 12 when 
plate members 11 and 12 pivot around axis 13. 

Next, controller 1 is described by reference to FIG. 6. 
In FIG. 6, the above-described angle detectors 10R and 
10L are connected to controller 1. Another angle detec 
tor 10H is also connected to controller 1. This angle 
detector 10H is not shown in FIG. 4, but attaching to 
the wrist, for example. Another detectors, so-called 
?nger pressure sensing elements 17a, 17b, 17c, and 17d 
are connected to controller 1 which are not shown in 
FIG. 4. These ?nger pressure sensing elements 17a, 17b, 
17c, and 17d are used for detecting ?nger pressure to 
transmit a corresponding signal to controller 1. 
The description of controller 1 therefore includes 

angle detector 10H and ?nger pressure sensing elements 
17a, 17b, 17c, and 17d. In FIG. 6, numeral 20 designates 
an analog multiplexer for seven channels, selected ter 
minals of which receive channel-select signal CS. The 
analog multiplexer 20 selects one of angle detectors 10R 
and 10L, and 10H, and from ?nger pressure sensing 
elements 17a to 17d, based on channel-select signal CS, 
and then the selected signal is outputted therefrom. 
Numeral 21 designates an A—D converter which con 
verts the detecting signal supplied from analog multi 
plexer 20 into digital detecting data, including predeter 
mined bits. Numeral 22 designates a CPU (central pro 
cessing unit). Numeral 23 designates a ROM (read only 
memory), which stores programs used by CPU 22. 
Numeral 24 designates a RAM (random access mem 
ory) used for a work area. CPU 22 supplies channel 
select signal CS to analog multiplexer 20, and this ana 
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4 
log multiplexer 20, in turn, scans the output signals from 
angle detectors 10R and 10L, and 10H, and from ?nger 
pressure sensing elements 17a to 17d at high speed. 
Furthermore, the CPU 22 classi?es the bending angles 
of right and left elbows into four groups based on the 
detecting data supplied from angle detectors 10R and 
10L, and which is converted by A-D converter 21. 
Based on the result of the classi?cation, CPU 22 gener 
ates keycode data KC which indicates a predetermined 
tone pitch in response to the combination of the bending 
angles of right and left elbows. The CPU 22 also classi— 
?es the bending angles of the right wrist into three 
groups based on detecting data supplied from angle 
detector 10H and converted A-D converter 21. Based 
on the result of the classi?cation, the CPU 22 generates 
tone volume data VOL indicative of the tone volume 
(high, medium, or low) in response to the bending angle 
of the right wrist. The CPU 22 also decides which fm 
ger or ?ngers are bent among the index ?nger, middle 
?nger, ring ?nger, or little ?nger. Based on the result of 
this decision, the CPU 22 generates tone color-indicat 
ing data TD indicative of a predetermined tone color 
(piano, organ, ?ute, sax, clarinet or the like) in response 
to the combination of the bent ?nger or ?ngers. These 
key-code data KC, tone volume data VOL, and tone 
color-indicating data TD which are generated by CPU 
22 are supplied to a musical tone signal generating cir 
cuit 26 through a bus line 25. The musical tone signal 
generating circuit 26 generates a musical tone signal 
indicative of tone pitch in response to a supplied key 
code data KC, tone volume in response to tone volume 
data VOL, and tone color indicated by tone color 
indicating data TD. The musical tone signal generated 
from musical tone signal generating circuit 26 is sup 
plied to speaker 27,'from which the corresponding mu 
sical tone is generated. Numeral 28 designates a trans 
mitting circuit which transmits musical tone signal out 
putted from musical tone signal generating circuit 26 by 
a wireless means. 

According to the above described construction, the 
musical tone control apparatus can change the tone 
pitch of a musical tone outputted from speaker 27 which 
is incorporated in controller 1, in response to the detect 
ing combination of bending angles of the right and left 
elbows of the performer; set the tone volume of musical 
tone into one of three groups in response to the bending 
angle of the right wrist of the performer; and further 
more, change the tone color of musical tone in response 
to the combination of bending ?nger or ?ngers. In other 
words, this apparatus can control the musical tone in 
response to the motion of the performer. 
The preferred embodiment described herein is illus 

trative and not restrictive; the scope of the invention is 
indicated by the appended claims and all variations 
which fall within the claims are intended to be em 
braced therein. 
What is claimed is: 
1. An angle sensor for musical tone control compris 

mg: 
a pair of plate members coupled pivotally and mov 

ably around an axis which is parallel to both faces 
of said plate members; 

detecting means for detecting a signal in response to 
an angle when said pair of plate members pivot in 
relation to each other around said axis, said detect 
ing means generating a musical tone control signal 
in response to said signal to control a musical tone; 
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attaching member for arranging said pair of plate 
members on the interior side of the bending articu 
lation so that said pair of plate members pivot in 
relation to each other around said axis in response 
to the bending motion of articulation. 

2. An angle sensor for musical tone control according 
to claim 1 wherein said detecting means comprises a 
tubular resistance portion integrally or rigidly formed at 
one end of said plate members, and a slide contact 
formed with said axis which is slidably inserted into said 
tubular resistance portion to change resistance in re~ 
sponse to the bending angle of said plate members. 

3. An angle sensor for musical tone control according 
to claim 1 wherein said detecting means comprises a 
spring and a pressure sensing element urged by said 
spring, in which one end of said spring is ?xed at one 
plate member and the other end is urged to said pressure 
sensing element placed on the other plate member to 
output signals in response to the bending angle of said 
plate members. 

4. An angle sensor for musical tone control according 
to claim 1 wherein said attaching member comprises a 
band having a retainer, in which said retainer slidably 
holds said plate member in the longitudinal direction of 
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6 
said plate members in response to the movement of 
articulation. 

5. An angle sensor for musical tone control comprising: 
?rst member; 
second member; 
coupling means for coupling the ?rst and second mem 

bers so that the first and second members are pivotable 
on the coupling means; 

attaching means for securing the ?rst member to one 
side of an articulation of a performer; and the second 
member to the other side of the performer’s articula 
tion, wherein the surfaces of both sides of the articula 
tion are substantially perpendicular to the pivoting 
axis of the articulation; and 

detecting means for detecting an angle formed between 
the first and second members on the coupling means 
and generating a musical tone control signal in re 
sponse to the detected angle. 

6. An angle sensor for musical tone control according to 
claim 5 wherein the attaching means slidably holds at least 
one of the first and second members in the longitudinal 
direction of the ?rst and second members in response to 
pivoting of the articulation. 

1!! * * * * 


