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ELECTRONIC  SOUND  GENERATING  INSTRUMENT 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a n  
e l e c t r o n i c   s o u n d   g e n e r a t i n g   i n s t r u m e n t .  

5 

E l e c t r o n i c   m u s i c a l   i n s t r u m e n t s   such   a s  
k e y b o a r d   t y p e   i n s t r u m e n t s   h a v e   l o n g   b e e n   known  f o r  
g e n e r a t i n g   m u s i c a l   s o u n d s   c o r r e s p o n d i n g   to  a c t u a t i o n  
of  one  or  more  k e y s   on  the   k e y b o a r d .   The  d e s i r e d  

10  n o t e   or  s o u n d   c o r r e s p o n d s   to  d e p r e s s i o n   of  a  
p a r t i c u l a r   key  and  the   l o u d n e s s   or  o t h e r   p a r a m e t e r   o f  
t he   s o u n d   c o r r e s p o n d s   in  some  f a s h i o n   to  how  h a r d   t h e  
p a r t i c u l a r   key   was  d e p r e s s e d .  

15  In  i n s t r u m e n t s   known  as  p o l y p h o n i c   t y p e  
i n s t r u m e n t s ,   s e v e r a l   s o u n d s   can  be  c r e a t e d  
s i m u l t a n e o u s l y .   With  p o l y p h o n i c   k e y b o a r d   t y p e  
i n s t r u m e n t s ,   i t   is  d e s i r a b l e   to  d e t e c t   how  h a r d   e a c h  
push   b u t t o n   or  key  was  a c t u a t e d   or  d e p r e s s e d   in  o r d e r  

20  to  g e n e r a t e   a  m u s i c a l   sound   or  t o n e   h a v i n g   a  s p e c i f i c  
vo lume   l e v e l   or  o t h e r   p a r a m e t e r   c o r r e s p o n d i n g   to  how 
h a r d   the   r e s p e c t i v e   key  or  b u t t o n   was  d e p r e s s e d .  

In  one  a p p r o a c h ,   t he   p r i o r   a r t   p r o v i d e s   t w o  
25  s w i t c h e s   per   b u t t o n   or  k e y ,   w h i c h   a r e   s e q u e n c e d   s u c h  

t h a t   by  m e a s u r i n g   t he   t ime   b e t w e e n   s w i t c h   c l o s u r e s ,  
the   b u t t o n   v e l o c i t y   can  be  d e t e r m i n e d .   T h i s   a p p r o a c h  
r e q u i r e s   a c c u r a t e   p h y s i c a l   s w i t c h   s e q u e n c i n g   and  f a s t  
s c a n n i n g   t i m e s .  

3 0  

A  s e c o n d   a p p r o a c h   in  t h e   p r i o r   a r t   is  w h e r e  
each   b u t t o n   or  key  is  p r o v i d e d   w i t h   an  a n a l o g  
p r e s s u r e   s e n s o r .   The  key  or  b u t t o n   t h a t   is  s t r u c k  
m e a s u r e s   p r e s s u r e .   C o n t i n u o u s   p r e s s u r e   can  a l s o   b e  

35  u sed   to  m o d u l a t e   t he   d e s i r e d   s o u n d .   Th i s   s e c o n d  
a p p r o a c h   r e q u i r e s   a n a l o g   m u l t i p l e x i n g   e q u i p m e n t   a n d  
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e x p e n s i v e   push   b u t t o n s .   A  f u r t h e r   p r o b l e m   w i t h   t h e  

s e c o n d   a p p r o a c h   is  t he   wear  and  t e a r   on  the  p u s h  

b u t t o n s .  

5  A  t h i r d   a p p r o a c h   is  w h e r e   an  i n d i v i d u a l  

v i b r a t i o n   s e n s o r   is  p r o v i d e d   fo r   e a c h   key  or  b u t t o n .  

In  t h i s   t h i r d   a p p r o a c h ,   t he   b u t t o n   d i r e c t l y   s t r i k e s   a  

v i b r a t i o n   s e n s o r .   As  w i t h   the   s e c o n d   a p p r o a c h  

d e s c r i b e d   a b o v e ,   t h i s   r e q u i r e s   e x p e n s i v e   b u t t o n s ,   a n d  

10  an  a n a l o g   m u l t i p l e x e r .   A l s o ,   c r o s s t a l k   b e t w e e n  

b u t t o n s   can  d e g r a d e   p e r f o r m a n c e .  

A  f o u r t h   a p p r o a c h   is  in  i n o n o p h o n i c  

e q u i p m e n t ,   w h e r e   o n l y   one  s o u n d   is  p l a y e d   a t   a  t i m e .  

15  With  o n l y   one  s o u n d   g e n e r a t e d   a t   one  t i m e ,   o n l y   o n e  

b u t t o n   is  a c t u a l l y   u s e d .   The  p r o b l e m   w i t h   t h i s  

a p p r o a c h   is  g e n e r a t i o n   of  o n l y   one  s o u n d   ( a s  

c o n t r a s t e d   w i t h   p o l y p h o n i c   e q u i p m e n t )   and  i n  

a d d i t i o n ,   c r o s s t a l k   can  be  a  d e t r i m e n t a l   f a c t o r .  

20 

A c c o r d i n g   to  t h i s   i n v e n t i o n   t h e r e   i s  

p r o v i d e d   an  e l e c t r o n i c   sound   g e n e r a t i n g   i n s t r u m e n t ,  

c h a r a c t e r i s e d   by  a  p l u r a l i t y   of  o p e r a t i n g   m e m b e r s ;  

i n t e r f a c e   means   r e s p o n s i v e   to  a c t u a t i o n   of  any  one  o f  

25  s a i d   o p e r a t i n g   m e m b e r s   for   g e n e r a t i n g   a  f i r s t   c o n t r o l  

s i g n a l   r e p r e s e n t a t i v e   of  a  p a r t i c u l a r   sound   to  b e  

g e n e r a t e d ;   v i b r a t i o n   s e n s o r   means   r e s p o n s i v e   to  t h e  

a c t u a t i o n   of  any  one  of  s a i d   o p e r a t i n g   members   f o r  

g e n e r a t i n g   a  s e c o n d   c o n t r o l   s i g n a l   r e p r e s e n t a t i v e   o f  

30  how  h a r d   t h a t   one  of  s a i d   o p e r a t i n g   members   w a s  

a c t u a t e d ;   and  p r o c e s s o r   means  r e s p o n s i v e   to  s a i d  

f i r s t   and  s e c o n d   c o n t r o l   s i g n a l s   fo r   g e n e r a t i n g   a 

t h i r d   c o n t r o l   s i g n a l   r e p r e s e n t a t i v e   of  t he   p a r t i c u l a r  

sound   to  be  g e n e r a t e d   and  a  s p e c i f i e d   p a r a m e t e r   o f  

35  s a i d   p a r t i c u l a r   s o u n d .  
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The  s p e c i f i e d   p a r a m e t e r   can  be  v o l u m e ,  
p i t c h ,   t i m b r e ,   a t t a c k   t i m e ,   m o d u l a t i o n   or  t h e   l i k e .  

Th i s   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  w a y  
5  of  e x a m p l e   w i t h   r e f e r e n c e   to  the   d r a w i n g s ,   in  w h i c h :   - 

F i g u r e   1  is  a  b l o c k   d i a g r a m   of   a  t o u c h  
s e n s i t i v e   e l e c t r o n i c   m u s i c a l   or  s o u n d   g e n e r a t i n g  
i n s t r u m e n t   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ;  

10  

F i g u r e   2  is  a  more  d e t a i l e d   b l o c k   d i a g r a m   o f  
the   i n s t r u m e n t   i l l u s t r a t e d   in  F i g u r e   1 :  

F i g u r e   3  is  a  b l o c k   d i a g r a m   i l l u s t r a t i n g   t h e  
15  v i b r a t i o n   s e n s i n g   means   of   the   i n s t r u m e n t   of  F i g u r e s  

1  and  2 ;  

F i g u r e   4  is  a  d i a g r a m   i l l u s t r a t i n g   w a v e f o r m s  
in  t he   means   of  F i g u r e   3;  a n d  

20  

F i g u r e   5  is  a  s c h e m a t i c   d i a g r a m   of  v i b r a t i o n  

s e n s i n g   means   fo r   use   in  an  i n s t r u m e n t   a c c o r d i n g   t o  
t he   p r e s e n t   i n v e n t i o n .  

25  R e f e r r i n g   now  to  F i g u r e   1,  a  b l o c k   d i a g r a m  
of  a  t o u c h   s e n s i t i v e   e l e c t r o n i c   i n s t r u m e n t   i s  

d e p i c t e d .   The  i n s t r u m e n t   10  c o u l d   be  u t i l i z e d   f o r  
m u s i c a l   or  any  o t h e r   s o u n d   g e n e r a t i n g   i n s t r u m e n t ,  
s u c h   as  a  p o l y p h o n i c   k e y b o a r d   t y p e   i n s t r u m e n t ,   a n  

30  e l e c t r o n i c   o r g a n ,   e l e c t r o n i c   drum  s o u n d   i n s t r u m e n t s ,  
or  any  o t h e r   sound   g e n e r a t i n g   i n s t r u m e n t .   In  o n e  
a p p l i c a t i o n ,   t he   p r e s e n t   i n v e n t i o n   p r o v i d e s   t h e  

c a p a b i l i t y   of  s e n s i n g   a  p l u r a l i t y   of   k e y s   or  p u s h  
b u t t o n s   w h i c h   a re   d e p r e s s e d   and  p r o d u c i n g   a  d i s t i n c t  

35  s o u n d ,   p i t c h ,   t i m b r e ,   a t t a c k   t ime   or  t h e   l i k e .   F d r  

p u r p o s e s   of  d i s c u s s i o n   i t   w i l l   be  a s s u m e d   t h a t   t h e  
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i n v e n t i o n   is  u t i l i z e d   to  p r o v i d e   a  p a r a m e t e r  

r e p r e s e n t a t i v e   of  a  s o u n d   to  be  g e n e r a t e d   and  t h e  

d e s i r e d   v o l u m e   of  t he   s o u n d .  

5  In  F i g u r e   1,  t h e   i n s t r u m e n t   10  i n c l u d e s   a  

f r o n t   p a n e l   12  in  a  t y p i c a l   f a s h i o n .   The  f r o n t   p a n e l  

12  p r o v i d e s   fo r   a  p l u r a l i t y   of  push   b u t t o n s   or  k e y s ,  

as  i l l u s t r a t e d   by  push   b u t t o n s   14-1  t h r o u g h   1 4 - 4 .  

10  Each  push   b u t t o n   14  has  a  c o r r e s p o n d i n g   l e a d  

16,  such   as  l e a d   16-1  f o r   push   b u t t o n   1 4 - 1 .   T h e  

s i g n a l s   on  c o m b i n e d   l e a d s   16  c o n s t i t u t e   f i r s t   c o n t r o l  

s i g n a l s   wh ich   a r e   i n p u t   to  c o n t r o l   c i r c u i t   20,  t h e  

d e t a i l s   of  w h i c h   w i l l   be  d e s c r i b e d   in  c o n j u n c t i o n  

15  w i t h   F i g u r e   2 .  

In  F i g u r e   1,  t h e   f r o n t   p a n e l   12  i n c l u d e s   a  

common  v i b r a t i o n   s e n s o r   22,   wh ich   g e n e r a t e s   a  s i g n a l  

on  l e a d   24  fo r   i n p u t   to  c o n t r o l   c i r c u i t   2 2 .  

20  V i b r a t i o n   s e n s o r   22  is  p r o v i d e d   to  d e t e r m i n e   how  h a r d  

any  one  of  t h e   push   b u t t o n s   14  is  a c t u a t e d   o r  

d e p r e s s e d .   V i b r a t i o n   s e n s o r   22  p r o v i d e s   a  

c o r r e s p o n d i n g   s e c o n d   c o n t r o l   s i g n a l   on  l e a d   24  w h i c h  

is  r e p r e s e n t a t i v e   of  how  h a r d   any  one  of  the   p u s h  

25  b u t t o n s   14  has   in  f a c t   b e e n   d e p r e s s e d   or  a c t u a t e d .  

C o n t r o l   c i r c u i t   20  is  r e s p o n s i v e   to  t h e  

f i r s t   and  s e c o n d   s i g n a l s   on  l e a d s   16  and  24,  a n d  

p r o v i d e s   on  l e a d   26  an  o u t p u t   s i g n a l   wh ich   i s  

30  r e p r e s e n t a t i v e   of  t h e   p a r t i c u l a r   s o u n d   to  b e  

g e n e r a t e d   ( s u c h   as  a  m u s i c a l   n o t e )   and  in  a d d i t i o n ,  

c o r r e s p o n d s   to  t he   s p e c i f i c   or  d e s i r e d   vo lume  of  t h e  

p a r t i c u l a r   s o u n d .   T h i s   s p e c i f i e d   v o l u m e   c o r r e s p o n d s  

to  how  h a r d   any  one  of  t h e   push   b u t t o n s   14  was  i n  

35  f a c t   a c t u a t e d .   Of  c o u r s e ,   the   d e s i r e d   p a r a m e t e r ,  

c o u l d   be  t he   p i t c h ,   t i m b r e ,   or  o t h e r   d e s i r e d  
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p a r a m e t e r ,   as  d e s c r i b e d   a b o v e .  

In  a  p r e f e r r e d   e m b o d i m e n t   of   t h i s   i n v e n t i o n ,  

t he   v i b r a t i o n   s e n s o r   is  u t i l i z e d   to  d e t e c t   how  h a r d   a  

5  push   b u t t o n   is  d e p r e s s e d .   The  s e n s o r   22  is  u s e d   t o  

s e t   an  a m p l i t u d e   (or   o t h e r )   p a r a m e t e r   of  s o u n d  

g e n e r a t e d   in  r e s p o n s e   to  t he   d e p r e s s i o n   of  a  p u s h  

b u t t o n   1 4 .  

10  If  two  of  t h e   b u t t o n s   14-1   t h r o u g h   14-4   a r e  

d e p r e s s e d   s i m u l t a n e o u s l y ,   i t   is  p r e s u m e d   fo r   p u r p o s e s  
of   o p e r a t i o n   t h a t   t h e   b u t t o n   p u s h e d   h a r d e s t   is  t h e  

s p e c i f i e d   or  d e s i r e d   o u t p u t   v o l u m e   f o r   t he   r e s p e c t i v e  
s o u n d s   to  be  g e n e r a t e d .  

15  

R e f e r r i n g   now  to  F i g u r e   2,  a  more  d e t a i l e d  

d i a g r a m   of  the   i n s t r u m e n t   d e p i c t e d   in  F i g u r e   1  i s  

i l l u s t r a t e d .   In  F i g u r e   2,  t h e   push   b u t t o n s   14  a r e  

shown  c o n n e c t e d   to  a  b u t t o n   i n t e r f a c e   c i r c u i t   3 2 .  

20  The  p u r p o s e   of  b u t t o n   i n t e r f a c e   c i r c u i t   32  is  t o  

p r o v i d e   a  c o n t r o l   s i g n a l   on  l e a d   40.  The  c o n t r o l  

s i g n a l   on  l e a d   40  c o u l d   be  a  p a r a l l e l   f o r m a t   s i g n a l  

w h e r e   e a c h   push   b u t t o n   14  is  s c a n n e d   by  a  

m i c r o p r o c e s s o r ,   such   as  p r o c e s s o r   4 4 .  

25  

A c t u a t i o n   of  any  one  of  t h e   p l u r a l i t y   o f  

push   b u t t o n s   14  w i l l   r e s u l t   in  b u t t o n   i n t e r f a c e   32  

b e i n g   r e s p o n s i v e   t h e r e t o   in  o r d e r   to  g e n e r a t e   a  f i r s t  

c o n t r o l   s i g n a l   on  l e a d   40  w h i c h   is  r e p r e s e n t a t i v e   o f  

30  a  p a r t i c u l a r   sound   to  be  g e n e r a t e d   ( s u c h   as  a  m u s i c a l  

n o t e   or  t he   l i k e ) .  

In  F i g u r e   2,  t h e   v i b r a t i o n   s e n s o r   22 

p r o v i d e s   an  a n a l o g   s i g n a l   on  l e a d   24  fo r   i n p u t   t o  

35  a m p l i t u d e   d e t e c t o r   34.  In  one  e m b o d i m e n t ,   t h e  

v i b r a t i o n   s e n s o r   22  i n c l u d e s   a  c o n v e n t i o n a l   p i e z o  
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e l e c t r i c   c r y s t a l   a s s e m b l y .   A m p l i t u d e   d e t e c t o r   34  

p r o v i d e s   a n o t h e r   s i g n a l   on  l e a d   38  w h i c h   i s  

r e p r e s e n t a t i v e   of  t h e   peak   a m p l i t u d e   c o r r e s p o n d i n g   t o  

how  had  a  r e s p e c t i v e   one  of   t he   b u t t o n s   14  w a s  

5  d e p r e s s e d .   Th i s   s i g n a l   on  l e a d   38  is  c o n v e r t e d   b y  

a n a l o g   to  d i g i t a l   c o n v e r t e r   (A/D)   36,  wh ich   g e n e r a t e s  

a  d i g i t a l   s i g n a l   42  w h i c h   is  r e p r e s e n t a t i v e   of  h o w  

h a r d   a  p a r t i c u l a r   one  of  t he   push  b u t t o n s   w a s  

d e p r e s s e d   or  a c t u a t e d .   In  one  e m b o d i m e n t ,   p r o c e s s o r  
10  44  is  s c a n n i n g   the   push   b u t t o n s   14  and  w i l l   d e t e c t  

when  any  one  of  t h e   push   b u t t o n s   is  a c t u a t e d .   H e n c e ,  

the  d i g i t a l   s i g n a l   42  c o r r e s p o n d s   to  the   f i r s t   s i g n a l  

4 0 .  

15  The  s i g n a l s   40,   42  a r e   i n p u t   to  p r o c e s s o r   44  

( t y p i c a l l y   a  Z-80  m i c r o p r o c e s s o r ) ,   w h i c h   i s  

r e s p o n s i v e   to  t he   f i r s t   and   s e c o n d   c o n t r o l   s i g n a l s  

fo r   g e n e r a t i n g   a  t h i r d   c o n t r o l   s i g n a l   on  l e a d   2 6 ,  

w h i c h   is  r e p r e s e n t a t i v e   o f ,   f o r   e x a m p l e ,   t h e  

20  p a r t i c u l a r   sound   to  be  g e n e r a t e d ,   i n c l u d i n g   t h e  

s p e c i f i e d   v o l u m e   of  t h e   p a r t i c u l a r   s o u n d .   T h e  

s p e c i f i e d   vo lume   c o r r e s p o n d s   to  how  h a r d   any  one  o f  

the   p a r t i c u l a r   push   b u t t o n s   14  of  F i g u r e s   1  and  2  was  

in  f a c t   a c t u a t e d   or  d e p r e s s e d .  

25 

The  i n s t r u m e n t   in  F i g u r e   2  a l s o   i n c l d u e s   a 

sound   g e n e r a t o r   30,   w h i c h   c o u l d   be  c o n n e c t e d   to  a 

s u i t a b l e   s p e a k e r   of  s u f f i c i e n t   a u d i o   f i d e l i t y   a n d  

w h i c h   is  r e s p o n s i v e   to  t h e   s i g n a l   on  l e a d   26  f o r  

30  g e n e r a t i n g   an  a u d i o   o u t p u t   50.  The  o u t p u t   50  f r o m  

sound   g e n e r a t o r   30  c o u l d   a l s o   be  t he   a c t u a l   a u d i o  

s o u n d   b e i n g   g e n e r a t e d   by  s o u n d   g e n e r a t o r   30  at   t h e  

d e s i r e d   v o l u m e   l e v e l ,   c o r r e s p o n d i n g   to  how  h a r d   t h e  

s p e c i f i e d   push   b u t t o n   14  of  F i g u r e s   1  and  2  w a s  

35  d e p r e s s e d   or  a c t u a t e d .  
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The  o u t p u t   s i g n a l   on  l e a d   26  f rom  p r o c e s s o r  
44  c o u l d   a l s o   be  an  a n a l o g   s i g n a l   fo r   c o n n e c t i o n   t o  
s o u n d   g e n e r a t o r   30,   in  wh ich   c a s e   t he   a u d i o   s p e a k e r  
w i l l   be  c o n n e c t e d   d i r e c t l y   to  t he   p r o c e s s o r   4 4 .  

5 

R e f e r r i n g   to  F i g u r e   3,  a  more  d e t a i l e d   b l o c k  
d i a g r a m   of  t he   a m p l i t u d e   d e t e c t o r   c i r c u i t   of  F i g u r e   2 
is  d e p i c t e d .   The  a m p l i t u d e   d e t e c t o r   34  is  r e s p o n s i v e  
to  a  s i g n a l   on  l e a d   24  from  the   v i b r a t i o n   s e n s o r .  

10  F i g u r e   4A  d e p i c t s   the   l e v e l   of  t h e   s i g n a l   on  l e a d   24  
w h i c h   is  i n p u t   to  r e c t i f i e r   52  of   F i g u r e   3 .  

F i g u r e   4B  i l l u s t r a t e s   t he   r e c t i f i e d   s i g n a l  
f rom  r e c t i f e r   52,  wh ich   is  i n p u t   to  peak   d e t e c t  

15  c i r c u i t   54,   w h i c h   d e t e c t s   the   peak   a m p l i t u d e   of   t h e  
s i g n a l   on  l e a d   24.  T h i s   peak   s i g n a l   is  i l l u s t r a t e d  
in  F i g u r e   4C  and  c o r r e s p o n d s   to  Jiow  h a r d   a  p a r t i c u l a r  
push   b u t t o n   or  key  of  F i g u r e s   1  and  2  was  in  f a c t  
d e p r e s s e d   or  a c t u a t e d .  

2 0  

As  can  be  s e e n   in  F i g u r e s   3  and  4,  t h e  
v i b r a t i o n   s e n s o r   and  a m p l i t u d e   d e t e c t o r   i l l u s t r a t e  
t h a t   h i t t i n g   a  p a r t i c u l a r   b u t t o n   h a r d e r   c a u s e s   a  
l a r g e r   a m p l i t u d e   v i b r a t i o n   and  h e n c e ,   h i g h e r   s i g n a l  

25  l e v e l s .   Th i s   is  s e n s e d   to  p r o v i d e   a  r e l i a b l e  
i n d i c a t i o n   of  how  h a r d   a  p a r t i c u l a r   key  or  p u s h  
b u t t o n   14  has  been   d e p r e s s e d .  

F i g u r e   5  d e p i c t s   a  s c h e m a t i c   d i a g r a m  
30  i l l u s t r a t i n g   t he   d e t a i l s   of  t he   v i b r a t i o n   s e n s o r   o f  

F i g u r e   1.  The  d r a w i n g   of  F i g u r e   5  i n c l u d e s   a  
c o n v e n t i o n a l   quad   o p e r a t i o n a l   a m p l i f i e r   (1C2)   and  a  
CMOS  a n a l o g   s w i t c h   ( I C 1 ) .  

35  Tne  p r e f e r r e d   e m b o d i m e n t   p r o v i d e s   f o r  
d i g i t a l   s c a n n i n g   to  s e n s e   a c t u a t i o n   or  d e p r e s s i o n   o f  
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a  p l u r a l i t y   of  push   b u t t o n s   w i t h   a  s i g n a l   v i b r a t i o n  

s e n s o r .   T h i s   p r o v i d e s   fo r   a  wide   d y n a m i c   r a n g e   w i t h  

low  c o s t   in  t e r m s   of  c o m p o n e n e t s .   With  a  d i g i t a l  

i m p l e m e n t a t i o n ,   a  l o n g   l i f e t i m e   is  e x p e c t e d .  

5 

A n o t h e r   i m p r o v e m e n t   o v e r   the   p r i o r   a r t   i s  

t h a t   w i t h   t h i s   i m p l e m e n t a t i o n ,   c r o s s t a l k   p r o b l e m s   a r e  

e l i m i n a t e d .   The  p r e s e n t   i n v e n t i o n   is  c a p a b l e   of  s l o w  

s c a n n i n g   or  p r o p o r t i o n a l   s c a n n i n g   of  the   push   b u t t o n s  

10  to  p r o v i d e   a  r e l i a b l e   i n d i c a t i o n   of  t he   s o u n d   to  b e  

g e n e r a t e d   and ,   in  a d d i t i o n ,   t he   vo lume   d e s i r e d   f o r  

t h e   r e s p e c t i v e   s o u n d .  

The  i n s t r u m e n t   of  t h e   p r e s e n t   i n v e n t i o n   c a n  

15  be  m o n o p h o n i c   or  p o l y p h o n i c .   Even  i f   two  b u t t o n s   a r e  

h i t   s i m u l t a n e o u s l y   w i t h   d i f f e r e n t   h a r d n e s s ,   a n  

a c c e p t a b l e   c o m p r o m i s e   is  a v a i l a b l e .   It  is  c o n s i d e r e d  

in  a  p r e f e r r e d   e m b o d i m e n t   t h a t   when  two  b u t t o n s   a r e  

h i t   s i m u l t a n e o u s l y   w i t h   d i f f e r e n t   h a r d n e s s ,   e a c h  

20  b u t t o n   is  c o n s i d e r e d   to  have   been   h i t   e q u a l l y   h a r d .  

As  i n d i c a t e d ,   t h i s   is  an  a c c e p t a b l e   c o m p r o m i s e ,  

e s p e c i a l l y   i f   t h e   i n s t r u m e n t   is  a  s e q u e n c e r .  

25 

30 

35  
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CLAIMS 

1.  An  e l e c t r o n i c   s o u n d   g e n e r a t i n g  
i n s t r u m e n t ,   c h a r a c t e r i s e d   by  a  p l u r a l i t y   of   o p e r a t i n g  

5  m e m b e r s   ( 1 4 ) ;   i n t e r f a c e   means   ( 3 2 )   r e s p o n s i v e   t o  
a c t u a t i o n   of   any  one  of   s a i d   o p e r a t i n g   m e m b e r s   i l 4 )  
fo r   g e n e r a t i n g   a  f i r s t   c o n t r o l   s i g n a l   ( 1 6 )  

r e p r e s e n t a t i v e   of  a  p a r t i c u l a r   s o u n d   to  be  g e n e r a t e d ;  
v i b r a t i o n   s e n s o r   means   ( 2 2 )   r e s p o n s i v e   to  t h e  

10  a c t u a t i o n   of  any  one  of   s a i d   o p e r a t i n g   m e m b e r s   ( 1 4 )  
fo r   g e n e r a t i n g   a  s e c o n d   c o n t r o l   s i g n a l   ( 2 4 )  
r e p r e s e n t a t i v e   of   how  h a r d   t h a t   one  of   s a i d   o p e r a t i n g  
m e m b e r s   ( 1 4 )   was  a c t u a t e d ;   and  p r o c e s s o r   means   ( 2 0 )  
r e s p o n s i v e   to  s a i d   f i r s t   and  s e c o n d   c o n t r o l   s i g n a l s  

15  ( 1 6 ,   24)  f o r   g e n e r a t i n g   a  t h i r d   c o n t r o l   s i g n a l   ( 2 6 )  
r e p r e s e n t a t i v e   of  t he   p a r t i c u l a r   s o u n d   to  b e  
g e n e r a t e d   and  a  s p e c i f i e d   p a r a m e t e r   of  s a i d  
p a r t i c u l a r   s o u n d .  

20  2.  An  i n s t r u m e n t   as  c l a i m e d   in  C l a i m   1 ,  
c h a r a c t e r i s e d   by  sound   g e n e r a t o r   means   ( 3 0 )  
r e s p o n s i v e   to  s a i d   t h i r d   c o n t r o l   s i g n a l   (26 )   f o r  
g e n e r a t i n g   the   p a r t i c u l a r   s o u n d   w i t h   s a i d   s p e c i f i e d  

p a r a m e t e r .  
25 

3.  An  i n s t r u m e n t   as  c l a i m e d   in  C l a i m   1  o r  
C l a i m   2,  c h a r a c t e r i s e d   in  t h a t   s a i d   v i b r a t i o n   s e n s o r  
means   ( 2 2 )   i n c l u d e s   an  a m p l i t u d e   d e t e c t o r   ( 3 4 )   f o r  
d e t e c t i n g   how  h a r d   any  one  of  s a i d   o p e r a t i n g   m e m b e r s  

30  ( 1 4 )   was  a c t u a t e d ,   s a i d   a m p l i t u d e   d e t e c t o r   ( 3 4 )  
g e n e r a t i n g   s a i d   s e c o n d   c o n t r o l   s i g n a l .  

4.  An  i n s t r u m e n t   as  c l a i m e d   in  a n y  
p r e c e d i n g   c l a i m ,   c h a r a c t e r i s e d   in  t h a t   s a i d   s p e c i f i e d  

35  p a r a m e t e r   is  v o l u m e .  
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5,  An  i n s t r u m e n t   as  c l a i m e d   in  any  one  o f  

C l a i m s   1  to  3,  c h a r a c t e r i s e d   in  t h a t   s a i d   s p e c i f i e d  

p a r a m e t e r   is  t i m b r e .  

5  6.  An  i n s t r u m e n t   as  c l a i m e d   in  any  one  o f  

C l a i m s   1  to  3,  c h a r a c t e r i s e d   in  t h a t   s a i d   s p e c i f i e d  

p a r a m e t e r   is  a t t a c k   t i m e .  

7.  An  i n s t r u m e n t   as  c l a i m e d   in  any  one  o f  

10  C l a i m s   1  to  3,  c h a r a c t e r i s e d   in  t h a t   s a i d   s p e c i f i e d  

p a r a m e t e r   is  p i t c h .  

8.  An  i n s t r u m e n t   as  c l a i m e d   in  any  one  o f  

C l a i m s   1  to  3,  c h a r a c t e r i s e d   in  t h a t   s a i d   s p e c i f i e d  

15  p a r a m e t e r   is  m o d u l a t i o n .  

9.  An  i n s t r u m e n t   as  c l a i m e d   in  a n y  

p r e c e d i n g   c l a i m ,   c h a r a c t e r i s e d   in  t h a t   s a i d   p r o c e s s o r  

means   f u n c t i o n s   d i g i t a l l y .  

20  

25  

30  

35  
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