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©)  Electrical  control  device  using  a  potentiometer. 

@  A  potentiometer  comprises  a  support  member  having 
first  and  second  support  regions  and  an  intermediate  region 
located  therebetween,  a  resistive  member  (5)  supported  on 
the  support  member  (3)  at  the  first  support  region  thereof 
and  having  a  longitudinal  dimension  extending  transversely 
of  a  line  from  the  first  support  region  to  the  second  support 
region,  and  a  resilient  contact  member  (34)  secured  to  the 
support  member  at  the  second  support  region  and  extending 
over the  intermediate  region  and  terminating  superjacent  the 
resistive  member  (5).  The  contact  member  (34)  is  flexible 
both  about  axes  which  extend  parallel  to  the  transverse  line 
and  about  axes  which  extend  transversely  of  the  transverse 
line,  whereby  application  of  pressure  to  the  contact  member 
(34)  at  a  location  over  the  intermediate  region  causes  the 
contact  member  (34)  to  engage  the  resistive  member  (5)  and 
movement  of  the  point  of  application  of  pressure  perpen- 
dicularto  the  transverse  line  causes  the  point  of  engagement 
of  the  resistive  member  (5)  by  the  contact  member  (34)  to 
move  along  the  longitudinal  dimension  of  the  resistive 
member  (5). 



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

m o d i f i c a t i o n s   of   t h e   i n v e n t i o n   d i s c l o s e d   in  my  U.S .   P a t e n t  

No.  4 , 0 5 2 , 9 2 3 ,   i s s u e d   O c t o b e r   11,   1 9 7 7 ,   t h e   c o n t e n t s   o f  

w h i c h   a r e   h e r e b y   i n c o r p o r a t e d   by  r e f e r e n c e   h e r e i n .  

My  U . S .   P a t e n t   No.  4 , 0 5 2 , 9 2 3   d i s c l o s e s   a  f r e q u e n c y  

c o n t r o l   s t r i p   5  f o r m e d   by  a  p o t e n t i o m e t e r   w h i c h   c o m p r i s e s   a n  

e l o n g a t e   r e s i s t i v e   member   and  a  s e n s i n g   e l e c t r o d e   w h i c h   c a n  

be  a p p l i e d   to  t h e   r e s i s t i v e   member   a t   a  p o s i t i o n   i n t e r m e d i a t e  

i t s  e n d s .   As  shown  in  F i g u r e s   2  and  2A  of   t h e   p a t e n t ,   t h e  

f r e q u e n c y   c o n t r o l   s t r i p   5  c o m p r i s e s   a  m e t a l   s t r i p   6  s e c u r e d  

by  a d h e s i v e   on  i t s   u n d e r s i d e   to   t h e   u p p e r   s u r f a c e   of   a  s l a t  

3,  two  l e n g t h s   o f   s p a c e r   s t r i p   7,  f o r   e x a m p l e   d o u b l e   a d h e s i v e  

t a p e ,   c o v e r i n g   t h e   e d g e s   o f   t h e   m e t a l   s t r i p   6  b u t   l e a v i n g  

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

l e n g t h   of  r e c o r d i n g   t a p e   8  h a v i n g   i t s   e d g e s   s e c u r e d   to   t h e  

s p a c e r   s t r i p s   7  of   d o u b l e   a d h e s i v e   t a p e   and  h a v i n g   i t s  

m a g n e t i c   e m u l s i o n   on  t h e   s u r f a c e   f a c i n g   t h e   m e t a l   s t r i p   6 ,  

and  a  p r o t e c t i v e   c o v e r i n g   9  of   e l e c t r i c a l l y   n o n - c o n d u c t i v e  

r a y o n   r i b b o n .  

N o r m a l l y ,   t h e   s p a c e r   s t r i p s   7  of   d o u b l e   a d h e s i v e  

t a p e   keep   t h e   r e c o r d i n g   t a p e   8  s p a c e d   f rom  t h e   s t r i p   6 .  

H o w e v e r ,   when  p r e s s u r e   i s   a p p l i e d   to  t h e   c o v e r i n g   9,  t h e  

r e c o r d i n g   t a p e   8  i s   p r e s s e d   o n t o   t h e   s t r i p   6  and  e s t a b l i s h e s  

e l e c t r i c a l   c o n n e c t i o n   t h e r e w i t h .  

The  e l e c t r i c a l   a r r a n g e m e n t   of  t h e   s t r i p   6  and  t h e  

t a p e   8,  w h i c h   c o n s t i t u t e   t h e   a c t i v e   p a r t s   of   a  f r e q u e n c y -  

c o n t r o l   v o l t a g e   s o u r c e ,   i s   i l l u s t r a t e d   in  F i g u r e   4  of   t h e  



p a t e n t .   T h u s ,   t h e   o p p o s i t e   e n d s   of   t h e   t a p e   8  a r e   c o n n e c t e d ,  

t h r o u g h   a  v a r i a b l e   r a n g e   c o n t r o l   r e s i s t o r   10  and  a  d i o d e  

d r o p   33  r e s p e c t i v e l y   to   t h e   p o s i t i v e   and  n e g a t i v e   p o l e s   o f   a  

DC  v o l t a g e   s o u r c e .   The  m e t a l   s t r i p   6  e f f e c t i v e l y   c o n s t i t u t e s  

a  w i p e r   c o n t a c t   w h i c h   t a p s   o f f   f rom  t h e   t a p e   8  a  v o l t a g e  

d e p e n d e n t   upon  t h e   p o s i t i o n   a l o n g   t h e   s l a t   3  a t   w h i c h  

p r e s s u r e   i s   a p p l i e d   to   t h e   c o v e r i n g   9,  and  a p p l i e s   t h a t  

v o l t a g e   to   t h e   VCO  a n d / o r   VCF  of   an  e l e c t r o n i c   m u s i c   s y n t h e -  

s i z e r ,   as  shown,   o r   to   t h e   f r e q u e n c y - r e l a t e d   c i r c u i t r y   o f   a  

m u s i c a l   i n s t r u m e n t .  

The  r e c o r d i n g   t a p e   a c t u a l l y   u s e d   i s   S c o t c h   No.  2 0 8 ,  

h a v i n g   a  r e s i s t a n c e   o f   a b o u t   5 0 , 0 0 0   o h m s / i n c h ,   and  h a v i n g   a  

w i d t h   of  1 / 4 " .  

The  p o t e n t i o m e t e r   p r o v i d e s   t h e   a d v a n t a g e s   of   a  

l i n e a r   c o n t r o l l e r ,   i n c l u d i n g   t h e   c a p a b i l i t i e s   of   m a k i n g   s w i f t  

and  s u b t l e   c h a n g e s   of   i n t o n a t i o n   and  o f   p r o d u c i n g   a  t r u e  

v i b r a t o   ( c o n t i n u o u s   f l u c t u a t i n g   f r e q u e n c y ) .  

The  p r o t e c t i v e   c o v e r i n g   9  of   r a y o n   r i b b o n   i s   n o t  

e s s e n t i a l   to  t h e   i n v e n t i o n   d i s c l o s e d   in   t h e   p a t e n t ,   b u t   i f   n o  

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

u s i n g   t h e   f r e q u e n c y   c o n t r o l   s t r i p   w i l l   be  in   c o n t i n u a l   a n d / o r  

r e p e a t e d   s l i d i n g   c o n t a c t   w i t h   t h e   b a c k   s u r f a c e   o f   t h e   t a p e ,  

m o v i n g   a l o n g   i t s   l e n g t h .   In  s u c h   a  c a s e ,   t h e   b a c k   of   t h e  

t a p e   s h o u l d   be  p r o v i d e d   w i t h   an  a b r a s i o n - r e s i s t a n t   c o a t i n g ,  

f o r   e x a m p l e   c o m p r i s i n g   c a r b o n   p i g m e n t   s u s p e n d e d   in  a  b i n d e r .  

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

m a t e r i a l , ,  n o t   w e l l   a d a p t e d   to   s u b j e c t i o n   to   c o n t i n u a l   a n d / o r  

r e p e a t e d   p r e s s u r e   and  s l i d i n g   c o n t a c t   u n d e r   t h e   c o n d i t i o n s  

e n c o u n t e r e d   in   t h e   f r e q u e n c y   c o n t r o l   s t r i p   d e s c r i b e d   in   t h e  

p a t e n t   ( a l t h o u g h   i t   i s   r e c o g n i z e d   t h a t   i t   i s   i n h e r e n t   i n  

n o r m a l   use   of   m a g n e t i c   r e c o r d i n g   t a p e   t h a t   i t   i s   s u b j e c t   t o  

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

of   a  t a p e   r e c o r d e r   or   p l a y b a c k   m a c h i n e ) .   T h e r e f o r e ,   t h e   m a g -  
n e t i c   r e c o r d i n g   t a p e   s h o u l d   p r e f e r a b l y   have   a  p o l y e s t e r   b a s e  

( to   r e s i s t   m o i s t u r e ,   and  f o r   good   s t a b i l i t y   and  m e c h a n i c a l  

c h a r a c t e r i s t i c s ) ,   p r e f e r a b l y   o f   g r e a t e s t   s t a n d a r d   t h i c k n e s s  

( a b o u t   1 .5   m i l s ) ,   and  w i t h   a  m a g n e t i c   o x i d e   c o a t i n g   o f  



g r e a t e s t   s t a n d a r d   o x i d e - t h i c k n e s s   ( a b o u t   0 . 65   m i l s ) .   I t   i s  

a l s o   d e s i r a b l e   t h a t   t h e   t a p e   and  m o s t   or   a l l   of   t h e   r e m a i n i n g  

p a r t s   of   t h e   f r e q u e n c y   c o n t r o l   s t r i p   s h o u l d   be  made  an  e a s i l y  

r e p l a c e a b l e   s u b u n i t   l i k e   a  s t r i n g   of  a  g u i t a r   or   v i o l i n .  

Unde r   s u c h   an  a r r a n g e m e n t ,   a l l   or   p a r t   of   t h e   f r e q u e n c y   c o n -  

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

a l l   or   p a r t   o f   t h e   u n d e r l y i n g   s u p p o r t   ( t h e   s l a t   3  o f   t h e  

p a t e n t )   s h o u l d   be  e a s i l y   r e m o v e d   and  r e p l a c e d ,   t h e   t e r m i n a l s  

b e i n g   p r o v i d e d   w i t h   p l u g s   or   c l a m p s   and  t h e   r e s t   of   t h e   f r e -  

q u e n c y   c o n t r o l   s t r i p ,   and  p o s s i b l y   a l s o   a t   l e a s t   p a r t   of   t h e  

s u p p o r t ,   b e i n g   r e m o v a b l e   and  r e p l a c e a b l e   by  way  of   p l u g s ,  

c l a m p s   or   a d h e s i v e .  

In  o r d e r   to  p r o v i d e   an  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  

p l a y a b l e   as  a  v i o l i n ,   v i o l a ,   c e l l o   or   d o u b l e   b a s s ,   f o u r  

m o v a b l e   s l a t s   as  d e s c r i b e d   in  t h e   p a t e n t ,   e a c h   p r o v i d e d   w i t h  

i t s   own  f r e q u e n c y   c o n t r o l   s t r i p ,   a r e   a r r a n g e d   in  p a r a l l e l ,   o n  

a  b a s e   t h e   s i z e   and  s h a p e   of   t h e   s t a n d a r d   ( a c o u s t i c   i n s t r u m e n t )  

f i n g e r b o a r d .   The  p l a y e r ' s   l e f t   h a n d   f i n g e r s   t h e   s l a t s   as  i f  

t h e y   w e r e   s t r i n g s ,   and  s i n c e   t h e   f i n g e r i n g   a c t i o n   h e r e   a l s o  

c o n t r o l s   t r i g g e r i n g   and  t h e   l o u d n e s s   l e v e l ,   t h e   p l a y e r ' s  

r i g h t   h a n d   i s   f r e e   f o r   o t h e r   o p e r a t i o n s ,   such   as  m a n i p u l a t i n g  

w a v e f o r m - v a r i a t i o n   c o n t r o l s   a n d / o r   VCA  c o n t r o l s ,   f i l t e r s   e t c .  

In  o r d e r   to  p r o v i d e   an  e l e c t r o n i c   s u b s t i t u t e   f o r  

t h e   s t r i n g s   of   a  g u i t a r ,   e l e c t r i c   b a s s   or   o t h e r   f r e t t e d  

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

f r e q u e n c y   c o n t r o l   s t r i p ,   a r e   a r r a n g e d   in  p a r a l l e l   on  a  b a s e  

t h e   s i z e   and  s h a p e   of   t h e   s t a n d a r d   ( a c o u s t i c   i n s t r u m e n t )  

f r e t b o a r d .   A g a i n ,   t h e   p l a y e r ' s   l e f t   hand   f i n g e r s   t h e   s l a t s  

as  i f   t h e y   w e r e   s t r i n g s ,   and  s i n c e   t h e   f i n g e r i n g   a c t i o n   a l s o  

c o n t r o l s   t r i g g e r i n g   and  l o u d n e s s   l e v e l   t h e   p l a y e r ' s   r i g h t  

hand   i s   f r e e   f o r   o t h e r   o p e r a t i o n s .   The  f u n c t i o n   o f   f r e t s   c a n  

be  r e t a i n e d   by  p r o v i d i n g   i n d i c i a   in   t h e   s t a n d a r d   f r e t  

p o s i t i o n s   on  t h e   p r o t e c t i v e   c o v e r i n g   or   o t h e r   u p p e r m o s t   s u r -  

f a c e   of   e a c h   m o v a b l e   s l a t .   The  i n d i c i a   may  be  e i t h e r   p u r e l y  

v i s u a l ,   s u c h   as  c o l o r e d   or  e t c h e d   l i n e s   on  t h e   p r o t e c t i v e  

c o v e r i n g ,   or   p a r t l y   t a c t i l e ,   a l t e r n a t i n g ,   on  t h e   u p p e r m o s t  

s u r f a c e ,   b o t h   r e l a t i v e l y   w ide   s m o o t h   r e g i o n s   w i t h   n a r r o w e r  



f r e t - l i k e   r o u g h   r e g i o n s   f o r m e d   by  s c o r i n g   or  g r o o v i n g ,   f o r  

e x a m p l e ,   d i s t r i b u t e d   a l o n g   i t s   l e n g t h .  

In  o r d e r   to  p r o v i d e   an  e l e c t r o n i c   i n s t r u m e n t   p l a y -  

a b l e   by  a  k e y b o a r d   p l a y e r ,   t h e   s l a t   w o u l d   be  a b o u t   2  i n c h e s  

w i d e   and  t h e   p r o t e c t i v e   c o v e r i n g   w o u l d   be  f o r m e d   w i t h   a  

b l a c k   and  w h i t e   k e y b o a r d   p a t t e r n .   The  b l a c k   k e y s   and  t h e  

d i v i s i o n s   b e t w e e n   t h e   w h i t e   k e y s   c o u l d   be  p r o v i d e d   w i t h   a  

d i f f e r e n t   t a c t i l e   e f f e c t   f rom  t h e   w h i t e   k e y s   t h e m s e l v e s ,  

as  by  r o u g h   s u r f a c e s .   Such  an  i n s t r u m e n t   w o u l d   h a v e   o n l y  

m o n o p h o n i c   c a p a b i l i t y .   In  o r d e r   to   p r o v i d e   2 - v o i c e   p o l y p h o n i c  

c a p a b i l i t y ,   two  s u c h   s l a t s   a r e   p l a c e d   end  to   end  and  e a c h  

p l a y e d   by  a  d i f f e r e n t   h a n d .   In  o r d e r   to  p r o v i d e   4 - v o i c e  

p o l y p h o n i c   c a p a b i l t i y ,   an  a d d i t i o n a l   p a i r   of   s l a t s ,   end  t o  

e n d ,   a r e   p l a c e d   s l i g h t l y   b e h i n d   and  s l i g h t l y   h i g h e r   t h a n   t h e  

f i r s t   p a i r ,   so  t h a t   t h e  e n t i r e   a s s e m b l a g e   l o o k s   l i k e   a  2 -  

m a n u a l   o r g a n   k e y b o a r d .  

One  p r o b l e m   w i t h   u s e   o f   t h e   f r e q u e n c y   c o n t r o l   s t r i p  

d e s c r i b e d   in  t h e   p a t e n t   i s   t h a t   in   a  k e y b o a r d   i n s t r u m e n t   t h e  

c o n t r o l   s t r i p   i s   c o n t r o l l e d   by  a p p l i c a t i o n   o f   p r e s s u r e   w i t h i n  

a  n a r r o w   zone   d e f i n e d   by  t h e   p o r t i o n   o f   t h e   w i d t h   of   t h e  

r e s i s t i v e   s t r i p   8  w h i c h   upon   p r e s s u r e   e s t a b l i s h e s   e l e c t r i c a l  

c o n t a c t   w i t h   t h e   m e t a l   s t r i p   9,  w h e r e a s   t h e   p l a y e r   o f   a n  

i n s t r u m e n t   h a v i n g   a  k e y b o a r d   o f   s t a n d a r d   p i a n o - f o r t e   o r  

p r o f e s s i o n a l - m o d e l   o r g a n   d i m e n s i o n s   i s   a c c u s t o m e d   to   a p p l y i n g  

f i n g e r - p r e s s u r e   w i t h i n   a  much  d e e p e r   z o n e ,   t h e   maximum  d e p t h  

of   w h i c h   i s   t h e   l e n g t h   of   a  l o n g   ( w h i t e )   p i a n o   key   ( 5 . 7 5  

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

s o m e w h a t   s h a l l o w e r   zone   ( a b o u t   3  i n c h e s )   w h i c h   e x t e n d s   f r o m  

t h e   f r o n t   e d g e s   of  t h e   l o n g   k e y s   to   s l i g h t l y   b e h i n d   t h e   f r o n t  

e d g e s   o f   t h e   s h o r t   ( b l a c k )   k e y s .   In  o r d e r   to   o v e r c o m e   t h i s  

p r o b l e m   a  r e s i l i e n t   c o m b - l i k e   member   i s   s e c u r e d   to   t h e   s l a t  

w i t h   t h e   t e e t h   e x t e n d i n g   p e r p e n d i c u l a r   to   t h e   l e n g t h   of   t h e  

s l a t   and  t e r m i n a t i n g   s u p e r j a c e n t   t h e   r e c o r d i n g   t a p e .   I f   t h e  

comb  i s   made  of   c o n d u c t i v e   m a t e r i a l ,   i t   may  be  u s e d   in  p l a c e  

of   t h e   m e t a l   s t r i p   6  of   t h e   p o t e n t i o m e t e r   of   t h e   p a t e n t ,   b y  

o m i t t i n g   any  p r o t e c t i v e   c o v e r i n g   o v e r   t h e   r e c o r d i n g   t a p e   a n d  

p o s i t i o n i n g   t h e   r e c o r d i n g   t a p e   w i t h   i t s   m a g n e t i c   s u r f a c e   u p -  



w a r d ,   f a c i n g   t h e   t e r m i n a t i o n s   of   t h e   t e e t h .   A  p r o t e c t i v e  

c o v e r i n g   c o u l d   t h e n   be  p r o v i d e d   o v e r   t h e   comb,   t h e   p r o t e c t i v e  

c o v e r i n g   h a v i n g   a  p r i n t e d   b l a c k   and  w h i t e   k e y b o a r d   p a t t e r n .  

A l t e r n a t i v e l y ,   t h e   m e t a l   s t r i p   c o u l d   be  r e t a i n e d ,   and  t h e  

comb  a r r a n g e d  s o   t h a t   when  t h e   t e e t h   e n g a g e   t h e   r e c o r d i n g  

t a p e   t h e   t a p e   i s   p r e s s e d   down  i n t o   c o n t a c t   w i t h   t h e   m e t a l  

s t r i p ,   j u s t   as  i t   i s   p r e s s e d   down  by  f i n g e r   p r e s s u r e   i n t o  

c o n t a c t   w i t h   t h e   m e t a l   s t r i p   in  t h e   c a s e   of  t h e   c o n t r o l   s t r i p  

d e s c r i b e d   in  t h e   p a t e n t .   By  use   of   a  comb  of   s u i t a b l e   w i d t h ,  

t h e   m u s i c i a n   may  be  p r o v i d e d   w i t h   a  f i n g e r - c o n t a c t   zone   o f  

s t a n d a r d   d e p t h   ( a b o u t   3  i n c h e s ) ,   s i n c e   he  can  a p p l y   p r e s s u r e  

a t   any  p o i n t   a l o n g   t h e   t e e t h ,   and  t h e   t e e t h   t r a n s m i t   t h e  

p r e s s u r e   to   t h e   much  s h a l l o w e r   zone   of   t h e   r e c o r d i n g   t a p e .  

In  o r d e r   to   r e t a i n   t h e   d e s i r a b l e   g l i s s a n d o   c o n t r o l ,   t h e  

t e e t h = s h o u l d   be  as  f i n e   as  p o s s i b l e   so  as  to  s i m u l a t e   a n  

u n b r o k e n   c o n t a c t   s u r f a c e .   I f   g l i s s a n d o   c o n t r o l   i s   r e g a r d e d  

as  r e l a t i v e l y   u n i m p o r t a n t ,   t h e   comb  may  be  c o n s t r u c t e d   t o  

p r o v i d e   o n l y   one  t o o t h   f o r   e a c h   k e y ,   and  t h e   t e e t h   t h e m s e l v e s  

may  be  b l a c k   or   w h i t e ,   as  r e q u i r e d   f o r   a  c o n v e n t i o n a l   k e y -  

b o a r d ,   and  t h e   b l a c k   t e e t h   c o u l d   be  p o s i t i o n e d   h i g h e r   t h a n  

t h e   w h i t e   t e e t h ,   in  o r d e r   to  p r o v i d e   a  t h r e e - d i m e n s i o n a l   k e y -  

b o a r d   s u r f a c e .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s   p r o -  
v i d e d   a  p o t e n t i o m e t e r ,   c o m p r i s i n g   a  s u p p o r t   member   h a v i n g  

f i r s t   and  s e c o n d   s u p p o r t   r e g i o n s   and  an  i n t e r m e d i a t e   r e g i o n  

l o c a t e d   t h e r e b e t w e e n ,   and  a  r e s i s t i v e   member   s u p p o r t e d   o n  

t h e   s u p p o r t   member  a t   s a i d   f i r s t   s u p p o r t   r e g i o n   and  h a v i n g  

a  l o n g i t u d i n a l   d i m e n s i o n   e x t e n d i n g   t r a n s v e r s e l y   of   a  l i n e  

f rom  t h e   f i r s t   s u p p o r t   r e g i o n   to  t h e   s e c o n d   s u p p o r t   r e g i o n ,  

c h a r a c t e r i z e d   in  t h a t   a  r e s i l i e n t   c o n t a c t   member   i s   s e c u r e d  

to  t h e   s u p p o r t   member  a t   s a i d   s e c o n d   s u p p o r t   r e g i o n   in  c o n -  

c a n t i l e v e r   f a s h i o n   and  e x t e n d s   o v e r   t h e   i n t e r m e d i a t e   r e g i o n  

and  t e r m i n a t e s   s u p e r j a c e n t   t h e   r e s i s t i v e   m e m b e r ,   t h e   c o n t a c t  

member   b e i n g   f l e x i b l e   b o t h   a b o u t   a x e s   w h i c h   e x t e n d   p a r a l l e l  

to   s a i d   l i n e   and  a b o u t   a x e s   w h i c h   e x t e n d   t r a n s v e r s e l y   o f  

s a i d   l i n e ,   w h e r e b y   a p p l i c a t i o n   of   p r e s s u r e   to  t h e   c o n t a c t  

member  a t   a  l o c a t i o n   o v e r   s a i d   i n t e r m e d i a t e   r e g i o n   c a u s e s  



t h e   c o n t a c t   member   to   bend   r e s i l i e n t l y   a b o u t   an  a x i s   p e r -  

p e n d i c u l a r   to  s a i d   l i n e   and  to   e n g a g e   t he   r e s i s t i v e   m e m b e r  

and  m o v e m e n t   of   t h e   p o i n t   of   a p p l i c a t i o n   of   p r e s s u r e   p e r -  

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

t h e   r e s i s t i v e   member   by  t h e   c o n t a c t   member  to   move  a l o n g  

t h e   l o n g i t u d i n a l   d i m e n s i o n   o f   t h e   r e s i s t i v e   m e m b e r .  

A c c o r d i n g   to   a  s e c o n d   a s p e c t   of   t h e   p r e s e n t   i n v e n -  

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

member   h a v i n g   f i r s t   and  s e c o n d   s u p p o r t   r e g i o n s   and  an  i n t e r -  

m e d i a t e   r e g i o n   l o c a t e d   t h e r e b e t w e e n ,   and  r e s i s t a n c e   m e a n s  

s u p p o r t e d   on  t h e   s u p p o r t   member   a t   s a i d   f i r s t   s u p p o r t   r e g i o n s  

and  c o m p r i s i n g   a  r e s i s t i v e   member   and  a  s e n s i n g   e l e c t r o d e  

w h i c h   a r e   s p a c e d   a p a r t   f r om  e a c h   o t h e r   b u t ,   on  a p p l i c a t i o n  

of   p r e s s u r e ,   come  i n t o   c o n t a c t   w i t h   e a c h   o t h e r ,   and  h a v i n g  

a  l o n g i t u d i n a l   d i m e n s i o n   e x t e n d i n g   t r a n s v e r s e l y   o f   a  l i n e  

f rom  t h e   f i r s t   s u p p o r t   r e g i o n   to   t h e   s e c o n d   s u p p o r t   r e g i o n ,  

c h a r a c t e r i z e d   in  t h a t   a  r e s i l i e n t   c o n t a c t   member   i s   s e c u r e d  

to  t h e   s u p p o r t   member   a t   s a i d   s e c o n d   s u p p o r t   r e g i o n   and  e x -  

t e n d s   o v e r   t h e   i n t e r m e d i a t e   r e g i o n   and  t e r m i n a t e s   s u p e r j a c e n t  

t h e   r e s i s t a n c e   m e a n s ,   t h e   c o n t a c t   member  b e i n g   f l e x i b l e   b o t h  

a b o u t   a x e s   w h i c h   e x t e n d   p a r a l l e l   to   s a i d   l i n e   and  a b o u t   a x e s  

w h i c h   e x t e n d   t r a n s v e r s e l y   o f   s a i d   l i n e ,   w h e r e b y   a p p l i c a t i o n  

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

i n t e r m e d i a t e   r e g i o n   c a u s e s   t h e   c o n t a c t   member  to   b e n d  

r e s i l i e n t l y   a b o u t   an  a x i s   p e r p e n d i c u l a r   to  s a i d   l i n e   and  t o  

e n g a g e   t h e   r e s i s t a n c e   m e a n s ,   and  movemen t   of  t h e   p o i n t   o f  

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

p o i n t   o f   e n g a g e m e n t   o f   t h e   r e s i s t a n c e   means   by  t h e   c o n t a c t  

member   to  move  a l o n g   t h e   l o n g i t u d i n a l   d i m e n s i o n   o f   t h e   r e -  

s i s t a n c e   m e a n s ,   so  t h a t   when  t h e   e n d s   of   s a i d   r e s i s t i v e   mem-  

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

s o u r c e   a  v o l t a g e   may  be  t a p p e d   o f f   f rom  t h e   r e s i s t i v e   m e m b e r  

by  way  of   s a i d   s e n s i n g   e l e c t r o d e   by  a p p l y i n g   p r e s s u r e   to   t h e  

i n t e r m e d i a t e   r e g i o n   of  t h e   c o n t a c t   member ,   t h e   t a p p e d - o f f  

v o l t a g e   b e i n g   s e l e c t i v e l y   v a r i a b l e   by  v a r y i n g   t h e   p o s i t i o n  

a l o n g   t h e   c o n t a c t   member   a t   w h i c h   p r e s s u r e   i s   a p p l i e d   t h e r e t o .  

C e r t a i n   of   t h e   i m p r o v e m e n t s   and  m o d i f i c a t i o n s  



d i s c u s s e d   a b o v e   w i l l   now  be  d e s c r i b e d   in  f u r t h e r   d e t a i l  

w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g s   in   w h i c h : -  

F i g u r e   1  shows   a  c r o s s - s e c t i o n a l   v i e w   of  a  d e v i c e  

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

F i g u r e   2  shows   a  d e t a i l   of  t he   d e v i c e   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  shows   a  p l a n   v i e w   of  one  c o m p o n e n t   o f  

t h e   F i g u r e   1  d e v i c e ;  

F i g u r e   4  shows  a  p l a n   v i ew   of  t he   d e v i c e   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   5  shows   a  l o n g i t u d i n a l   s e c t i o n a l   v i e w   of  a  
f i r s t   m o d i f i c a t i o n   of  t h e   d e v i c e   i l l u s t r a t e d   in   F i g u r e   1 ,  

w h i l e   F i g u r e   5A  i s   a  c i r c u i t   d i a g r a m   s h o w i n g   t he   e l e c t r i c a l  

c i r c u i t   u s e d   w i t h   t h e   F i g u r e   5  d e v i c e ;  

F i g u r e   6  shows   a  v e r t i c a l   s e c t i o n a l   v i e w  

i l l u s t r a t i n g   a d d i t i o n a l   c o m p o n e n t s   of  t he   F i g u r e s   1  and  5 

d e v i c e s ,   w h i l e   F i g u r e   6A  i s   an  e l e v a t i o n a l   v i e w   t a k e n   i n  

t h e   d i r e c t i o n   of  t h e   a r r o w   VIA  of  F i g u r e   6  and  F i g u r e   6B 

shows   t he   e l e c t r i c a l   a r r a n g e m e n t   of  t h e s e   a d d i t i o n a l  

c o m p o n e n t s ;  

F i g u r e   7  shows  an  end  v i ew   of  a  s e c o n d   m o d i f i c a t i o n  

of   t he   d e v i c e   shown  in   F i g u r e   1,  w h i l e   F i g u r e   7A  shows  a  

f r o n t   e l e v a t i o n   of  t h e   d e v i c e ,   F i g u r e   7B  shows   a  l o n g i t u d i n a l  

s e c t i o n a l   v i e w ,   to  an  e n l a r g e d   s c a l e ,   of  p a r t   of  t h e   d e v i c e ;  

and  F i g u r e   7C  shows  a  c i r c u i t   d i a g r a m   of  t h i s   m o d i f i c a t i o n ;  

F i g u r e   8  s h o w s   a  l o n g i t u d i n a l   s e c t i o n a l   v i e w   o f  

a  f i r s t   m o d i f i c a t i o n   of  t h e   F i g u r e   7  d e v i c e ,   w h i l e   F i g u r e   8A 

i s   a  c i r c u i t   d i a g r a m   of   t h i s   m o d i f i c a t i o n ;  

F i g u r e   9  shows  a  f r a g m e n t a r y   p l a n   v i e w   of  a  s e c o n d  

m o d i f i c a t i o n   of  t h e   F i g u r e   7  d e v i c e ,   w h i l e   F i g u r e   9A  s h o w s  

a  c i r c u i t   d i a g r a m   of  t h i s   m o d i f i c a t i o n   and ,   F i g u r e   9B  s h o w s  

a  c i r c u i t   d i a g r a m   of   a  m o d i f i c a t i o n   of  t he   F i g u r e   9  d e v i c e ;  

F i g u r e   10  shows  a  c i r c u i t   d i a g r a m   of  a  f u r t h e r  

m o d i f i c a t i o n   of  t h e   F i g u r e   7  o r  9   d e v i c e ;  

F i g u r e   11  shows  a  c r o s s   s e c t i o n a l   v i e w   of   o n e  

c o m p o n e n t   of  one  v e r s i o n   of  t h e   d e v i c e   e m p l o y i n g   t h e  

F i g u r e   10  c i r c u i t ;   a n d  



F i g u r e   12  shows  a  c i r c u i t   d i a g r a m   of   a  f u r t h e r  

m o d i f i c a t i o n   of  t he   d e v i c e   i l l u s t r a t e d   in   F i g u r e s   9  and  9 A .  

The  d e v i c e   i l l u s t r a t e d   in   F i g u r e   1  c o m p r i s e s   a  s l a t   3  w h i c h  

i s   m o u n t e d   upon   a  s u p p o r t   ( n o t   shown)  in  t h e   same  m a n n e r  

as  t h e   s l a t   3  of  t h e   p a t e n t .   A  f r e q u e n c y   c o n t r o l   s t r i p   5 

e x t e n d s   a l o n g   one  e d g e   of   t h e   s l a t   3.  As  i l l u s t r a t e d   i n  

F i g u r e   2,  t h e   f r e q u e n c y   c o n t r o l   s t r i p   c o m p r i s e s   a  m e t a l  

s t r i p   6  s e c u r e d   by  a d h e s i v e   on  i t s   u n d e r s i d e   to   t h e  u p p e r  

s u r f a c e   of  t h e   s l a t   3,  t w o  l e n g t h s   of   s p a c e r   s t r i p   7,  f o r  

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

m e t a l   s t r i p   6  b u t   l e a v i n g   t h e   c e n t r a l   a r e a   e x p o s e d ,   a  

r e s i s t i v e   s t r i p   c o m p r i s i n g   a  l e n g t h   of  r e c o r d i n g   t a p e   8 

h a v i n g   i t s   e d g e s   s e c u r e d   to   t h e   s p a c e r   s t r i p s   7  of   d o u b l e  

a d h e s i v e   t a p e   and  h a v i n g   i t s   m a g n e t i c   e m u l s i o n   on  i t s  

u n d e r   s u r f a c e   ( f a c i n g   t h e   m e t a l   s t r i p   6) ,   and  a  p r o t e c t i v e  

c o v e r i n g   9  of  e l e c t r i c a l l y   n o n - c o n d u c t i v e   r a y o n   r i b b o n .  

N o r m a l l y   t h e   s p a c e r   s t r i p s   7  of   d o u b l e   a d h e s i v e  

t a p e   k e e p   t h e   r e c o r d i n g   t a p e   8  s p a c e d   f rom  t h e   s t r i p   6 .  

H o w e v e r ,   when  p r e s s u r e   i s   a p p l i e d   to   t h e   c o v e r i n g   9,  t h e  

r e c o r d i n g   t a p e   8  i s   p r e s s e d   o n t o   t h e   s t r i p   6  and  e s t a b l i s h e s  

e l e c t r i c a l   c o n n e c t i o n   t h e r e w i t h .   The  e l e c t r i c a l   a r r a n g e m e n t  
of   t h e   s t r i p   6  and  t he   t a p e   8  a r e  a s   d e s c r i b e d   i n  t h e  p a t e n t .  

A  r e s i l i e n t   member   34  i s   m o u n t e d   on  t h e   s l a t   3 

w i t h   one  e d g e   s e c u r e d   to   t h e   s l a t ,   a l o n g   t h e   o p p o s i t e   e d g e  
f r o m   t h e   f r e q u e n c y   c o n t r o l   s t r i p   5,  by  means   of   s c r e w s   3 5 .  

An  i n t e r m e d i a t e   p a r t   34'   of  t h e   member   34  e x t e n d s   a c r o s s  
t h e   s l a t   3,  p e r p e n d i c u l a r   to   i t s   l e n g t h ,   and  s l i g h t l y   s p a c e d  
a b o v e   i t s   u p p e r   s u r f a c e .   The  f r e e   e d g e   of   t h e   member   34  i s  

b e n t   a t   34a  downward   a n d / o r   i n t o   a  U - s h a p e .   I t   w i l l   b e  

a p p r e c i a t e d   t h a t   s i n c e   t h e   member   34  i s   s e c u r e d   to  t h e   s l a t  

a l o n g   o n l y   one  e d g e ,   t h e   o t h e r   edge   b e i n g   s p a c e d   f rom  t h e  

s l a t ,   t h e   member   34  i s   s u p p o r t e d   in  c a n t i l e v e r   f a s h i o n .  

As  in   t he   c a s e   of  t h e   f r e q u e n c y   c o n t r o l   s t r i p  

d e s c r i b e d   in   t he   p a t e n t ,   t h e   r e c o r d i n g   t a p e   i s   S c o t c h   N o .  

208  h a v i n g   a  r e s i s t a n c e   of   a b o u t   5 0 , 0 0 0   o h m s / i n c h .   T h e  

w i d t h   o f   t h e   t a p e   i s   one  q u a r t e r   i n c h .   The  d e p t h   of  t h e  

p a r t   34 '   of   t he   member  34  i s   a b o u t   3  i n c h e s .   The  m e m b e r  



34  i s   f l e x i b l e   b o t h   a b o u t   l o n g i t u d i n a l   a x e s   e x t e n d i n g  

p a r a l l e l   to   i t s   e d g e s   and  a b o u t   a x e s   e x t e n d i n g   t r a n s v e r s e l y  

of  i t s   e d g e s .   When  p r e s s u r e   i s   a p p l i e d   to  t he   i n t e r m e d i a t e  

p a r t   34'  of  t h e   member   34,  t he   c o r r e s p o n d i n g   l o w e r m o s t  

p o i n t   of  t h e   e d g e   34a  moves  down  i n t o   e n g a g e m e n t   w i t h   t h e  

p r o t e c t i v e   c o v e r i n g   9  and  t h u s   p r e s s e s   t h e   r e c o r d i n g   t a p e  

8  i n t o   e l e c t r i c a l   c o n n e c t i o n   w i t h   t h e  m e t a l   s t r i p   6.  T h u s ,  

the   member   34  s e r v e s   as  a  t r a n s m i s s i o n   d e v i c e   f o r   c o n c e n -  

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

r e l a t i v e l y   d e e p   a r e a   ( t h e   d e p t h   of  t h e   p a r t   3 4 ' )   i n t o   a  

r e l a t i v e l y   s h a l l o w   a r e a   ( t he   w i d t h   of   t h e   r e c o r d i n g   t a p e ) .  

Of  c o u r s e ,   t h e   member   34  s h o u l d   n o t   be  so  f l e x i b l e   a b o u t  

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

member   c a u s e s   t h e   e n t i r e   edge  34a  to  move  down  i n t o   e n g a g e -  

m e n t   w i t h   t h e   p r o t e c t i v e   c o v e r i n g   9.  As  i l l u s t r a t e d   i n  

F i g u r e   3,  t he   member   34  may  be  in   t h e   f o rm  of   a  comb  h a v i n g  

i t s   b a c k   s e c u r e d   to  t he   s l a t   3  by  t he   s c r e w s   35  and  t h e  

i n d i v i d u a l   t e e t h   36  of   t he   comb  b e i n g   so  n a r r o w   and  c l o s e l y  

s p a c e d   t h a t   u s e   of   a  s i n g l e   f i n g e r t i p   to  a p p l y   p r e s s u r e   t o  

t he   comb  w i l l   p r e s s   t he   t i p s   36a  of  s e v e r a l   a d j a c e n t   t e e t h  

s i m u l t a n e o u s l y   a g a i n s t   t he   p r o t e c t i v e   c o v e r i n g   9 .  

The  u p p e r   s u r f a c e   of  t h e   m e m b e r   34  may  be  c o v e r e d  

by  a  f l e x i b l e   p r o t e c t i v e   c o v e r i n g   37  ( w h i c h   i s   p r e f e r a b l y  

e l e c t r i c a l l y   i n e r t ) ,   f o r   e x a m p l e   a  p l a s t i c   f i l m ,   h a v i n g  

on  i t s   u p p e r   s u r f a c e   a  s m o o t h   and  r o u g h   a n d / o r   b l a c k   a n d  

w h i t e   p a t t e r n   38,   as  shown  in  F i g u r e   4,  s i m i l a r   to  t h e  

p a t t e r n   of   b l a c k   and  w h i t e   keys   of  a  p i a n o   k e y b o a r d ,   a n d  

w i t h : l i n e s   39,  p r i n t e d   on  or  s c o r e d   i n t o   i t s   s u r f a c e   a n d  

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

m i d d l e   of  t he   key   p o s i t i o n ,   as  a  g u i d e   to   t h e   p l a y e r   s h o w i n g  

t he   l o c a t i o n   of  t h e   u n d e r l y i n g   t o o t h   w h i c h ,   on  c o n t a c t i n g  

t h e   c o v e r i n g   9,  p r o d u c e s   a  n o t e   of  t h e   e x a c t   or  " c o r r e c t "  

p i t c h   f o r   t h a t   k e y ,   f o r   o b s e r v a n c e   of  t h e   s t a n d a r d s   o f  

f i x e d - i n t o n a t i o n   t u n i n g .  

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

F i g u r e s   1  and  2,  t h e   f r e q u e n c y   c o n t r o l   s t r i p   5  c o m p r i s e s   o n l y  

a  s t r i p   of   r e c o r d i n g   t a p e   w h i c h   has   i t s   b a c k   s u r f a c e   s e c u r e d  



to  t h e   s l a t ,   so  t h a t   i t s   m a g n e t i c   c o a t i n g   i s   f a c i n g   u p w a r d s ,  

and  t h e   m o v i n g   p a r t   of  t he   f r e q u e n c y   c o n t r o l   s t r i p   c o m p r i s e s  

t h e   m e m b e r   34.  In  t h i s   c a s e ,   t h e   member   34  i s   made  o f  

c o n d u c t i v e   m a t e r i a l   and  i s   c o n n e c t e d   in   t he   same  m a n n e r   a s  

t h e   m e t a l   s t r i p   6  of  the   f r e q u e n c y   c o n t r o l   s t r i p   5  of   t h e  

p a t e n t .   Of  c o u r s e ,   in  t he   c a s e   o f   t h i s   m o d i f i c a t i o n   t h e  

p r o t e c t i v e   c o v e r i n g   9  i s   n o t   r e t a i n e d ,   b u t   in   o r d e r   t o  

p r e v e n t   l e a k a g e   c u r r e n t s   and  o t h e r   p e r t u r b a t i o n s   when  t h e  

m u s i c i a n   p r e s s e s   t he   member  34  a  p r o t e c t i v e   c o v e r i n g   i s  

r e q u i r e d   and  t h i s   m u s t   be  made  of   e l e c t r i c a l l y   n o n - c o n d u c t i v e  

m a t e r i a l ,   s u c h   as  p l a s t i c   f i l m .   The  c o v e r i n g   may  b e a r  

t h e   same  t y p e   of   p a t t e r n   a n d / o r   l i n e s   as  t h e   p r o t e c t i v e  

c o v e r i n g   37  of   t h e   d e v i c e   i l l u s t r a t e d   in   F i g u r e s   1,  2  a n d  

3.  As  i n   t h e   c a s e   of  F i g u r e   1,  t h e   member   34  may  h a v e   a  

c o n t i n u o u s   i n t e r m e d i a t e   p o r t i o n   3 4 ' ,   p r o v i d e d   t h a t   i t   i s  

s u f f i c i e n t l y   r e s i s t a n t   to  b e n d i n g   a b o u t   t h e   a x e s   e x t e n d i n g  

l o n g i t u d i n a l l y   of   t he   s l a t ,   or   t h e   member   34  may  be  i n  

t h e   f o rm  of   a  comb  w i t h   t e e t h   3 6 .  

I t   i s   p r e f e r r e d   t h a t   t h e   member   34  be  in   t h e  

fo rm  of  a  comb  w i t h   t e e t h   36,   r a t h e r   t h a n   h a v e   a  c o n t i n u o u s  

i n t e r m e d i a t e   p a r t   3 4 ' ,   b e c a u s e   a l t h o u g h   s u i t a b l e   m a t e r i a l s  

a r e   a v a i l a b l e   to   p r o d u c e   t h e   m e m b e r   34  w i t h   a  c o n t i n u o u s  

i n t e r m e d i a t e   p a r t   34'   ( i . e .   m a t e r i a l s   a r e   a v a i l a b l e   w i t h  

s u i t a b l e   r e s i l i e n t   and  f l e x i b l e   q u a l i t i e s ) ,   t he   p h y s i c a l  

p r o p e r t i e s   of   t h e   member  34  d e p e n d   upon   t h e   c o n d i t i o n s  

u n d e r   w h i c h   t h e   member   was  p r o d u c e d ,   and  t h e   c o n d i t i o n s  

u n d e r   w h i c h   t h e   m a t e r i a l   of   t h e   member   34  was  p r o d u c e d ,  

and  c h a n g e   w i t h   t i m e ,   and  t h e r e f o r e   t h e   d i f f e r e n c e   i n  

f l e x i b l e   and  r e s i l i e n t   q u a l i t i e s   a b o u t   t h e   d i f f e r e n t   a x e s  

c a n n o t   be  r e l i e d   upon  to  o b t a i n   i n   t h e   f u t u r e ,   w h e r e a s   i n  

t h e   c a s e   of  a  comb  i t   i s   o n l y   n e c e s s a r y   t h a t   e a c h   t o o t h  

r e m a i n   f l e x i b l e   a b o u t   a x e s   e x t e n d i n g   l o n g i t u d i n a l l y   of  t h e  

s l a t :   f l e x i b i l i t y   of  t he   member   34  a b o u t   a x e s   p e r p e n d i c u l a r  

to  t h e   s l a t   i s   a c h i e v e d   by  v i r t u e   of   t h e   member   b e i n g  

in   t he   fo rm  of  a  comb,  n o t   u p o n   t h e   p h y s i c a l   p r o p e r t i e s   o f  

t h e   m a t e r i a l   f r om  w h i c h   t h e   member   i s   made ,   and  so  w i l l  

n o t   be  a f f e c t e d   by  p a s s a g e   of   t i m e .  



In  a  f u r t h e r   m o d i f i c a t i o n   of  the   d e v i c e   i l l u s t r a t e d  

in  F i g u r e   1,  t h e   f r e q u e n c y   c o n t r o l   s t r i p   5  i s   r e p l a c e d   b y  

a  s e r i e s   of  d i s c r e t e   e l e c t r i c a l   c o n t a c t s   5'  i l l u s t r a t e d   i n  

F i g u r e   5  w h i c h   a r e   c o n n e c t e d   to  r e s p e c t i v e   p o i n t s   o f  

d i f f e r e n t   p o t e n t i a l   in   a  c h a i n   of   r e s i s t o r s   8 ' ,   i l l u s t r a t e d  

in  F i g u r e   5A,  w h i c h   t a k e s   t h e   p l a c e   of  t he   r e c o r d i n g   t a p e   8 .  

In  t h e   c a s e   of  t he   F i g u r e   5  e m b o d i m e n t ,   the   i n t e r m e d i a t e  

p o r t i o n   of  t h e   member   34  may  be  c o n t i n u o u s   as  i n   t h e   c a s e  

of  t h e   o t h e r   d e s c r i b e d   e m b o d i m e n t s ,   b u t   i t   i s   p r e f e r a b l e  

t h a t   t h e   member   34  s h o u l d ,   as  i l l u s t r a t e d ,   be  a  c o m b  

h a v i n g   one  t o o t h   36  f o r   e a c h   of  t he   d i s c r e t e   c o n t a c t s   5 ' .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   e a c h   of  t he   c o n t a c t s   5 '  

e s t a b l i s h e s   a  d i s c r e t e   v o l t a g e   l e v e l   w h i c h ,   when  a p p l i e d   t o  

a  VCO,  VCF  or  o t h e r   u n i t   whose   p i t c h   or  f r e q u e n c y   r e s p o n s e  
i s   a f f e c t e d   by  v o l t a g e ,   e s t a b l i s h e s   a  p r e d e t e r m i n e d  

f r e q u e n c y .   T h u s ,   t h e   d e v i c e   i l l u s t r a t e d   in   F i g u r e   5  i s  

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

f i x e d - i n t o n a t i o n   m u s i c .  

As  in   t he   c a s e   of   t h e   d e v i c e   d i s c l o s e d   i n   t h e  

p a t e n t ,   in   e a c h   of  t h e   d e v i c e s   i l l u s t r a t e d   in   F i g u r e s   1  t o  

5  t he   s l a t   3  and  t he   b a s e   member   1  upon  w h i c h   i t   i s  

s u p p o r t e d   a r e   p r o v i d e d   w i t h   p a r t s   f o r   g e n e r a t i n g   a n  

e l e c t r i c a l   a n a l o g   s i g n a l   d e p e n d e n t   on  the   p o s i t i o n   of   t h e  

s l a t   w i t h   r e s p e c t   to   t he   b a s e   member ,   and  t he   d e v i c e   i s  

a l s o   p r o v i d e d   w i t h   means   f o r   g e n e r a t i n g   a  p r e d e t e r m i n e d  

r e s p o n s e   when  t he   s l a t   i s   moved  f rom  a  n u l l   p o s i t i o n   t h r o u g h  

an  i n i t i a t i n g   t h r e s h o l d   p o s i t i o n   a g a i n s t   t he   b i a s   e s t a b l i s h e d  

by  a  t e n s i o n   s p r i n g   and  f o r   t e r m i n a t i n g   the   r e s p o n s e   w h e n  

the   s u p p o r t   member   i s   r e t u r n e d   f rom  b e y o n d   the   i n i t i a t i n g  

t h r e s h o l d   p o s i t i o n   t o w a r d s   t h e   n u l l   p o s i t i o n   t h r o u g h   a  

t e r m i n a t i o n   t h r e s h o l d   p o s i t i o n .   These   a d d i t i o n a l   c o m p o n e n t s  

a r e   i l l u s t r a t e d   i_1  F i g u r e s   6,  6A  and  6B  and  c o m p r i s e   l i g h t -  

e m i t t i n g   d i o d e s   11  and  12,   a  l i g h t   d e p e n d e n t   r e s i s t o r   1 3 ,  

a  p h o t o d i o d e   14  and  a  t r i g g e r   c i r c u i t   15.  The  l i g h t  

d e p e n d e n t   r e s i s t o r   13  i s   one  c o m p o n e n t   of  a  T - n e t w o r k   1 3 a ,  

w h i c h   c o m p r i s e s   in   a d d i t i o n   two  r e s i s t o r s   13D  and  t w o  

c a p a c i t o r s   1 3 c .  



I t   i s   a l s o   p o s s i b l e   to  use   t h e   p r i n c i p l e s   of  t h e  

d e v i c e s   i l l u s t r a t e d   in   F i g u r e s   1  to  5  to  p r o d u c e   a  p o l y p h o n i c  

d e v i c e .   In  s u c h   a  d e v i c e ,   a  p l u r a l i t y   of   r e l a t i v e l y   s h o r t  

s l a t s   3'  f o r m i n g   k e y s   a r e   m o u n t e d   s i d e   by  s i d e   on  a  b a s e  

m e m b e r   1  as  shown  in   F i g u r e s   7,  7A  and  7B  by  m e a n s   o f  

r e s p e c t i v e   h i n g e s   2.  E a c h   of   t h e   k e y s   3'  i s   p r o v i d e d   w i t h  

i t s   own  f r e q u e n c y   c o n t r o l   s t r i p   51  and  p r e s s u r e   t r a n s m i t t i n g  

m e m b e r   34  h a v i n g   a  s o l i d l y   c o l o r e d   p r o t e c t i v e   c o v e r i n g   3 7 .  

a b o v e   i t   d i s p l a y i n g   an  in   t u n e   or   e x a c t   p i t c h   i n d i c a t o r   l i n e .  

E a c h   f r e q u e n c y   c o n t r o l   s t r i p   51  and  p r e s s u r e   t r a n s m i t t i n g  

member   34  may  be  c o n s t r u c t e d   as  d e s c r i b e d   w i t h   r e f e r e n c e  

to   F i g u r e s   1  and  2  or  as  d e s c r i b e d   w i t h   r e f e r e n c e   to  t h e  

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

o n l y   a  s t r i p   of  r e c o r d i n g   t a p e .   The  o u t p u t   f r o m   e a c h   o f  

t h e   m e t a l   s t r i p s   6  ( i n   t h e   c a s e   of  t h e   F i g u r e   1  c o n s t r u c t i o n )  

or   f r o m   e a c h   of   t he   m e m b e r s   35  ( i n   t h e   c a s e   of   t h e   m o d i f i c a -  

t i o n )   i s   p r o c e s s e d   in   t h e   same  m a n n e r   as  t h e   o u t p u t   f r o m  

t h e   m e t a l   s t r i p   6  of   t h e   p a t e n t ,   up  to   b u t   n o t   i n c l u d i n g  

t h e   p o w e r   a m p l i f i e r   30  and  l o u d s p e a k e r   26  shown  i n   F i g u r e  

5  and  6  of   t h e   p a t e n t .   In  t h i s   p o l y p h o n i c   d e v i c e ,   a l l   t h e  

o u t p u t s   f r o m   t h e   VOC/VCF  c i r c u i t r y   2 0 / 2 1   f e d   by  m e t a l  

s t r i p s   6  o r   m e m b e r s   34  a r e   i n d i v i d u a l l y   a t t e n u a t e d   b y  

l i g h t - d e p e n d e n t   r e s i s t o r s   13  a s s o c i a t e d   w i t h   t h e   r e s p e c t i v e  

k e y s   3'  and  a r e   t h e n   m i x e d   t o g e t h e r   in   a  m i x e r   30a  and  f e d  

i n t o   a  s i n g l e   p o w e r   a m p l i f i e r   30  d r i v i n g   a  s i n g l e   l o u d -  

s p e a k e r   26,   as  i l l u s t r a t e d   i n   F i g u r e   7 C .  

The  d e v i c e   i l l u s t r a t e d   in   F i g u r e s   7,  7A,  and  7B 

may  be  m o d i f i e d   in   t h e   l i g h t   of  t h e   t e a c h i n g   of   F i g u r e s   5 

to   5A  to  p r o v i d e   a  m o n p h o n i c   i n s t r u m e n t ,   as  i l l u s t r a t e d   i n  

F i g u r e   8,  in   w h i c h   e a c h   of   t h e   f r e q u e n c y   c o n t r o l   s t r i p s   51  

i s   r e p l a c e d   by  a  d i s c r e t e   e l e c t r o d e   51 '   and  t h e   s e p a r a t e  

e l e c t r o d e s   a r e   c o n n e c t e d   as  i l l u s t r a t e d   in   F i g u r e   5A.  T h e  

member   34  c o n n e c t e d   to   e a c h   key   3 ' h a s   a  c o n t i n u o u s   i n t e r m e d i -  

a t e   p o r t i o n   34'   and  i s   n o t   i n   t h e   fo rm  of  a  comb.   H o w e v e r ,  

in   t h e   c a s e   of  F i g u r e s   7,  7A  and  7B  e a c h   i n d i v i d u a l   key  3" 

h a s   i t s   own  s e t   of  c o m p o n e n t s   f o r   t r i g g e r i n g   and  a m p l i t u d e  

c o n t r o l .   The  d i f f e r e n t   p r e s s u r e   t r a n s m i t t i n g   m e m b e r s   34,  o f  



t h e   k e y s   3'  r e s p e c t i v e l y ,   a r e   c o n n e c t e d   t o g e t h e r   to  a  common 

o u t p u t   w h i c h   i s   u l t i m a t e l y   c o n n e c t e d   to  a  VCO,  VCF  or  o t h e r  

u n i t   whose   p i t c h   or  f r e q u e n c y   r e s p o n s e   is   a f f e c t e d   b y  

v o l t a g e   as  shown  in   F i g u r e   5A.  Of  c o u r s e ,   t h e   r e s p e c t i v e  

p r o t e c t i v e   c o v e r i n g s   p r o v i d e d   on  the   keys   3 '  r e s p e c t i v e l y  

a r e   s o l i d l y   c o l o r e d   and  s i n c e   d i s c r e t e   c o n t a c t s   a r e   u s e d  

t h e   c o v e r i n g s   a r e   n o t   p r o v i d e d   w i t h   in   t u n e   or   e x a c t   p i t c h  

i n d i c a t o r s   as  in   t h e   c a s e   of   F i g u r e   7 .  

The  d e v i c e   of   F i g u r e   8  may  a l s o   be  m o d i f i e d   t o  

p r o v i d e   a  p o l y p h o n i c   d e v i c e   in   w h i c h   e a c h   key   has   a  f i x e d  

i n t o n a t i o n ,   r a t h e r   t h a n   a  v a r i a b l e   i n t o n a t i o n   as  in   t h e  

c a s e   of  t h e   p o l y p h o n i c   d e v i c e   of  F i g u r e s   7,  7A  and  7 B .  

In  t h e   c a s e   of   t h i s   m o d i f i c a t i o n   t he   e l e c t r o d e s   51 '   a r e  

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

d i s c r e t e   v o l t a g e   l e v e l s   f o r   t h e   e l e c t r o d e s ,   as  shown  i n  

F i g u r e   8A.  Each   p o t e n t i a l   d i v i d e r   c o m p r i s e s   a  f i x e d  

r e s i s t o r   45  and  a  v a r i a b l e   t r i m m e r   r e s i s t o r   46  c o n n e c t e d  i n  

s e r i e s   w i t h   a  d i o d e   d r o p   33  b e t w e e n  t h e   p o s i t i v e   a n d  

n e g a t i v e   p o l e s   of  a  D.C.   v o l t a g e   s o u r c e .   The  d i f f e r e n t  

p r e s s u r e   t r a n s m i t t i n g   m e m b e r s   34  a r e   c o n n e c t e d   to   r e s p e c t i v e  

VCO's   and  V C F ' s   as  in   t h e   c a s e   of  F i g u r e   7C,  and  e a c h   k e y  

i s   p r o v i d e d   w i t h   i t s   own  s e t   of  c o m p o n e n t s   f o r   t r i g g e r i n g  

and  a m p l i t u d e   c o n t r o l .  

In  a  d e v e l o p m e n t   shown  in   F i g u r e   9  of  t h e   d e v i c e  

i l l u s t r a t e d   in   F i g u r e s   7,  7A  and  7B  a  s i n g l e   e l o n g a t e  

member   40  of  r e s i l i e n t   m a t e r i a l   i s   s e c u r e d   on  one  of  i t s  

two  l o n g e r   e d g e s   by  s c r e w s   to   a  b a s e   member   1  and  i s   f o r m e d  

w i t h   c u t s   42  e x t e n d i n g   p e r p e n d i c u l a r   to  i t s   o t h e r   l o n g   e d g e  

and  d i v i d i n g   t h a t   p a r t   of   t h e   member   40  w h i c h   p r o j e c t s  

f rom  t he   b a s e   member  1  i n t o   a  s e r i e s   of  l o n g   and  s h o r t   k e y s  

43  and  44  r e s p e c t i v e l y   in   s u c h   a  way  t h a t   t h e   e n t i r e  

member   40,   v i e w e d   f rom  a b o v e ,   r e s e m b l e s   a  p i a n o   k e y b o a r d ,  

w i t h   t h e   l e n g t h   and  w i d t h   of   e a c h   of  the   k e y s   43  and  44 

e q u a l   to  t h o s e   of  t he   c o r r e s p o n d i n g   p i a n o   k e y s .   Each  o f  

t h e   k e y s   43  and  44  has   i t s   own  f r e q u e n c y   c o n t r o l   s t r i p  

51  a t t a c h e d   to   i t s   u p p e r   s u r f a c e   a d j a c e n t   t h e   f r e e   end  o f  

t he   key ,   and  i t s   own  p r e s s u r e   t r a n s m i s s i o n   member   34 



c o v e r e d   by  a  s o l i d l y - c o l o r e d   p r o t e c t i v e   c o v e r i n g   37  d i s p l a y -  

ing   an  in   t u n e   or  e x a c t   p i t c h   i n d i c a t o r   l i n e   39.  Each  o f  

t he   k e y s   43  and  44  c a r r i e s   n e a r   i t s   f r e e   end  a  l i g h t - e m i t t i n g  

d i o d e   12  ( shown  in   F i g u r e   9A)  w h i c h   i l l u m i n a t e s   a  p h o t o d i o d e  

14.  Each   f r e q u e n c y   c o n t r o l   s t r i p   51  and  p r e s s u r e   t r a n s m i t t i n g  

member  34  may  be  c o n s t r u c t e d   as  d e s c r i b e d   w i t h   r e f e r e n c e  

to  F i g u r e s   1  and  2  or  as  d e s c r i b e d   w i t h   r e f e r e n c e   to  t h e  

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

o n l y   a  s t r i p   of   r e c o r d i n g   t a p e .   The  o u t p u t   f rom  e a c h   o f  

the   m e t a l   s t r i p s   6  ( i n   t h e   c a s e   of   t h e   F i g u r e   1  c o n s t r u c t i o n )  

or  f rom  e a c h   of   t he   m e m b e r s   34  ( i n   t h e   c a s e   of  t he   m o d i f i -  

c a t i o n )   i s   p r o c e s s e d   in   t h e   same  m a n n e r   as  t h e   o u t p u t   f r o m  

the   m e t a l   s t r i p   6  of  t he   p a t e n t ,   up  to  b u t   n o t   i n c l u d i n g  

the   p o w e r   a m p l i f i e r   30  and  l o u d s p e a k e r   26  shown  in   F i g u r e  

6  of  t h e   p a t e n t .   In  t h i s   p o l y p h o n i c   d e v i c e ,   a l l   t h e   o u t -  

p u t s   f rom  t h e   VCO/VCF  c i r c u i t r y   2 0 / 2 1   f e d   by  m e t a l   s t r i p s  

6  or   m e m b e r s   34  a r e   i n d i v i d u a l l y   a t t e n u a t e d   by  l i g h t -  

d e p e n d e n t   r e s i s t o r s   13  a s s o c i a t e d   w i t h   t h e   r e s p e c t i v e  

k e y s   3'  and  a r e   t h e n   m i x e d   t o g e t h e r   in   a  m i x e r   30a  a n d  

fed  i n t o   a  s i n g l e   p o w e r   a m p l i f i e r   30  d r i v i n g   a  s i n g l e  

l o u d - s p e a k e r   26,  as  i l l u s t r a t e d   i n   F i g u r e   9A.  

The  c i r c u i t   i l l u s t r a t e d   in   F i g u r e   9A  c o r r e s p o n d s  

to  t h a t   i l l u s t r a t e d   in  F i g u r e   6  of   t h e   p a t e n t ,   b u t   a  c i r c u i t  

co r r e spond ing   to  t h a t   i l l u s t r a t e d   in  F igure   5  could  be  used  i n s t e a d  

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

d e p r e s s i o n   of  t h e   k e y ,   b e t w e e n   two  LED ' s   ( c o r r e s p o n d i n g   t o  

t h e  L E D ' s   11  and  12  of  t h e   p a t e n t )   and  an  LDR  and  a  p h o t o d i o d e  
( c o r r e s p o n d i n g   to  t h e   LDR  13  and  t h e   p h o t o d i o d e   14  of   t h e  

p a t e n t )   so  as  to  d e c r e a s e   t h e   i l l u m i n a t i o n   of   t h e   LDR  a n d  

the   p h o t o d i o d e   when  i n c r e a s i n g   p r e s s u r e   i s   a p p l i e d   to  t h e   k e y .  

In  t h e   c a s e   of  t h e   d e v i c e   d e s c r i b e d   w i t h   r e f e r e n c e  

to  F i g u r e s   9  and  9A,  e a c h   key   43  and  44  has   i t s   top   s u r f a c e  

c o p l a n a r   w i t h   t h e   t o p   s u r f a c e s   of   t h e   o t h e r   t e e t h ,   when  n o t  

s u b j e c t   to  d o w n w a r d   p r e s s u r e .   H o w e v e r ,   t h e   e n t i r e   o n e - p i e c e  

member  40  may  be  m o l d e d   or  s t a m p e d   in   s u c h   a  m a n n e r   t h a t  

the   t op   s u r f a c e s   of  t he   s h o r t e r   k e y s   44  w o u l d ,   when  n o t  

s u b j e c t   to  d o w n w a r d   p r e s s u r e ,   be  c o p l a n a r   w i t h   e a c h   o t h e r   i n  



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

k e y s   43,  t h u s   g i v i n g   t h e   e n t i r e   member  40  the   t h r e e  

d i m e n s i o n a l   p a t t e r n   shown  by  the   a r r a n g e m e n t   of  b l a c k   a n d  

w h i t e   k e y s   in  a  p i a n o   k e y b o a r d .  

The  d e v i c e   i l l u s t r a t e d   in  F i g u r e s   9  and  9A  c o u l d  

be  m o d i f i e d   to  p r o d u c e   a  m o n o p h o n i c   k e y b o a r d   by  p r o v i d i n g  

e a c h   of   t he   t e e t h   43  and  44  w i t h   a  s i n g l e   e l e c t r i c a l   c o n t a c t  

i n s t e a d   of  a  f r e q u e n c y   c o n t r o l   s t r i p ,   c o n n e c t e d   as  in   t h e  

c a s e   of   t he   c o n t a c t s   5'  of   F i g u r e s   5  and  5A.  As  in  t h e  

m o n o p h o n i c   m o d i f i c a t i o n   of   F i g u r e s   7,  7A  and  7B,  t h e   m e m b e r  

34  of  t h e   m o n o p h o n i c   m o d i f i c a t i o n   of  F i g u r e s   9  and  9A  w o u l d  

h a v e   a  c o n t i n u o u s   i n t e r m e d i a t e   p o r t i o n   and  wou ld   n o t   be  i n  

t h e   f o rm  of  a  c o m b .  

The  m o n o p h o n i c   m o d i f i c a t i o n   of  F i g u r e s   9  and  9A 

c o u l d   be  f u r t h e r   m o d i f i e d   to   p r o v i d e   a  p o l y p h o n i c   d e v i c e  

h a v i n g   a  f i x e d   i n t o n a t i o n   f o r   e a c h   k e y ,   r a t h e r   t h a n   a  v a r i a b l e  

i n t o n a t i o n ,   in  t h e   m a n n e r   d e s c r i b e d   w i t h   r e f e r e n c e   t o  

F i g u r e   8A,  i . e .   by  u s i n g   a  p l u r a l i t y   of  p o t e n t i a l   d i v i d e r s  

c o n n e c t e d   to  t h e   e l e c t r i c a l   c o n t a c t s   r e s p e c t i v e l y   a n d  

p r o v i d i n g   e a c h   key   w i t h   i t s   own  s e t   of  c o m p o n e n t s   f o r  

t r i g g e r i n g   and  a m p l i t u d e   c o n t r o l .   In  a  s i m p l i f i e d   fo rm  o f  

t h e s e   p o l y p h o n i c   d e v i c e s   t h e   c o n t a c t s   34  and  the   d i s c r e t e  

c o n t a c t s   a s s o c i a t e d   t h e r e w i t h   a r e   r e p l a c e d   by  d i r e c t  

c o n n e c t i o n s   b e t w e e n   t h e   p o t e n t i a l   d i v i d e r s   and  t h e   r e s p e c t i v e  

v o l t a g e - r e s p o n s i v e   v a r i a b l e   f r e q u e n c y   d e v i c e s   2 0 / 2 1 ,   a s  

shown  in  F i g u r e   9B .  

The  p o l y p h o n i c   d e v i c e s   d e s c r i b e d  a b o v e   a l l o w   f o r  

v a r i a b l e   i n t o n a t i o n   f rom  e a c h   k e y .   A  p o l y p h o n i c   d e v i c e   m a y  
be  p r o d u c e d   to  p r o v i d e   t h e   u s e r   w i t h   a  c h o i c e   b e t w e e n  

v a r i a b l e   i n t o n a t i o n   f rom  e a c h   key  and  a  f i x e d   i n t o n a t i o n  

f rom  e a c h   k e y .   In  o r d e r   to  a c h i e v e   t h i s   m o d i f i c a t i o n ,   e a c h  

key   i s   p r o v i d e d   w i t h   a  d o u b l e   p o l e ,   d o u b l e   t h r o w   s w i t c h   5 2 ,  
and  in  one  p o s i t i o n   of   t h e   s w i t c h   t he   o u t p u t   is   t a k e n   f r o m  

t h e   m e t a l   s t r i p   6  or   t he   member   34  ( d e p e n d i n g   upon  w h e t h e r  

t h e   a r r a n g e m e n t   of   t h e   f r e q u e n c y   c o n t r o l   s t r i p   and  t h e  

member   34  i s   as  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e   1  or   t h e  

m o d i f i c a t i o n   t h e r e o f )   w h e r e a s   in  t he   o t h e r   p o s i t i o n   of  t h e  



s w i t c h   the   o u t p u t   i s   t a k e n   f rom  a  p o t e n t i a l   d i v i d e r  

e s t a b l i s h i n g   a  f i x e d   v o l t a g e   o u t p u t .   A  s u i t a b l e   s w i t c h i n g  

a r r a n g e m e n t   i s   i l l u s t r a t e d   in   F i g u r e   10  of   t h e   d r a w i n g s .  

As  i l l u s t r a t e d   in   F i g u r e   10 ,   t he   p o s i t i v e   t e r m i n a l   of  a  

D.C.   v o l t a g e   s o u r c e   i s   c o n n e c t e d   to  the  n e g a t i v e   pole  t h e r e o f  

t h r o u g h   a  d i o d e   d r o p   33  and  e i t h e r   a  v a r i a b l e   t r i m m e r   r e -  

s i s t o r   10  and  the   s t r i p   of  t a p e   8  or   t h r o u g h   a  f i x e d  

r e s i s t o r   45  and  a  v a r i a b l e   t r i m m e r   r e s i s t o r   46,   d e p e n d i n g  

upon   t he   p o s i t i o n   of   t h e   s w i t c h   52,  and  t h e   o u t p u t   i s   r e -  

c e i v e d   e i t h e r   f rom  t h e   m e t a l   s t r i p   6  or   member   34  or   f r o m  

t h e   j u n c t i o n   p o i n t   of   t h e   r e s i s t o r s   45  and  46,   d e p e n d i n g  

upon   t h e   p o s i t i o n   of   t h e   s w i t c h   52.  The  c o n n e c t i o n   to   t h e  

j u n c t i o n   p o i n t   47  may  e i t h e r   be  a  p e r m a n e n t   c o n n e c t i o n ,   a s  

i l l u s t r a t e d   in  b r o k e n   l i n e ,   or   i t   may  be  a  s e c o n d   m o v a b l e  

c o n t a c t   48  w h i c h   i s   p l a c e d   so  t h a t   i t   e s t a b l i s h e s   e l e c t r i c a l  

c o n n e c t i o n   w i t h   a  nea rby   f i x e d   m e t a l   c o n t a c t   49,  w h i c h   i s  

c o n n e c t e d   to  t he   j u n c t i o n   47,   when  f i n g e r   p r e s s u r e   i s   a p p l i e d  

to  t h e   p r o t e c t i v e   c o v e r i n g   37  on  t h e   k e y .   In  t h e   c a s e   w h e r e  

t h e   c o n n e c t i o n   i s   made  p e r m a n e n t l y   to  t h e   j u n c t i o n   p o i n t   4 7 ,  

and  the   f i x e d   m e t a l   c o n t a c t   49  and  t h e   a s s o c i a t e d   m o v a b l e  

c o n t a c t   48  a r e   o m i t t e d ,   t h e   f r e q u e n c y   c o n t r o l   s t r i p   can  b e  

c o n s t r u c t e d   in  e i t h e r   of   t h e   two  c o n f i g u r a t i o n s   d e s c r i b e d  

a b o v e .   When  t he   c o n t a c t s   48  and  49  a r e   e m p l o y e d ,   t h e  

f r e q u e n c y   c o n t r o l   s t r i p   i s   c o n s t r u c t e d   in   t h e   c o n f i g u r a t i o n  

i l l u s t r a t e d   in  F i g u r e   11.  T h i s   m o d i f i e d   f o rm  of  f r e q u e n c y  

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

49,  s e c u r e d   by  a d h e s i v e   o n  i t s   u n d e r   s u r f a c e   to   t h e   u p p e r  
s u r f a c e   of  t he   key  3 ' ,   43  o r   4 4 ,  a   s t r i p   of  f l e x i b l e   m e t a l  

t a p e ,   such   as  a l u m i n u m   f o i l   s e n s i n g   t a p e ,   f o r m i n g   the   c o n t a c t  

48  and  s e c u r e d   a t   i t s   u n d e r   s u r f a c e   to   t h e   c o n t a c t   49  b y  

two  s t r i p s   of   d o u b l e   a d h e s i v e   t a p e   50  c o v e r i n g   t he   e d g e s   o f  

t h e   c o n t a c t   49  b u t   l e a v i n g   t h e   c e n t r a l   a r e a   e x p o s e d ,   a n d  

a  s t r i p   of  r e c o r d i n g   t a p e ,   f o r m i n g   t h e   t a p e   8,  h a v i n g   i t s  

u n d e r   s u r f a c e   s e c u r e d   by  a d h e s i v e   to   t h e   u p p e r   s u r f a c e   o f  

t h e   c o n t a c t   48  and  h a v i n g   i t s   r e s i s t i v e   c o a t i n g   on  i t s  

u p p e r   s u r f a c e ,   f a c i n g   t o w a r d s   t he   p r e s s u r e   t r a n s m i t t i n g  

member   34.  The  p r e s s u r e   t r a n s m i t t i n g   member   34  i s   c o v e r e d  



by  t h e   p r o t e c t i v e   c o v e r i n g  3 7 .   N o r m a l l y   t he   s p a c e r   s t r i p s   50  

of  d o u b l e   a d h e s i v e   t a p e   keep   t h e   c o n t a c t   48  s p a c e d   f rom  t h e  

c o n t a c t   49,  b u t   when  p r e s s u r e   :.s  a p p l i e d   to  the   p r o t e c t i v e  

c o v e r i n g   37,  t h e   member   34  e n g a g e s   t h e   t a p e   8  and  t h e   c o n t a c t  

48  i s   p r e s s e d   o n t o   c o n t a c t   w i t h   t h e   c o n t a c t   49  and  e s t a b l i s h e s  

e l e c t r i c a l   c o n n e c t i o n   t h e r e w i t h .  

An  a d d i t i o n a l   and  o p t i o n a l   f e a t u r e   f o r   a  p o l y p h o n i c  

k e y b o a r d   c o n f i g u r a t i o n   w o u l d   be  to   h a v e   a  s i n g l e   " g l i s s a n d o  

s t r i p "   p l a c e d   i n   t h e   v e r y   f r o n t   of  t h e   k e y b o a r d   and  e x t e n d i n g  

t he   f u l l   l e n g t h   of   t he   l a t t e r .   T h i s   " g l i s s a n d o   s t r i p "  

w o u l d   be  one  c o m p l e t e   m o n o p h o n i c   fo rm  of   t he   b a s i c   u n i t  

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

t e n s i o n   s p r i n g ,   m o t i o n - s e n s i n g   d e v i c e s ,   f r e q u e n c y - c o n t r o l  

s t r i p ,   c i r c u i t r y   f o r   c o n v e r t i n g   an  a n a l o g   s i g n a l   i n t o   a  

d i g i t a l   s i g n a l ,   a t t e n u a t i n g   c i r c u i t r y ,   e t c . ,   and  o p t i o n a l l y  

i n c l u d i n g   a  t r a n s m i s s i o n - c o m b   and  a  p r o t e c t i v e   c o v e r i n g  

o v e r   t h e   l a t t e r .  

The  m o n o p h o n i c   m o d i f i c a t i o n s   of  F i g u r e s   9  and  9A 

c o u l d   be  f u r t h e r   m o d i f i e d   to  p r o v i d e   a  p o l y p h o n i c   d e v i c e  

h a v i n g   a  f i x e d   i n t o n a t i o n   f o r   e a c h   key  b u t   n o t   d e r i v i n g   t h e  

p e r t i n e n t   f r e q u e n c i e s   f rom  a  p l u r a l i t y   of  p o t e n t i a l   d i v i d e r s  

b u t   i n s t e a d   d e r i v i n g   them  from  c o n n e c t i o n s   to  t he   o u t p u t s  

of  e l e c t r o n i c - o r g a n   o s c i l l a t o r   c i r c u i t r y   [a  o n e - o c t a v e  s e t  

of  o s c i l l a t o r s   20a ,   e a c h   f o l l o w e d   by  a  s e t   of  f r e q u e n c y  

d i v i d e r s   2 0 a ' ] ,   s a i d   c o n n e c t i o n s   f e e d i n g   f i r s t   t h r o u g h   t h e  

g a t i n g   c i r c u i t r y   16,   17  of   my  t r i g g e r i n g   c i r c u i t   15  a n d  

t h e n   t h r o u g h   t h e   LDR  13  in   my  a t t e n u a t i o n   c i r c u i t   11,   1 3 .  

See  F i g u r e   1 2 .  

I t   i s   to   be  u n d e r s t o o d   t h a t   t h e   i n v e n t i o n   i s   n o t  

l i m i t e d   to  t h e   s p e c i f i c   c o n s t r u c t i o n s   shown  and  d e s c r i b e d ,  

as  i t   w i l l   be  a p p a r e n t   to  t h o s e   s k i l l e d   in   t he   a r t   t h a t  

c h a n g e s   may  be  made  w i t h o u t   d e p a r t i n g   f rom  the   p r i n c i p l e s  

of  t he   i n v e n t i o n   as  d e f i n e d   in   t h e   a p p e n d e d   c l a i m s .  



1.  A  p o t e n t i o m e t e r ,   c o m p r i s i n g   a  s u p p o r t   m e m b e r  

h a v i n g   f i r s t   and  s e c o n d   s u p p o r t   r e g i o n s   and  an  i n t e r m e d i a t e  

r e g i o n   l o c a t e d   t h e r e b e t w e e n ,   and  a  r e s i s t i v e   member   s u p p o r t e d  

on  t h e   s u p p o r t   member  a t   s a i d   f i r s t   s u p p o r t   r e g i o n   and  h a v i n g  

a  l o n g i t u d i n a l   d i m e n s i o n   e x t e n d i n g   t r a n s v e r s e l y   of  a  l i n e  

f rom  t h e   f i r s t   s u p p o r t   r e g i o n   to   t h e   s e c o n d   s u p p o r t   r e g i o n ,  

c h a r a c t e r i z e d   in   t h a t   a  r e s i l i e n t   c o n t a c t   member   (34)  i s  

s e c u r e d   to  t h e   s u p p o r t   member   a t   s a i d   s e c o n d   s u p p o r t   r e g i o n  

in   c a n t i l e v e r   f a s h i o n   and  e x t e n d s   o v e r   t h e   i n t e r m e d i a t e  

r e g i o n   and  t e r m i n a t e s   s u p e r j a c e n t   t h e   r e s i s t i v e   member   ( 5 ) ,  

t he   c o n t a c t   member   b e i n g   f l e x i b l e   b o t h   a b o u t   a x e s   w h i c h  

e x t e n d   p a r a l l e l   to   s a i d   l i n e   and  a b o u t   a x e s   w h i c h   e x t e n d  

t r a n s v e r s e l y   of  s a i d   l i n e ,   w h e r e b y   a p p l i c a t i o n   of  p r e s s u r e  
to  t h e   c o n t a c t   member   a t   a  l o c a t i o n   ( 3 4 ' )   o v e r   s a i d   i n t e r -  

m e d i a t e   r e g i o n   c a u s e s  t h e   c o n t a c t   member   to   b e n d   r e s i l i e n t l y  

a b o u t   an  a x i s   p e r p e n d i c u l a r   to  s a i d   l i n e   and  to   e n g a g e   t h e  

r e s i s t i v e   member   (5)  and  m o v e m e n t   of   t h e   p o i n t   of   a p p l i c a t i o n  

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

e n g a g e m e n t   of  t h e   r e s i s t i v e   member   (5)  by  t h e   c o n t a c t   m e m b e r  

(34)  to  move  a l o n g   t he   l o n g i t u d i n a l   d i m e n s i o n   of  t h e   r e s i s -  

t i v e   member   ( 5 ) .  

2.  A  p o t e n t i o m e t e r   as  c l a i m e d   i n   c l a i m   1 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   r e s i s t i v e   member   (5)  c o m p r i s e s   a  

s t r i p   of  e l e c t r i c a l l y - c o n d u c t i v e   m a t e r i a l   of  r e l a t i v e l y  

h i g h   r e s i s t a n c e   and  s a i d   c o n t a c t   member   (34)  i s   made  o f  

e l e c t r i c a l l y - c o n d u c t i v e   m a t e r i a l   of  r e l a t i v e l y   low  r e s i s -  

t a n c e ,   so  t h a t   when  t h e   e n d s   of   t h e   s t r i p   a r e   c o n n e c t e d   t o  

o p p o s i t e   r e s p e c t i v e   p o l e s   of  a  v o l t a g e   s o u r c e   a  v o l t a g e  

may  be  t a p p e d   o f f   f rom  t he   s t r i p   by  way  of  t h e   c o n t a c t  

member   by  a p p l y i n g   p r e s s u r e   to   t h e   i n t e r m e d i a t e   r e g i o n  

t h e r e o f ,   t he   t a p p e d - o f f   v o l t a g e   b e i n g   s e l e c t i v e l y   v a r i a b l e  

by  v a r y i n g   t he   p o s i t i o n   a l o n g   t h e   c o n t a c t   member   a t   w h i c h  

p r e s s u r e   i s   a p p l i e d   t h e r e t o .  

3.  A  p o t e n t i o m e t e r   as  c l a i m e d   i n   c l a i m   1  or   2 ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   c o n t a c t   member   (34)  i s  

e l e c t r i c a l l y - c o n d u c t i v e   and  i s   s e c u r e d   to   t h e   s u p p r o t   m e m b e r  



a t   s a i d   s e c o n d   s u p p o r t   r e g i o n   and  e x t e n d s   o v e r   t he   i n t e r -  

m e d i a t e   r e g i o n   and  t e r m i n a t e s   s u p e r j a c e n t   t h e   r e s i s t i v e  

member  (5)  and  s p a c e d   t h e r e f r o m ,   so  t h a t   when  t he   e n d s   o f  

the   r e s i s t i v e   member   (5)  a r e   c o n n e c t e d   to  o p p o s i t e   r e s p e c t i v e  

p o l e s   of  a  v o l t a g e   s o u r c e   a  v o l t a g e   may  be  t a p p e d   o f f   f r o m  

the   r e s i s t i v e   member   (5)  by  way  of   t h e   c o n t a c t   member   ( 3 4 )  

by  a p p l y i n g   p r e s s u r e   to   t h e   i n t e r m e d i a t e   r e g i o n   ( 3 4 ' )  

t h e r e o f ,   t h e   t a p p e d - o f f   v o l t a g e   b e i n g   s e l e c t i v e l y   v a r i a b l e  

by  v a r y i n g   t h e   p o s i t i o n   a l o n g   t h e   c o n t a c t   member  (34)  a t  

w h i c h   p r e s s u r e   i s   a p p l i e d   t h e r e t o .  

4.  A  p o t e n t i o m e t e r   as  c l a i m e d   in  c l a i m   1  or  2 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   r e s i l i e n t   c o n t a c t   member  ( 3 4 )  

t e r m i n a t e s   a t   a  p o s i t i o n   s p a c e d   f rom  t he   r e s i s t i v e   m e m b e r  

( 5 ) ,   and  a p p l i c a t i o n   of  p r e s s u r e   t o   t h e   c o n t a c t   member   a t  

a  l o c a t i o n   ( 3 4 ' )   o v e r   s a i d   i n t e r m e d i a t e   r e g i o n   c a u s e s   t h e  

c o n t a c t   member   (34)  to   bend   i n t o   e n g a g e m e n t   w i t h   t h e   r e s i s -  

t i v e   member   (5)  a t   a  p o i n t   o v e r   s a i d   f i r s t   s u p p o r t   r e g i o n .  

5.  An  e l e c t r i c a l   c o n t r o l   d e v i c e ,   c h a r a c t e r i z e d   by  a  

p o t e n t i o m e t e r   as  c l a i m e d   in   any  p r e c e d i n g   c l a i m ,   and  h a v i n g  

an  e l o n g a t e   s u p p o r t   member   (3)  w h i c h   has   i t s   l o n g i t u d i n a l  

d i m e n s i o n   e x t e n d i n g   s u b s t a n t i a l l y   p a r a l l e l   to   t h e   l o n g i t u -  

d i n a l   d i m e n s i o n   of  t h e   r e s i s t i v e   member   ( 5 ) ,   and  a l s o   c o m -  

p r i s i n g   a  b a s e  m e m b e r   (1)  and  means   (2)  m o u n t i n g   t h e   s u p p o r t  

member  (3)  on  t he   b a s e   member   (1)  so  as  to  be  m o v a b l e   i n  

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

s a i d   b a s e   member   (1)  upon  a p p l i c a t i o n   of  p r e s s u r e   to   t h e  

i n t e r m e d i a t e   r e g i o n   ( 3 4 ' )   of  t h e   c o n t a c t  m e m b e r   ( 3 4 ) ,   a n d  

the   d e v i c e   f u r t h e r   c o m p r i s i n g   b i a s i n g   means   (4)  to   b i a s   t h e  

s u p p o r t   member   (3)  a g a i n s t   m o v e m e n t   away  f rom  a  n u l l   p o s i t i o n  

in  s a i d   one  d i r e c t i o n ,   and  p o s i t i o n   p i c k - u p   means   ( 1 1 , 1 3 )  

h a v i n g   a  f i r s t   p a r t   (11)  c o n n e c t e d   to   s a i d   s u p p o r t   m e m b e r  

(3)  and  a  s e c o n d   p a r t   (13)  c o n n e c t e d   to  s a i d   b a s e   member   ( 1 ) ,  

s a i d   p a r t s   b e i n g   a r r a n g e d   and  c o n n e c t e d   to  g e n e r a t e   a n  
e l e c t r i c a l   a n a l o g   s i g n a l   d e p e n d e n t   on  t he   p o s i t i o n   of   s a i d  

s u p p o r t   member   (3)  w i t h   r e s p e c t   to  s a i d   b a s e   member   ( 1 ) ,   a n d  

t he   d e v i c e   a l s o   b e i n g   p r o v i d e d   w i t h   means   (15)  f o r   g e n e r a t i n g  

a  p r e d e t e r m i n e d   r e s p o n s e   when  s a i d   s u p p o r t   member  (3)  i s  



moved  f rom  s a i d   n u l l   p o s i t i o n   t h r o u g h   an  i n i t i a t i n g   t h r e s h o l d  

p o s i t i o n   a g a i n s t   s a i d   b i a s i n g   means   (4)  and  f o r   t e r m i n a t i n g  

s a i d   p r e d e t e r m i n e d   r e s p o n s e   when  s a i d   s u p p o r t   member   (3)  i s  

r e t u r n e d   fo rm  b e y o n d   s a i d   i n i t i a t i n g   t h r e s h o l d   p o s i t i o n   t o -  

w a r d s   s a i d   n u l l   p o s i t i o n   t h r o u g h   a  t e r m i n a t i o n   t h r e s h o l d  

p o s i t i o n .  

6.  An  e l e c t r i c a l   c o n t r o l   d e v i c e ,   c h a r a c t e r i z e d   by  a  

p l u r a l i t y   of  p o t e n t i o m e t e r s   as  c l a i m e d   in  c l a i m   1,  2,  3  o r  

4,  e a c h   h a v i n g   an  e l o n g a t e   s u p p o r t   member   ( 3 ' )   w h i c h   h a s  

i t s   l o n g i t u d i n a l   d i m e n s i o n   e x t e n d i n g   s u b s t a n t i a l l y   p a r a l l e l  

to  t he   l o n g i t u d i n a l   d i m e n s i o n s   of   t h e   s u p p o r t   m e m b e r s   ( 3 ' )  

of  t he   o t h e r   p o t e n t i o m e t e r s   and  s u b s t a n t i a l l y   p e r p e n d i c u l a r  

to   t he   l o n g i t u d i n a l   d i m e n s i o n   o f   t h e   r e s i s t i v e   member   (5)  o f  

t he   p o t e n t i o m e t e r ,   and  t h e   d e v i c e   f u r t h e r   c o m p r i s i n g   a  b a s e  

member  (1)  and  means   (2)  m o u n t i n g   e a c h   s u p p o r t   member   ( 3 ' )  

on  t he   b a s e   member   (1)  so  as  to   be  m o v a b l e   in   one   d i r e c t i o n  

t r a n s v e r s e l y   of   t h e   l e n g t h   of   t h e   r e s i s t i v e   member   (5)  w i t h  

r e s p e c t   to   s a i d   b a s e   member   (1)  upon  a p p l i c a t i o n   of   p r e s s u r e  

to   t h e   i n t e r m e d i a t e   r e g i o n   ( 3 4 ' )   of  t h e   c o n t a c t   member   ( 3 4 ) ,  

and  t he   d e v i c e   f u r t h e r   c o m p r i s i n g ,   a s s o c i a t e d   w i t h   e a c h  

p o t e n t i o m e t e r ,   b i a s i n g   means   to   b i a s   t he   s u p p o r t   member   ( 3 ' )  

a g a i n s t   m o v e m e n t   away  form  a  n u l l   p o s i t i o n   in   s a i d   o n e  

d i r e c t i o n ,   p o s i t i o n   p i c k - u p   m e a n s   h a v i n g   a  f i r s t   p a r t   c o n -  

n e c t e d   to   s a i d   s u p p o r t   member   ( 3 ' )   and  a  s e c o n d   p a r t   c o n n e c t e d  

to  s a i d   b a s e   member   ( 1 ) ,   s a i d   p a r t s   b e i n g   a r r a n g e d   and  c o n -  

n e c t e d   to   g e n e r a t e   an  e l e c t r i c a l   a n a l o g   s i g n a l   d e p e n d e n t   o n  

t he   p o s i t i o n   of  s a i d   s u p p o r t   member   ( 3 ' )   w i t h   r e s p e c t   t o  

s a i d   b a s e   member   ( 1 ) ,   and  means   f o r   g e n e r a t i n g   a  p r e d e t e r m i n e d  

r e s p o n s e   when  s a i d   s u p p o r t   member   ( 3 ' )   i s   moved  f rom  s a i d  

n u l l   p o s i t i o n   t h r o u g h   an  i n i t i a t i n g   t h r e s h o l d   p o s i t i o n   a g a i n s t  

s a i d   b i a s i n g   means   and  f o r   t e r m i n a t i n g   s a i d   p r e d e t e r m i n e d  

r e s p o n s e   when  s a i d   s u p p o r t   member   ( 3 ' )   i s   r e t u r n e d   f r o m   b e -  

yond  s a i d   i n i t i a t i n g   t h r e s h o l d   p o s i t i o n   t o w a r d s   s a i d   n u l l  

p o s i t i o n   t h r o u g h   a  t e r m i n a t i o n   t h r e s h o l d   p o s i t i o n .  

7.  A  p o t e n t i o m e t e r ,   c o m p r i s i n g   a  s u p p o r t   m e m b e r  

h a v i n g   f i r s t   and  s e c o n d   s u p p o r t   r e g i o n s   and  an  i n t e r m e d i a t e  

r e g i o n   l o c a t e d   t h e r e b e t w e e n ,   and  r e s i s t a n c e   means   s u p p o r t e d  



on  t h e   s u p p o r t   member   a t   s a i d   f i r s t   s u p p o r t   r e g i o n   a n d  

c o m p r i s i n g   a  r e s i s t i v e   member   and  a  s e n s i n g   e l e c t r o d e   w h i c h  

a r e   s p a c e d   a p a r t   f r om  e a c h   o t h e r   b u t ,   on  a p p l i c a t i o n   o f  

p r e s s u r e ,   come  i n t o   c o n t a c t   w i t h   e a c h   o t h e r ,   and  h a v i n g   a  

l o n g i t u d i n a l   d i m e n s i o n   e x t e n d i n g   t r a n s v e r s e l y   of   a  l i n e   f r o m  

t h e   f i r s t   s u p p o r t   r e g i o n   to   t he   s e c o n d   s u p p o r t   r e g i o n ,  

c h a r a c t e r i z e d   in   t h a t   a  r e s i l i e n t   c o n t a c t   member   (34)  i s  

s e c u r e d   to   t h e   s u p p o r t   member   (3)  a t   s a i d   s e c o n d   s u p p o r t  

r e g i o n   and  e x t e n d s   o v e r   t h e   i n t e r m e d i a t e   r e g i o n   and  t e r -  

m i n a t e s   s u p e r j a c e n t   t h e   r e s i s t a n c e   means   ( 5 ) ,   t h e   c o n t a c t  

member   (34)  b e i n g   f l e x i b l e   b o t h   a b o u t   a x e s   w h i c h   e x t e n d  

p a r a l l e l   to  s a i d   l i n e   and  a b o u t   a x e s   w h i c h   e x t e n d   t r a n s v e r s e -  

ly   of  s a i d   l i n e ,   w h e r e   a p p l i c a t i o n   of  p r e s s u r e   to   t h e   c o n t a c t  

member   (34)  a t   a  l o c a t i o n   ( 3 4 ' )   o v e r   s a i d   i n t e r m e d i a t e   r e g i o n  

c a u s e s   t he   c o n t a c t   member   (34)  to  bend  r e s i l i e n t l y   a b o u t   a n  

a x i s   p e r p e n d i c u l a r   to  s a i d   l i n e   to  e n g a g e   t h e   r e s i s t a n c e  

means   ( 5 ) ,   and  m o v e m e n t   to   t h e   p o i n t   of  a p p l i c a t i o n   o f  

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

e n g a g e m e n t   of  t h e   r e s i s t a n c e   means   (5)  by  t h e   c o n t a c t   m e m b e r  

(34)  to   move  a l o n g   t he   l o n g i t u d i n a l   d i m e n s i o n   of  t h e   r e s i s t -  

ance means  (5),  so  t h a t  w h e n   t h e   e n d s   of  s a i d   r e s i s t i v e   m e m b e r  

(8)  a r e   c o n n e c t e d   to   o p p o s i t e   r e s p e c t i v e   p o l e s   of   a  v o l t a g e  

s o u r c e   a  v o l t a g e   may  be  t a p p e d   o f f   f rom  t h e   r e s i s t i v e   m e m b e r  

(8)  by  way  of  s a i d   s e n s i n g   e l e c t r o d e   (6)  by  a p p l y i n g  

p r e s s u r e   to   t he   i n t e r m e d i a t e   r e g i o n   (34')  of   t h e   c o n t a c t  

member   ( 3 4 ) ,   t h e   t a p p e d - o f f   v o l t a g e   b e i n g   s e l e c t i v e l y  

v a r i a b l e   by  v a r y i n g   t h e   p o s i t i o n   a l o n g   t h e   c o n t a c t   m e m b e r  

(34)  a t   w h i c h   p r e s s u r e   i s   a p p l i e d   t h e r e t o .  

8.  A  p o t e n t i o m e t e r   as  c l a i m e d   in  c l a i m   7 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   r e s i l i e n t   c o n t a c t   member   ( 3 4 )  

t e r m i n a t e s   a t   a  p o s i t i o n   s p a c e d   f rom  t h e   r e s i s t a n c e   m e a n s  

(5)  and  a p p l i c a t i o n   of  p r e s s u r e   to   t he   c o n t a c t   member   a t   a  
l o c a t i o n   ( 3 4 ' )   o v e r   s a i d   i n t e r m e d i a t e   r e g i o n   c a u s e s   t h e  

c o n t a c t   member   (34)  to   bend   i n t o   e n g a g e m e n t   w i t h   t h e  

r e s i s t a n c e   means   (5)  a t   a  p o i n t   o v e r   s a i d   f i r s t   s u p p o r t  

r e g i o n .  

9.  A  p o t e n t i o m e t e r   as  c l a i m e d   in   c l a i m   7  or  8 ,  



c h a r a c t e r i z e d   in   t h a t   s a i d   r e s i s t i v e   member   (8)  c o m p r i s e s   a  

s t r i p   of  e l e c t r i c a l l y - c o n d u c t i v e   m a t e r i a l   of  r e l a t i v e l y  

h i g h   r e s i s t a n c e   and  s a i d   s e n s i n g   e l e c t r o d e   (6)  c o m p r i s e s   a  

s t r i p   of  e l e c t r i c a l l y - c o n d u c t i v e   m a t e r i a l   of  r e l a t i v e l y   l o w  

r e s i s t a n c e ,   one  of  s a i d   s t r i p s   ( 8 , 6 )   b e i n g   s u p e r j a c e n t   t o  

b u t   s p a c e d   f rom  t h e   o t h e r   of  s a i d   s t r i p s   ( 6 , 8 )   and  b e i n g  

f l e x i b l e   so  t h a t   i t   can   be  p r e s s e d   i n t o   e l e c t r i c a l   c o n t a c t  

w i t h   s a i d   o t h e r   s t r i p   ( 6 , 8 )   by  p r e s s u r e   on  t h e   r e s i s t a n c e  

m e a n s   (5)  by  s a i d   c o n t a c t   member   ( 3 4 ) .  

10 .   An  e l e c t r i c a l   c o n t r o l   d e v i c e ,   c h a r a c t e r i z e d   b y  

a  p o t e n t i o m e t e r   as  c l a i m e d   in   c l a i m   7,  8  or   9,  and  h a v i n g  

an  e l o n g a t e   s u p p o r t   member   (3)  w h i c h   h a s   i t s   l o n g i t u d i n a l  

d i m e n s i o n   e x t e n d i n g   s u b s t a n t i a l l y   p a r a l l e l   to   the  l o n g i t u d i -  

n a l   d i m e n s i o n   of  t h e   r e s i s t a n c e   means   ( 5 ) ,   and  a l s o   c o m p r i s -  

i n g   a  b a s e   member  (1)  and  m e a n s   (2)  m o u n t i n g   t h e   s u p p o r t  

member   (3)  on  t h e   b a s e   member   (1)  so  as  to   be  m o v a b l e   in   o n e  

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

base member  (1)  upon   a p p l i c a t i o n   of   p r e s s u r e   to   t h e   i n t e r m e d i -  

a t e   r e g i o n   ( 3 4 ' )   of  t h e   c o n t a c t   member   ( 3 4 ) ,   and  t h e   d e v i c e  

f u r t h e r   c o m p r i s i n g   b i a s i n g   m e a n s   (4)  to   b i a s   t h e   s u p p o r t  
member   (3)  a g a i n s t   m o v e m e n t   away  f rom  a  n u l l   p o s i t i o n   i n  

s a i d   one  d i r e c t i o n ,   and  p o s i t i o n   p i c k - u p   m e a n s   ( 1 1 , 1 3 )  

h a v i n g   a  f i r s t   p a r t   (11)  c o n n e c t e d   to   s a i d   s u p p o r t   m e m b e r  

(3)  and  a  s e c o n d   p a r t   (13)  c o n n e c t e d   to   s a i d   b a s e   m e m b e r  

( 1 ) ,   s a i d   p a r t s   b e i n g   a r r a n g e d   and  c o n n e c t e d   to   g e n e r a t e   a n  

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

s u p p o r t   member  (3)  w i t h   r e s p e c t   to   s a i d   b a s e   member   ( 1 ) ,   a n d  

t h e   d e v i c e   a l s o   b e i n g  p r o v i d e d   w i t h   m e a n s   (15)  f o r   g e n e r a t -  

i n g   a  p r e d e t e r m i n e d   r e s p o n s e   when  s a i d   s u p p o r t   member   (3 )  

i s   moved  f rom  s a i d   n u l l   p o s i t i o n   t h r o u g h   an  i n i t i a t i n g  

t h r e s h o l d   p o s i t i o n   a g a i n s t   s a i d   b i a s i n g   m e a n s   (4)  and  f o r  

t e r m i n a t i n g   s a i d   p r e d e t e r m i n e d   r e s p o n s e   when  s a i d   s u p p o r t  

member   (3)  i s   r e t u r n e d   f rom  b e y o n d   s a i d   i n i t i a t i n g   t h r e s h o l d  

p o s i t i o n   t o w a r d s   s a i d   n u l l   p o s i t i o n   t h r o u g h   a  t e r m i n a t i o n  

t h r e s h o l d   p o s i t i o n .  

11 .   An  e l e c t r i c a l   c o n t r o l   d e v i c e ,   c h a r a c t e r i z e d   b y  

a  p l u r a l i t y   of  p o t e n t i o m e t e r s   as  c l a i m e d   i n   c l a i m   7,  8  or   9 ,  



e a c h   h a v i n g   an  e l o n g a t e   s u p p o r t   member   ( 3 ' )   w h i c h   has   i t s  

l o n g i t u d i n a l   d i m e n s i o n   e x t e n d i n g   s u b s t a n t i a l l y   p a r a l l e l   t o  

t h e   l o n g i t u d i n a l   d i m e n s i o n s   of  t h e   s u p p o r t   member s   ( 3 ' )   o f  

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

t he   l o n g i t u d i n a l   d i m e n s i o n   of  t h e   r e s i s t a n c e   means   (5)  o f  

t h e   p o t e n t i o m e t e r ,   and  t h e   d e v i c e   f u r t h e r   c o m p r i s i n g   a  b a s e  

member   (1)  and  means   (2)  m o u n t i n g   e a c h   s u p p o r t  m e m b e r   ( 3 ' )  

on  t h e   b a s e   member   (1)  so  as  to  be  m o v a b l e   in   one  d i r e c t i o n  

t r a n s v e r s e l y   of   t h e   l e n g t h   of  t h e   r e s i s t a n c e   means   (5)  w i t h  

r e s p e c t   to  s a i d   b a s e   member   (1).  upon   a p p l i c a t i o n   of  p r e s s u r e  
to  t he   i n t e r m e d i a t e   r e g i o n   ( 3 4 ' )   of  t h e   c o n t a c t   member   ( 3 4 ) ,  

and  t h e   d e v i c e   f u r t h e r   c o m p r i s i n g ,   a s s o c i a t e d   w i t h   e a c h  

p o t e n t i o m e t e r ,   b i a s i n g   means   to   b i a s   t h e   s u p p o r t   m e m b e r  

( 3 ' )   a g a i n s t   m o v e m e n t   away  f rom  a  n u l l   p o s i t i o n   in   s a i d   o n e  

d i r e c t i o n ,   p o s i t i o n   p i c k - u p   means   h a v i n g   a  f i r s t   p a r t  

c o n n e c t e d   to   s a i d   s u p p o r t   member   ( 3 ' )   and  a  s e c o n d   p a r t  

c o n n e c t e d   to   s a i d   b a s e   member   ( 1 ) ,   s a i d   p a r t s   b e i n g   a r r a n g e d  

and  c o n n e c t e d   to   g e n e r a t e   an  e l e c t r i c a l   a n a l o g   s i g n a l   d e -  

p e n d e n t   on  t h e   p o s i t i o n   of  s a i d   s u p p o r t   member   ( 3 ' )   w i t h  

r e s p e c t   to  s a i d   b a s e   member   ( 1 ) ,   and  means   f o r   g e n e r a t i n g  

a  p r e d e t e r m i n e d   r e s p o n s e   when  s a i d   s u p p o r t   member  ( 3 ' )   i s  

moved  f rom  s a i d   n u l l   p o s i t i o n   t h r o u g h   an  i n i t i a t i n g   t h r e s h o l d  

p o s i t i o n   a g a i n s t   s a i d   b i a s i n g   means   and  f o r   t e r m i n a t i n g   s a i d  

p r e d e t e r m i n e d   r e s p o n s e   when  s a i d   s u p p o r t   member   ( 3 ' )   i s   r e -  

t u r n e d   f rom  b e y o n d   s a i d   i n i t i a t i n g   t h r e s h o l d   p o s i t i o n   t o w a r d s  

s a i d   n u l l   p o s i t i o n   t h r o u g h   a  t e r m i n a t i o n   t h r e s h o l d   p o s i t i o n .  

12.  A  p o t e n t i o m e t e r   as  c l a i m e d   in   c l a i m   1,  2,  3  or  4 '  

or  c l a i m   7,  8  or   9,  c h a r a c t e r i z e d   in   t h a t   t h e   c o n t a c t   m e m b e r  

(34)  and  t he   r e s i s t i v e   member   or  r e s i s t a n c e   means   ( 5 ) ,   a s  

t h e   c a s e   may  b e ,   a r e   c o v e r e d   by  a  f l e x i b l e   p r o t e c t i v e   c o v e r -  

ing   (37)  w h i c h   i s   s e c u r e d   to   t h e   s u p p o r t   member   ( 3 ) .  

13.  A  p o t e n t i o m e t e r   as  c l a i m e d   i n   c l a i m   1 2 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   p r o t e c t i v e   c o v e r i n g   (37)  i s   p r o v i d e d  

on  i t s   e x p o s e d   s u r f a c e   w i t h   a  p a t t e r n   of  keys   of  a  k e y b o a r d  

i n s t r u m e n t .  

14.  A  p o t e n t i o m e t e r   as  c l a i m e d   in   c l a i m   1 3 ,  
c h a r a c t e r i z e d   in   t h a t   t h e   p a t t e r n   i s   made  up  of  b l a c k   a n d  



w h i t e   a r e a s .  

15.   A  p o t e n t i o m e t e r   as  c l a i m e d   i n   c l a i m   1 3 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   p a t t e r n   i s   made  up  of  s m o o t h   a n d  

r o u g h   a r e a s .  

16 .   A  p o t e n t i o m e t e r   as  c l a i m e d   in   c l a i m   1,  2,  3,  4 ,  

7,  8  or  9,  c h a r a c t e r i z e d   in   t h a t   s a i d   c o n t a c t   member  ( 3 4 )  

i s   c o n s t r u c t e d   as  a  comb  h a v i n g   a  p l u r a l i t y   of   t e e t h   ( 3 6 )  

e x t e n d i n g   t r a n s v e r s e l y   of   a  common  s u p p o r t   p a r t   of  t h e   c o m b ,  

t h e   comb  b e i n g   s e c u r e d   a t   i t s   common  s u p p o r t   p a r t   to   s a i d  

s e c o n d   s u p p o r t   r e g i o n   and  t h e   t e e t h   (36)  of   t h e   comb  e x t e n d -  

i n g   o v e r   s a i d   i n t e r m e d i a t e   r e g i o n   and  t e r m i n a t i n g   s u p e r j a c e n t  

t h e   r e s i s t i v e   member   or  r e s i s t a n c e   m e a n s   ( 5 ) ,   as  t h e   c a s e  

may  b e .  

17.   A  p o t e n t i o m e t e r   as  c l a i m e d   i n   c l a i m   1 6 ,  

c h a r a c t e r i z e d   i n   t h a t   e a c h   t o o t h   (36)  of   t h e   comb  i s   b e n t  

d o w n w a r d l y ,   t o w a r d s   s a i d   r e s i s t i v e   member   or  r e s i s t a n c e  

m e a n s   ( 5 ) ,   a t   a  p o i n t   a d j a c e n t   i t s   end  f u r t h e r   f rom  t h e  

common  s u p p o r t   p a r t ,   and  s a i d   end  i s   s w e p t   u p w a r d l y .  
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