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©  The  clothing  equipment  for  controlling  a  musical 
tone  consists  of  clothing  (101,  201)  worn  by  a  play- 
er,  a  main  body  (1)  and  at  least  one  detector  (117, 
118,  122,  123;  207,  211,  216;  S1  to  S4)  for  detecting 
a  certain  movement  of  the  player.  The  main  body  is 
mounted  at  a  player's  waist,  and  the  detector  is 
mounted  at  a  player's  joint  by  use  of  a  mounting 
member  (110a  to  113a)  such  as  a  plane  fastener. 
Hence,  the  mounting  position  of  the  detector  can  be 
freely  adjusted.  The  main  body  and  the  detector  are 
connected  by  use  of  wires  which  may  be  sewed  in 
the  clothing.  In  addition,  the  detector  may  constitute 
a  supporter  which  can  be  freely  mounted  at  the 
player's  joint.  When  the  detector  detects  the  move- 
ment  of  the  player,  such  as  a  bending  angle  of  the 
player's  joint,  a  tone  pitch,  a  tone  volume  or  a  tone 
color  of  the  musical  tone  to  be  generated  is  con- 
trolled  based  the  detected  movement  of  the  player. 

FIG.  9  
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The  present  invention  generally  relates  to  a 
clothing  equipment,  and  more  particularly  to  a 
clothing  equipment  for  controlling  a  musical  tone 
which  detects  a  movement  of  a  player  so  as  to 
control  a  musical  tone  based  on  the  detected 
movement  of  the  player. 

Conventionally,  a  musical  tone  is  generated  by 
playing  a  musical  instrument  such  as  a  piano,  a 
violin  and  the  like  or  by  use  of  a  vocal  cord  of  the 
player.  In  addition,  the  known  musical  tone  gen- 
erating  apparatus  can  not  convert  a  body  action  of 
the  player  into  the  corresponding  musical  tone. 

Therefore,  the  present  applicant  proposed  a 
musical  tone  control  apparatus  which  converts  the 
body  action  of  the  player  into  the  musical  tone,  in 
U.S.  Patent  Application  Ser.  No.  108,205  and  Eu- 
ropean  Patent  Application  No.  87114944.9,  for  ex- 
ample. 

Next,  description  will  be  given  with  respect  to 
an  example  of  the  proposed  musical  tone  control 
apparatus  in  conjunction  with  Figs.  1  A  to  4. 

Fig.  1A  is  a  front  view  showing  an  appearance 
of  the  proposed  musical  tone  control  apparatus 
which  is  mounted  to  the  player,  and  Fig.  1B  is  a 
back  view  thereof.  This  proposed  musical  tone 
control  apparatus  consists  of  a  main  body  1  and 
four  detectors  such  as  a  detector  2  for  a  player's 
left  elbow,  a  detector  3  for  a  player's  right  elbow,  a 
detector  4  for  a  player's  left  shoulder  and  a  detec- 
tor  5  for  a  player's  right  shoulder.  The  main  body  1 
is  mounted  to  a  player's  waist  by  a  belt  B,  and  the 
detectors  2  to  5  are  respectively  mounted  to  the 
player's  left  elbow,  the  player's  right  elbow,  the 
player's  left  shoulder  and  the  player's  right  shoul- 
der. 

Next,  detailed  description  will  be  given  with 
respect  to  the  above-mentioned  detectors  2  to  5. 
First,  the  detector  2  is  constructed  as  shown  in  Fig. 
2.  In  Fig.  2,  a  lever  8a  is  fixed  at  a  shaft  7a  of  a 
potentiometer  6a,  and  this  lever  8a  is  arranged  so 
that  this  lever  8a  can  be  freely  put  in  and  out  of  an 
inside  of  a  cylinder  9a  as  shown  in  Fig.  3.  In  the 
inside  of  the  cylinder  9a,  a  spring  10a  is  provided 
in  order  to  pull  the  lever  8a  therein.  In  addition,  a 
fixing  portion  11a  is  formed  at  an  edge  of  the 
cylinder  9a,  and  this  fixing  portion  11a  is  fixed  at  a 
center  of  the  player's  arm. 

When  the  player  bends  and  stretches  his  left 
elbow,  the  lever  8a  and  the  cylinder  9a  is  moved  in 
response  to  such  bending  and  stretching  move- 
ment  of  the  player's  left  elbow  so  that  the  shaft  7a 
is  revolved.  Hence,  the  resistance  of  the  potentiom- 
eter  6a  must  be  varied  in  accordance  with  a  revolv- 
ing  angle  of  the  shaft  7a,  i.e.,  a  bending  angle  of 
the  player's  left  elbow.  Such  resistance  variation  of 
the  potentiometer  6a  is  passed  through  a  cable  12a 
and  then  transmitted  to  the  main  body  1  (shown  in 
Fig.  1A),  wherein  a  tone  pitch  of  the  musical  tone 

to  be  generated  is  controlled  based  on  such  resis- 
tance  variation  of  the  potentiometer  6a,  for  exam- 
ple.  Similar  to  this  detector  2,  the  detector  3  is 
constructed  and  operated.  More  specifically,  the 

5  resistance  variation  of  a  potentiometer  6b  provided 
within  the  detector  3  is  passed  through  a  cable  12b 
and  then  transmitted  to  the  main  body  1,  wherein 
the  tone  pitch  of  the  musical  tone  to  be  generated 
is  controlled  based  on  such  resistance  variation  of 

io  the  potentiometer  6b. 
Next,  the  detector  4  is  constructed  as  shown  in 

Fig.  4.  In  Fig.  4,  when  the  player  moves  his  left 
shoulder  up  and  down,  the  resistance  of  the  poten- 
tiometer  6c  must  be  varied  in  response  to  the 

75  movement  of  the  player's  left  shoulder.  Such  resis- 
tance  variation  of  the  potentiometer  6c  is  passed 
through  a  cable  12c  and  then  transmitted  to  the 
main  body  1  ,  wherein  a  tone  volume  of  the  musical 
tone  is  controlled  based  on  such  resistance  vari- 

20  ation  of  the  potentiometer  6c.  On  the  other  hand, 
the  detector  5  is  constructed  as  similar  to  the 
above  mentioned  detector  4.  A  resistance  variation 
of  a  potentiometer  6d  provided  within  the  detector 
5  is  passed  through  a  cable  12d  and  then  transmit- 

25  ted  to  the  main  body  1  ,  wherein  a  tone  color  of  the 
musical  tone  is  controlled  based  on  such  resis- 
tance  variation  of  the  potentiometer  6d. 

In  the  proposed  musical  tone  control  apparatus 
described  heretofore,  the  following  problems  must 

30  be  inevitably  occurred  since  the  four  detectors  2  to 
5  are  mounted  to  clothes  of  the  player  by  sewing 
the  detectors  2  to  5  on  such  clothes.  First,  it  is 
burdensome  for  the  player  to  mount  such  detec- 
tors.  Secondary,  once  such  detectors  are  mounted 

35  on  the  clothes  of  the  player,  it  is  not  easy  for  the 
player  to  adjust  mounting  positions  of  such  detec- 
tors. 
In  addition,  the  proposed  musical  tone  control  ap- 
paratus  suffers  the  following  problem  since  the 

40  main  body  1  and  the  detectors  2  to  5  are  con- 
nected  by  slackened  cables  11a  to  1  1  d.  More 
specifically,  the  player's  body  must  be  entwined 
with  the  cables,  or  the  cables  must  be  caught  in 
equipments  and  the  like  surrounding  the  player,  for 

45  example.  Hence,  it  is  not  easy  for  the  player  to 
properly  handle  the  cables.  In  addition,  imperfect 
contacts  between  the  main  body  1  and  the  detec- 
tors  2  to  5  must  be  occurred  frequently.  Further, 
the  cables  may  be  broken  when  the  cables  are 

50  caught  in  the  equipments  surrounding  the  player, 
for  example. 

It  is  accordingly  a  primary  object  of  the  inven- 
tion  to  provide  a  clothing  equipment  for  controlling 
a  musical  tone  in  which  it  is  easy  to  mount  the 

55  detectors  to  the  player  and  it  is  also  easy  for  the 
player  to  adjust  the  mounting  positions  of  the  de- 
tectors. 

2 
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It  is  another  object  of  the  invention  to  provide  a 
clothing  equipment  for  controlling  a  musical  tone 
which  can  prevent  the  imperfect  contacts  between 
the  main  body  and  the  detectors  from  being  oc- 
curred  and  which  can  also  prevent  the  cables  from 
being  broken  when  the  cables  are  caught  in  the 
equipments  surrounding  the  player. 

In  a  first  aspect  of  the  invention,  there  is  pro- 
vided  a  clothing  equipment  for  controlling  a  musi- 
cal  tone  comprising:  (a)  a  clothing  equipment  worn 
by  a  player;  (b)  at  least  one  mounting  member 
mounted  at  a  certain  position  of  the  clothing  equip- 
ment,  the  certain  position  being  set  near  a  player's 
joint;  and  (c)  movement  detecting  means  for  de- 
tecting  a  movement  of  the  player's  joint,  the  move- 
ment  detecting  means  being  fixed  at  a  desirable 
position  of  the  clothing  equipment  by  the  mounting 
member,  whereby  the  musical  tone  is  controlled 
based  on  the  detected  movement  of  the  player.  In 
a  second  aspect  of  the  invention,  there  is  provided 
a  clothing  equipment  for  controlling  a  musical  tone 
comprising:  (a)  a  clothing  equipment  worn  by  a 
player;  (b)  movement  detecting  means  for  detect- 
ing  a  movement  of  the  player,  the  musical  tone 
being  controlled  based  on  the  detected  movement 
of  the  player;  (c)  a  first  terminal  connected  with  an 
output  wire  of  the  movement  detecting  means,  the 
movement  detecting  means  providing  the  first  ter- 
minal  being  freely  mounted  at  a  desirable  position 
of  the  clothing  equipment;  (d)  a  second  terminal 
mounted  at  a  certain  position  of  the  clothing  equip- 
ment;  and  (e)  a  wire  connected  between  the  first 
and  second  terminals,  the  wire  being  sewed  into 
the  clothing  equipment,  whereby  the  wire  is  pre- 
vented  from  being  broken  or  imperfect  contact 
between  the  first  and  second  terminals  is  pre- 
vented  from  being  occurred  when  the  player 
moves. 

In  a  third  aspect  of  the  invention,  there  is 
provided  a  clothing  equipment  for  controlling  a 
musical  tone  comprising:  (a)  movement  detecting 
means  for  detecting  a  movement  of  a  player,  the 
movement  detecting  means  consisting  of  fibers  the 
resistance  of  which  is  varied  in  response  to  bend- 
ing  and  stretching  movement  thereof,  the  move- 
ment  detecting  means  being  mounted  at  a  player's 
joint,  whereby  the  resistance  thereof  is  varied  in 
response  to  a  bending  angle  of  the  player's  joint; 
and  (b)  control  means  for  detecting  a  resistance 
variation  of  the  movement  detecting  means,  the 
control  means  controlling  the  musical  tone  based 
on  the  detected  resistance  variation  of  the  move- 
ment  detecting  means,  whereby  the  musical  tone  is 
controlled  based  on  the  detected  bending  angle  of 
the  player.  Further  objects  and  advantages  of  the 
present  invention  will  be  apparent  from  the  follow- 
ing  description,  reference  being  had  to  the  accom- 
panying  drawings  wherein  preferred  embodiments 

of  the  present  invention  are  clearly  shown. 

In  the  drawings: 

5  Figs.  1A  and  1B  are  front  and  back  views  both 
showing  the  musical  tone  control  apparatus  pro- 
posed  by  the  present  applicant; 
Figs.  2  to  4  respectively  show  detailed  construc- 
tions  of  the  detectors  used  in  the  proposed 

io  musical  tone  control  apparatus  shown  in  Figs. 
1A  and  1B; 
Figs.  5A  and  5B  are  front  and  back  views  both 
showing  a  clothing  equipment  for  controlling  a 
musical  tone  according  to  a  first  embodiment  of 

is  the  present  invention; 
Fig.  6  is  a  perspective  side  view  showing  a 
detector  for  the  player's  left  elbow  used  in  the 
first  embodiment; 
Fig.  7  is  a  block  diagram  showing  an  electric 

20  constitution  of  the  first  embodiment; 
Figs.  8A  and  8B  are  views  both  showing  an 
example  of  actually  designed  clothing  equip- 
ment  according  to  the  first  embodiment; 
Fig.  9  shows  an  appearance  of  a  player  who 

25  clothing  equipments  a  clothing  equipment  ac- 
cording  to  a  second  embodiment  of  the  present 
invention; 
Fig.  10  is  a  plan  view  showing  a  detailed  con- 
struction  of  a  wiring  member  used  in  the  second 

30  embodiment; 
Figs.  11A  and  1  1  B  are  side  views  each  showing 
an  arm  portion  provided  with  the  wiring  member 
of  the  clothing  equipment  according  to  the  sec- 
ond  embodiment; 

35  Fig.  12  is  a  perspective  side  view  showing  a 
detector  used  in  the  second  embodiment; 
Fig.  13  shows  an  appearance  of  a  detector  for  a 
player's  left  elbow  mounted  on  the  clothing 
equipment  according  to  the  second  embodi- 

40  ment; 
Fig.  14  shows  an  appearance  of  a  detector  for  a 
player's  wrist  mounted  on  the  clothing  equip- 
ment  according  to  the  second  embodiment; 
Fig.  15  is  a  block  diagram  showing  an  electric 

45  constitution  of  the  second  embodiment; 
Figs.  16A  and  16B  show  appearances  of  a  play- 
er  who  clothing  equipments  a  clothing  equip- 
ment  according  to  the  third  embodiment; 
Fig.  17  is  a  block  diagram  showing  an  electric 

50  constitution  of  the  third  embodiment; 
Fig.  18  is  a  perspective  side  view  showing  a 
detector  worn  by  a  player's  elbow;  and 
Fig.  19  is  a  graph  showing  a  characteristic  of  a 
resistance  of  the  detector  shown  in  Fig.  18. 

55  Next,  description  will  be  given  with  respect  to 
the  preferred  embodiments  of  the  present  inven- 
tion. 

3 
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[A]  FIRST  EMBODIMENT 

Next,  description  will  be  given  with  respect  to  a 
clothing  equipment  for  controlling  a  musical  tone 
according  to  a  first  embodiment  of  the  present 
invention  in  conjunction  with  Figs.  5A  to  8B.  In 
Figs.  5A  to  8B,  parts  identical  to  those  shown  in 
Figs.  1A  to  4  will  be  designated  by  the  same 
numerals,  hence,  description  thereof  will  be  skip- 
ped. 

Fig.  5A  is  a  front  view  showing  an  appearance 
of  a  first  embodiment  of  a  clothing  equipment  for 
controlling  a  musical  tone  which  is  mounted  to  the 
player,  and  Fig.  5B  is  a  back  view  thereof.  In  Figs. 
5A  and  5B,  101  designates  a  clothing  equipment 
having  a  symmetrical  construction  which  covers  the 
player  from  his  shoulders  to  his  wrists.  In  this 
clothing  equipment  101,  102a  designates  a  sup- 
porter  made  of  elastic  fibers  which  covers  from  the 
player's  left  shoulder  to  a  player's  left  shoulder 
blade.  In  addition,  the  edge  of  this  supporter  102a 
is  sewed  with  one  edge  of  a  thin  cloth  103a.  This 
thin  cloth  103a  stretches  between  a  player's  left 
shoulder  joint  and  a  middle  position  of  a  player's 
left  elbow  joint.  Between  another  edge  of  the  thin 
cloth  103a  and  the  player's  left  elbow  joint,  a  band- 
shaped  supporter  104a,  a  thin  cloth  105a  and  a 
supporter  106a  are  sequentially  sewed  together. 
Next,  one  edge  of  a  thin  cloth  107a  is  sewed  with 
an  edge  of  the  supporter  106a.  This  thin  cloth  107a 
stretches  between  the  player's  left  elbow  joint  and 
a  middle  position  of  a  player's  left  wrist  joint. 
Further,  another  edge  of  the  thin  cloth  107a  is 
sewed  with  one  edge  of  a  supporter  108a,  and  this 
supporter  108a  stretches  to  a  front  position  of  the 
player's  left  wrist.  The  above-mentioned  thin 
clothes  103a,  105a  and  107a  are  similar  to  clothes 
used  in  a  clothing  equipment  for  aerobics  exercise 
and  the  like.  On  the  other  hand,  the  above  men- 
tioned  supporters  102a,  104a,  106a  and  108a  are 
made  of  thick  elastic  fibers  which  are  woven  with 
rubber  yarns.  For  example,  these  supporters  are 
made  of  thick  elastic  fibers  similar  to  those  used  at 
ankle  portions  of  socks. 

Similar  to  the  above-mentioned  left  arm  portion 
of  the  clothing  equipment  101,  a  right  arm  portion 
of  the  clothing  equipment  101  is  constructed. 

This  right  arm  portion  of  the  clothing  equip- 
ment  1  01  is  sewed  with  the  left  arm  portion 
thereof  via  a  thick  cloth  109  (which  is  similar  to  that 
used  in  a  training  clothing  equipment). 

Next,  a  square  plane  fastener  110a  is  mounted 
to  a  shoulder  blade  portion  of  the  supporter  102a 
as  shown  in  Fig.  5B.  In  addition,  a  plane  fastener 
111a  is  mounted  on  the  supporters  104a  and  106a 
along  an  inside  of  the  clothing  equipment  101,  i.e., 
along  an  inside  of  a  player's  left  arm.  Further,  a 
plane  fastener  112a  is  mounted  along  a  backside 

of  the  clothing  equipment  101  ,  i.e.,  along  a  back- 
side  of  the  player's  left  arm.  Similarly,  a  plane 
fastener  113a  is  mounted  to  the  supporter  108a 
along  the  inside  of  the  player's  left  arm.  Similar  to 

5  such  left  arm  portion  of  the  clothing  equipment 
101,  several  plane  fasteners  are  mounted  at  re- 
spective  positions  thereof. 

In  the  left  side  of  the  clothing  equipment  101,  a 
V-shaped  belt  114  is  mounted  as  shown  in  Fig.  5A, 

io  and  a  button  115  is  sewed  at  the  top  of  the  belt 
114.  Similarly,  in  the  right  side  of  the  clothing 
equipment  101,  a  V-shaped  belt  116  is  also  moun- 
ted.  These  two  belts  114  and  116  are  connected 
together  by  the  button  115,  so  that  the  clothing 

is  equipment  101  is  fixed  on  a  player's  upper  body. 
Next,  a  detector  117  for  the  player's  left  shoul- 

der  is  mounted  between  the  plane  fasteners  110a 
and  112a,  and  a  detector  118  for  the  player's  left 
elbow  is  mounted  between  the  plane  fasteners 

20  111a  and  113a.  In  this  case,  the  detector  118  is 
constructed  as  shown  in  Fig.  6.  In  Fig.  6,  a 
plateshaped  plane  fastener  119a  is  mounted  at  a 
bottom  plane  of  the  potentiometer  6a  of  the  detec- 
tor  118,  and  another  plate-shaped  plane  fastener 

25  120a  is  mounted  at  the  fixing  portion  11  a  of  the 
potentiometer  6a.  Hence,  both  edges  of  the  detec- 
tor  118  are  respectively  mounted  to  the  plane 
fasteners  111a  and  113a  provided  on  the  clothing 
equipment  101  via  the  plane  fasteners  119a  and 

30  120a.  Incidentally,  the  cable  12a  connected  to  the 
potentiometer  6a  is  connected  to  the  main  body  1 
through  a  through  hole  121a  which  is  made  at  a 
certain  position  of  the  clothing  equipment  101  near 
the  detector  118.  In  this  case,  the  through  hole  121 

35  a  is  made  at  the  certain  position  on  an  upper 
backside  of  the  supporter  104a  as  shown  in  Fig. 
5B. 

Similar  to  the  above-mentioned  left  arm  portion 
of  the  clothing  equipment  101,  a  detector  122  for 

40  the  player's  right  shoulder  and  a  detector  123  for 
the  player's  right  elbow  are  respectively  mounted 
on  the  right  arm  portion  of  the  clothing  equipment 
101  by  use  of  plane  fasteners  (not  shown). 

As  described  heretofore,  the  plane  fasteners 
45  are  used  as  the  fasteners  which  mount  the  detec- 

tors  117,  118,  122  and  123  on  the  clothing  equip- 
ment  101.  Hence,  it  is  possible  to  mount  such 
detectors  on  the  clothing  equipment  101  with  ease, 
and  it  is  also  possible  to  adjust  the  mounting 

50  position  of  such  detectors  with  ease. 
Next,  description  will  be  given  with  respect  to 

an  electric  constitution  of  the  main  body  1  in  con- 
junction  with  Fig.  7.  In  Fig.  7,  125  designates  a 
four-channel  analog  multiplexer  which  selects  and 

55  outputs  one  of  the  detection  signals  (i.e.,  voltage 
signals)  of  the  detectors  117,  118,  122  and  124 
based  on  a  channel  select  signal  CS  supplied  to  a 
select  terminal  thereof.  Next,  an  analog-to-digital 

4 
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(A/D)  converter  126  converts  the  detection  signal 
from  the  analog  multiplexer  125  into  digital  detec- 
tion  data  having  the  predetermined  bits.  In  addition, 
127  designates  a  central  processing  unit  (CPU), 
128  designates  a  read  only  memory  (ROM)  for 
storing  programs  used  in  the  CPU  127,  and  129 
designates  a  random  access  memory  (RAM)  used 
as  a  working  area.  The  CPU  127  supplies  the 
sequentially  varying  channel  select  signal  CS  to  the 
analog  multiplexer  125,  so  that  the  outputs  of  the 
detectors  117,  118,  122  and  123  are  scanned  with 
a  high  speed. 
If  the  detection  signals  of  the  detectors  118  and 
123  are  selectively  converted  into  the  detection 
data  in  the  A/D  converter  126,  the  CPU  127  dis- 
criminates  the  bending  angles  of  the  player's  left 
and  right  elbows  by  use  of  four  angle  stages  based 
on  such  detection  data.  Based  on  such  discrimina- 
tion  result  of  the  CPU  127,  the  CPU  127  generates 
a  key  code  data  KC  designating  the  predetermined 
tone  pitch  in  response  to  a  combination  of  the 
bending  angles  of  the  player's  left  and  right  el- 
bows. 

On  the  other  hand,  if  the  detection  signal  of  the 
detector  117  is  selectively  converted  into  the  de- 
tection  data,  the  CPU  127  discriminates  the  bend- 
ing  angle  of  the  player's  left  shoulder  by  use  of 
three  angle  stages  based  on  such  detection  data. 
Based  on  such  discrimination  result  of  the  CPU 
127,  the  CPU  127  generates  tone  volume  data  VOL 
selectively  designating  one  of  predetermined  three 
tone  volumes  (i.e.,  big,  middle  and  small  tone  vol- 
umes)  in  response  to  the  bending  angle  of  the 
player's  left  shoulder. 

Further,  if  the  detection  signal  of  the  detector 
122  is  selectively  converted  into  the  detection  data, 
the  CPU  127  discriminates  the  bending  angle  of 
the  player's  right  shoulder  by  use  of  four  angle 
stages  based  on  such  detection  data.  Based  on 
such  discrimination  result  of  the  CPU  127,  the  CPU 
127  generates  tone  color  data  TD  selectively  des- 
ignating  one  of  the  predetermined  tone  colors 
(such  as  the  piano,  an  organ,  a  flute,  a  saxophone, 
a  clarinet  and  the  like)  in  response  to  the  bending 
angle  of  the  player's  right  shoulder. 

The  CPU  127  generates  and  outputs  musical 
tone  control  data  such  as  the  key  code  data  KC, 
the  tone  volume  data  VOL  and  the  tone  color  data 
TD  to  a  musical  tone  signal  generating  circuit  131 
via  a  bus  line  130.  This  musical  tone  signal  gen- 
erating  circuit  131  generates  a  musical  tone  signal 
having  a  tone  pitch  corresponding  to  the  key  code 
data  KC,  a  tone  volume  corresponding  to  the  tone 
volume  data  VOL  and  a  tone  color  corresponding 
to  the  tone  color  data  TD.  Such  musical  tone  signal 
is  supplied  to  a  speaker  132  wherein  a  musical 
tone  corresponding  to  the  musical  tone  signal  is  to 
be  generated.  In  addition,  a  transmitter  circuit  133 

transmits  the  musical  tone  signal  by  wireless  via  an 
antenna  134. 

According  to  the  first  embodiment  as  described 
heretofore,  the  tone  pitch  of  the  musical  tone  to  be 

5  generated  from  the  speaker  132  of  the  main  body 
1  can  be  varied  in  response  to  the  combination  of 
the  bending  angles  of  the  player's  left  and  right 
elbow  joints.  In  addition,  the  tone  volume  of  the 
musical  tone  can  be  varied  by  three  tone  volume 

io  stages  in  response  to  the  bending  angle  of  the 
player's  left  shoulder  joint.  Further,  the  tone  color 
of  the  musical  tone  can  be  varied  by  four  tone 
color  stages  in  response  to  the  bending  angle  of 
the  player's  right  shoulder  joint. 

is  In  the  first  embodiment,  the  plane  fasteners  are 
mounted  on  one  position  at  each  of  shoulder  por- 
tions,  elbow  portions  and  wrist  portions  of  the  cloth- 
ing  equipment  101.  However,  it  is  possible  to 
mount  the  plane  fasteners  so  that  each  of  the 

20  shoulder  portions,  the  elbow  portions  and  the  wrist 
portions  of  the  clothing  equipment  101  can  be 
covered  by  the  plane  fasteners.  In  addition,  it  is 
also  possible  to  mount  the  plane  fasteners  so  that 
whole  portion  of  the  clothing  equipment  101  can  be 

25  covered  by  the  plane  fasteners. 
Incidentally,  an  example  of  an  actually  de- 

signed  clothing  equipment  101  and  several  mea- 
surements  thereof  are  shown  in  Figs.  8A  and  8B.  In 
Fig.  8A,  a  measurement  shown  by  a  numeral  "X" 

30  is  determined  by  a  body  shape  of  the  player.  In 
addition,  B1  designates  a  position  of  a  shoulder 
bone,  and  B2  designates  a  position  of  an  elbow 
bone.  Further,  in  a  sectional  view  of  Fig.  8B  taken 
in  a  line  A-A  of  Fig.  8A,  the  measurements  of  the 

35  plane  fasteners  111a  and  113a  in  a  longitudinal 
direction  are  shown. 

[B]  SECOND  EMBODIMENT 

40  Fig.  9  is  a  front  view  showing  a  player  who 
clothing  equipments  a  clothing  equipment  201  ac- 
cording  to  the  second  embodiment  of  the  present 
invention.  As  shown  in  Fig.  9,  this  clothing  equip- 
ment  201  is  formed  so  that  this  clothing  equipment 

45  201  can  be  worn  by  an  upper  half  of  the  player's 
body,  and  this  clothing  equipment  201  is  also 
made  of  elastic  fiber  materials.  In  such  clothing 
equipment  201,  one  edge  of  a  wiring  member  202 
is  positioned  at  the  left  elbow  portion  of  the  cloth- 

50  ing  equipment  201,  and  another  edge  thereof  is 
positioned  at  a  left  skirt  portion  of  the  clothing 
equipment  201.  Similar  to  such  wiring  member 
202,  one  edge  of  a  wiring  member  203  is  posi- 
tioned  at  a  left  shoulder  blade  portion  of  the  cloth- 

55  ing  equipment  201,  and  another  edge  thereof  is 
positioned  at  the  left  skirt  portion  of  the  clothing 
equipment  201.  Similarly,  one  edge  of  a  wiring 
member  204  is  positioned  at  a  right  wrist  portion  of 

5 
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the  clothing  equipment  201,  and  another  edge 
thereof  is  positioned  at  a  right  skirt  portion  of  the 
clothing  equipment  201. 

Next,  description  will  be  given  with  respect  to 
each  construction  of  the  wiring  members  202  to 
204.  First,  the  wiring  member  202  is  constructed  as 
shown  in  Fig.  10.  In  Fig.  10,  202a  designates  a 
two-core  cable  which  is  sewed  into  the  clothing 
equipment  201  in  a  zigzagging  manner.  One  edge 
of  this  two-core  cable  202a  is  connected  with  a 
connector  202b,  and  another  edge  thereof  is  con- 
nected  with  another  connector  202c.  These  con- 
nectors  202b  and  202c  are  sewed  to  the  surface  of 
the  clothing  equipment  201. 

The  connector  202b  employs  a  square  plate- 
shape  plane  fastener  having  a  hook  portion  Pr.  The 
center  portion  of  this  hook  portion  Pr  is  cut  away 
so  that  a  groove  is  formed  thereon  and  the  surface 
of  the  hook  portion  Pr  is  divided  into  right  and  left 
hook  portions  Pr1  and  Pr2.  In  addition,  a  fine  wire 
Ca1  is  zigzagged,  folded  and  then  fixed  at  the  hook 
portion  Pr1.  Similarly,  a  fine  wire  Ca2  is  zigzagged, 
folded  and  then  fixed  at  the  hook  portion  Pr2.  Each 
of  these  fine  wires  Ca1  and  Ca2  is  pressed  against 
and  then  connected  to  each  of  two  cores  of  the 
cable  202a.  Further,  conductive  coating  is  painted 
on  the  hook  portion  Pr  fixed  with  the  fine  wires  Ca1 
and  Ca2.  Furthermore,  the  connector  202c  similar 
to  the  connector  202b  is  connected  at  another 
edge  of  the  two-core  cable  202a. 

In  Fig.  9,  a  plane  fastener  205  is  sewed  at  a 
position  which  is  apart  the  connector  202b  by  a 
predetermined  distance. 

A  detector  207  for  the  player's  left  elbow  (simi- 
lar  to  the  detector  118  shown  in  Fig.  6)  is  mounted 
between  the  plane  fastener  205  and  the  connector 
202b.  Fig.  12  shows  a  construction  of  this  detector 
207.  In  Fig.  12,  a  connector  208  is  mounted  at  a 
bottom  face  of  a  potentiometer  207a.  This  connec- 
tor  208  is  constructed  as  similar  to  the  connector 
202b  of  the  wiring  member  202  shown  in  Fig.  10. 
In  this  connector  208,  fine  wires  Ca3  and  Ca4  are 
respectively  fixed  at  hook  portions  Pr3  and  Pr4, 
and  these  fine  wires  Ca3  and  Ca4  are  also  con- 
nected  to  output  terminals  of  the  potentiometer 
207a.  In  addition,  a  plane  fastener  209  is  mounted 
at  a  bottom  face  of  the  fixing  portion  1  1  a  as  shown 
in  Fig.  3. 

As  shown  in  Fig.  13,  the  detector  207  can  be 
mounted  to  the  clothing  equipment  201  by  con- 
necting  the  plane  fastener  209  of  the  connector 
208  to  the  connector  202b  of  the  clothing  equip- 
ment  201,  and  the  output  terminals  of  the  poten- 
tiometer  207a  can  be  connected  to  the  wiring 
member  202.  Thus,  the  potentiometer  207a  is  con- 
nected  to  the  main  body  1  via  the  cable  202a,  the 
connector  202c  and  a  cable  210  (shown  in  Fig.  9) 
connected  to  the  connector  202c. 

In  Fig.  9,  the  wiring  member  203  is  constructed 
as  similar  to  the  wiring  member  202.  More  specifi- 
cally,  a  plane  fastener  206  is  sewed  at  a  position 
which  is  apart  from  a  terminal  203b  of  the  wiring 

5  member  203  by  a  predetermined  distance.  A  de- 
tector  211  for  the  player's  left  shoulder  is  con- 
structed  as  similar  to  the  detector  207  so  that  the 
detector  211  can  detect  a  movement  of  the  play- 
er's  left  shoulder  joint.  This  detector  211  can  be 

io  mounted  between  the  terminal  203b  of  the  wiring 
member  203  and  the  plane  fastener  206.  In  this 
case,  a  potentiometer  211a  of  the  detector  211  is 
connected  to  the  main  body  1  via  a  cable  203a,  a 
connector  203c  and  a  cable  212  connected  to  the 

15  cable  203c. 
Incidentally,  each  one  edge  of  cables  210  and  212 
is  provided  with  a  connector  similar  to  the  connec- 
tor  202b  of  the  wiring  member  202. 

Next,  a  glove  213  made  of  the  elastic  fiber 
20  materials  is  used  for  a  player's  right  hand,  and  this 

glove  213  is  constructed  as  shown  in  Fig.  14.  In 
Fig.  14,  one  edge  of  a  wiring  member  214  is 
positioned  at  a  wrist  portion  of  the  glove  213,  and 
another  edge  thereof  is  positioned  at  a  right  sleeve 

25  portion  of  the  clothing  equipment  201  .  In  this  case, 
the  wiring  member  214  is  zigzagged  and  then 
sewed  into  the  glove  213.  In  addition,  one  edge  of 
the  wiring  member  214  is  connected  to  a  connector 
214b  which  is  sewed  to  a  surface  of  the  glove  213, 

30  and  another  edge  thereof  is  connected  to  a  con- 
nector  214c  which  is  also  connected  to  the  connec- 
tor  204b  of  the  wiring  member  204.  Further,  a 
plane  fastener  215  is  sewed  at  a  position  which  is 
apart  from  the  connector  214b  of  the  wiring  mem- 

35  ber  214  by  a  predetermined  distance  in  a  thumb 
direction  of  the  glove  213.  Incidentally,  the  wiring 
member  204  is  constructed  as  similar  to  the  above- 
mentioned  wiring  member  202.  As  shown  in  Figs. 
11A  and  11B,  when  the  player  stretches  and  bends 

40  his  right  arm,  the  state  of  the  wiring  member  204  is 
changed.  Meanwhile,  the  connectors  214b  and 
214c  are  constructed  as  similar  to  the  connectors 
202b  and  202c  of  the  wiring  member  202. 

Next,  a  detector  216  for  detecting  a  movement 
45  of  the  player's  right  wrist  joint  is  constructed  as 

similar  to  the  detector  207,  but  a  size  of  the  detec- 
tor  216  is  smaller  than  that  of  the  detector  207.  In 
this  detector  216,  a  connector  217  mounted  on  a 
bottom  face  of  a  potentiometer  216a  is  connected 

50  with  the  connector  214b  of  the  wiring  member  214, 
and  a  plane  fastener  219  mounted  on  a  bottom 
face  of  a  fixing  portion  218  is  connected  with  the 
plane  fastener  215  provided  on  the  glove  213.  As 
described  above,  the  detector  216  is  connected 

55  between  the  plane  fastener  215  and  the  connector 
214b  of  the  wiring  member  214  provided  on  the 
glove  213.  Thus,  the  potentiometer  216a  is  con- 
nected  to  the  main  body  1  via  the  cable  204a,  the 

6 
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connector  204c  and  a  cable  220  (shown  in  Fig.  9) 
connected  to  the  connector  204c.  Incidentally,  one 
edge  of  the  cable  220  is  connected  to  a  connector 
similar  to  the  connector  202b  of  the  wiring  member 
202. 

Next,  Fig.  15  is  a  block  diagram  showing  an 
electric  constitution  of  the  main  body  1  according 
to  the  second  embodiment.  In  Fig.  15,  221  des- 
ignates  a  three-channel  analog  multiplexer  which 
selects  one  of  detection  signals  from  the  detectors 
207,  211  and  216  based  on  the  channel  select 
signal  CS  outputted  from  the  CPU  127.  Other  parts 
within  the  main  body  1  are  similar  to  those  shown 
in  Fig.  7,  hence,  description  thereof  will  be  skipped, 
in  the  second  embodiment,  the  key  code  data  KC 
are  generated  based  on  detection  data  of  the  de- 
tector  207,  and  a  tone  pitch  of  the  musical  tone  is 
controlled  based  on  the  bending  angle  of  the  play- 
er's  left  elbow.  In  addition,  the  tone  volume  data 
VOL  are  generated  based  on  detection  data  of  the 
detector  211,  and  a  tone  volume  of  the  musical 
tone  is  controlled  based  on  the  bending  angle  of 
the  player's  left  shoulder.  Further,  the  tone  color 
data  TD  are  generated  based  on  detection  data  of 
the  detector  216,  and  a  tone  color  of  the  musical 
tone  is  controlled  based  on  the  bending  angle  of 
the  player's  right  wrist. 

[C]  THIRD  EMBODIMENT 

Figs.  16A  and  16B  show  appearances  of  a 
player  who  clothing  equipments  a  clothing  equip- 
ment  according  to  the  third  embodiment  of  the 
present  invention,  and  Fig.  17  is  a  block  diagram 
showing  the  third  embodiment.  This  clothing  equip- 
ment  according  to  the  third  embodiment  consists  of 
the  main  body  1  ,  a  detector  SI  for  the  player's  right 
elbow,  a  detector  S2  for  the  player's  left  elbow,  a 
detector  S3  for  a  player's  right  knee  and  a  detector 
S4  for  a  player's  left  knee.  As  described  before, 
the  main  body  1  is  mounted  at  the  player's  waist 
by  the  belt  B.  In  addition,  the  detectors  SI,  S2,  S3 
and  S4  are  respectively  mounted  at  the  right  el- 
bow,  the  left  elbow,  the  right  knee  and  the  left  knee 
of  the  player. 

Next,  description  will  be  given  with  respect  to 
the  detectors  SI  to  S4.  First,  the  detector  SI  is 
constructed  as  shown  in  Fig.  18.  In  Fig.  18,  301a 
designates  a  supporter  made  of  elastic  and  insulat- 
ing  fiber  materials  (such  as  rubber  materials).  The 
shape  of  this  supporter  301a  can  be  fitted  to  the 
shape  of  the  player's  right  elbow.  At  outer  peripher- 
ies  of  both  edges  of  the  supporter  301a,  band- 
shape  conductive  members  302a  and  303a  are 
respectively  attached.  On  outer  peripheries  of  the 
supporter  301a,  carbon  fibers  Cf1  to  Cfn  (where  n 
denotes  an  integral  number)  are  attached  by  pre- 
determined  intervals  in  a  longitudinal  direction  of 

the  supporter  301a.  Each  one  edge  of  the  carbon 
fibers  Cf1  to  Cfn  is  connected  to  the  conductive 
member  302a,  and  each  another  edge  of  the  car- 
bon  fibers  Cf1  to  Cfn  is  connected  to  the  conduc- 

5  tive  member  303a. 
When  the  above-mentioned  detector  SI  is 

stretched  in  the  longitudinal  direction  thereof,  a 
resistance  between  the  conductive  members  302a 
and  303a  is  increased  in  accordance  with  the 

io  stretching  of  the  detector  SI  as  shown  in  Fig.  19.  In 
short,  when  the  player  mounts  the  detector  SI  on 
his  right  elbow  as  shown  in  Fig.  18  and  then 
stretches  his  right  elbow,  the  resistance  between 
the  conductive  members  302a  and  303a  must  be 

is  varied  in  response  to  the  bending  angle  of  the 
player's  right  elbow. 

Similar  to  the  detector  SI,  other  detectors  S2, 
S3  and  S4  are  constructed.  Detection  signals  out- 
putted  from  the  detectors  SI  to  S4  are  respectively 

20  supplied  to  the  fourchannel  analog  multiplexer  125 
within  the  main  body  1  shown  in  Fig.  17.  This  main 
body  1  shown  in  Fig.  17  functions  as  similar  to  the 
main  body  1  shown  in  Fig.  7,  hence,  description 
thereof  will  be  skipped. 

25  In  the  third  embodiment,  the  tone  pitch  of  the 
musical  tone  is  controlled  based  on  a  combination 
of  the  bending  angle  s  of  the  player's  right  and  left 
elbows,  the  tone  volume  of  the  musical  tone  is 
controlled  based  on  the  bending  angle  of  the  play- 

30  er's  right  knee,  and  the  tone  color  of  the  musical 
tone  is  controlled  based  on  the  bending  angle  of 
the  player's  left  knee. 

Above  is  the  description  of  the  preferred  em- 
bodiments  of  the  present  invention.  This  invention 

35  may  be  practiced  or  embodied  in  still  other  ways 
without  departing  from  the  spirit  or  essential  char- 
acter  thereof.  Therefore,  the  preferred  embodi- 
ments  described  herein  are  illustrative  and  not  re- 
strictive,  the  scope  of  the  invention  being  indicated 

40  by  the  appended  claims  and  all  variations  which 
come  within  the  meaning  of  the  claims  are  in- 
tended  to  be  embraced  therein. 

Claims 
45 

1.  A  clothing  equipment  for  controlling  a  musical 
tone  comprising: 

a)  a  wearable  article  (201)  to  be  worn  by  a 
player; 

50  b)  movement  detecting  means  (207,  211, 
216)  detachably  mounted  to  said  wearable 
article  for  detecting  a  movement  of  said 
player,  and  for  delivering  a  detection  signal 
representative  of  a  detected  movement, 

55  said  musical  tone  being  controlled  based  on 
said  detection  signal; 
c)  a  first  terminal  (208,  217)  mounted  at  a 
first  position  of  said  wearable  article  and 

7 
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coupled  to  said  movement  detecting  means; 
d)  a  second  terminal  (202b  to  204b)  moun- 
ted  a  to  a  second  position  of  said  wearable 
article;  and 
e)  a  wire  (202  to  204)  for  connecting  said  5 
first  and  second  terminals,  said  wire  being 
affixed  to  said  wearable  article  at  plural 
points  along  said  wire  such  that  said  wire  is 
prevented  from  being  twisted  about  said 
player  and  caught  on  surrounding  objects.  10 

2.  A  clothing  equipment  according  to  claim  1, 
wherein  said  movement  detecting  means  com- 
prises  a  potentiometer  for  detecting  a  bending 
angle  of  a  player's  joint.  is 

3.  A  clothing  equipment  according  to  claim  1  or  2 
further  comprising  a  main  body  (1)  which  gen- 
erates  a  musical  tone,  at  least  one  of  a  tone 
pitch,  a  tone  volume  and  a  tone  color  of  said  20 
musical  tone  being  controlled  based  on  said 
bending  angle  of  said  player's  joint  detected 
by  said  potentiometer. 
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