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@  Key  switch  actuation  by  torsion  spring. 

This  invention  relates  to  a  novel  actuation  mechanism 
(10)  useful,  for  example,  in  key  switch  operation  wherein  a 
key  stem  shaped  to  mate  with  apertures  in  a  keyboard  (54) 
arrangement  or  as  individual  switches  contains  oppositely 
disposed,  inwardly  deformable,  flanged  members  for  capti- 
vating  the  key  stem  within  the  key  apertures  and  further 
includes  a  torsion  spring  (32)  carried  by  the  key  stem  and 
adjustably  mounted  for  rotative  movement  about  a  pivot  (64) 
on  the  key  stem.  The  ends  of  the  torsion  spring  are  movably 
captivated  by  the  supporting  aperture,  e.g.  keyboard,  which 
in  operation  provides  an  excellent  resistive  tactile  feel,  and 
ease  of  operation  on  the  key  release  stroke. 



1.  F i e l d   of  t h e   I n v e n t i o n  

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

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

and  to  key  s w i t c h e s   w h i c h   a r e   u t i l i z e d   w i t h   r e c o n f i g u r a b l e  

k e y b o a r d s .   W i t h   s t i l l   more  s p e c i f i c i t y   t h e   i n v e n t i o n  

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

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

u t i l i z i n g   a  t o r s i o n   s p r i n g .  

2.  D e s c r i p t i o n   of   t h e   P r i o r   A r t  

P r i o r   a r t   k e y b o a r d   key   s w i t c h e s   g e n e r a l l y  

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

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

s u p p o r t   member   w h i l e   t h e   o p p o s i t e   end  i s   s e c u r e d   to  a  

m o v a b l e   p o r t i o n   of   t h e   key  s w i t c h .   The  c o n s t r u c t i o n  

r e q u i r e s   an  u p p e r   and  a  l o w e r   a t t a c h m e n t   as  w e l l   as  s o m e  

means   to  r e t a i n   t h e   key  s t e m   f rom  f a l l i n g   ou t   of  t h e  

b o t t o m   of   t h e   b a s e   s t r u c t u r e   a s s e m b l y .   U s u a l l y   t h i s  

s t r u c t u r e   is   t h e   b o t t o m   or  b a s e b o a r d   of   t h e   k e y b o a r d .  

R e p l a c e m e n t ,   r e a r r a n g e m e n t   or  s e r v i c e   of   t h i s   t y p e   o f  

key   and  k e y b o a r d   a r r a n g e m e n t   r e q u i r e s   s p e c i a l   t o o l s   a n d  

is  t i m e   c o n s u m i n g   and  i n e f f i c i e n t .   A l s o ,   t he   key  s w i t c h e s  

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

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

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

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

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

w e a r   c h a r a c t e r i s t i c s   w h i c h   a re   h i g h l y   u n d e s i r a b l e .  

M a g n e t i c   t y p e   key  s w i t c h e s   t e n d   to  have   l a r g e  

v a r i a t i o n s   in  f o r c e   and  e f f e c t   b e t w e e n   k e y s   f o r   t h e  



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

is  h i g h l y   u n d e s i r a b l e   due  to  t h e   o p e r a t o r ' s   i n a b i l i t y   t o  

d e t e c t  w h e n   in  f a c t   t h e   k e y  s w i t c h   has   b e e n   c l o s e d .  

S u m m a r y   o f  t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  new,   n o v e l  

and  h e r e t o f o r e   u n k n o w n   d e m o u n t a b l y ,   r e p l a c e a b l e   k e y  

s w i t c h   and  a s s o c i a t e d   m e c h a n i s m   f o r   use   w i t h   a  k e y b o a r d  

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

k e y s   t h e r e i n .   The  key   s w i t c h   a c t u a t i o n   m e c h a n i s m   of   T h e  

p r e s e n t   i n v e n t i o n   c o m p r i s e s   a  key   s t e m   m o u n t e d   f o r  

r e c i p r o c a b l e   m o v e m e n t   r e l a t i v e   to  a  f i x e d   m o u n t i n g  

member   s u c h   as  a  k e y b o a r d   and  a  t o r s i o n   s p r i n g   p i v o t a l l y  

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

r e t a i n i n g   t h e   key   s t e m   w i t h i n   i t s   o p e r a b l y   a s s o c i a t e d  

key  a p e r t u r e s   w i t h i n   t h e   m o u n t i n g   m e m b e r .   O p p o s i n g  

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

t h e   key   s w i t c h   a p e r t u r e s .   By  a d j u s t i n g   t h e   l o c a t i o n   o f  

t h e   t o r s i o n   s p r i n g   p i v o t   on  t h e   key  s t e m   and   t h e   t e n s i o n  

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

r e q u i r e d   to  d e p r e s s   t h e   key   and  c l o s e   t h e   s w i t c h .   T h i s  

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

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

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

o f   t h e   a p p a r a t u s .  

I t   i s   an  i m p o r t a n t   o b j e c t   t h e r e f o r e   of  t h e  

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

a c t u a t i o n   m e c h a n i s m   h a v i n g   an  e x t r e m e l y   low  p r o f i l e   a n d  

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

A n o t h e r   i m p o r t a n t   o b j e c t   of   t h e   p r e s e n t  

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



w h e r e i n   t h e   t a c t i l e   f e e l   i s   r e p e a t a b l e   f rom  key  to  k e y  

and  r e m a i n s   c o n s t a n t   and  u n i f o r m   o v e r   t h e   w e a r   l i f e  

of  t h e   d e v i c e .  

A  s t i l l   f u r t h e r   o b j e c t   of   t h e   i n v e n t i o n   i s  

t h e   p r o v i s i o n   of  a  key  s w i t c h   a c t u a t o r   means   w h e r e i n  

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

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

d i f f e r i n g   f o r c e   c h a r a c t e r i s t i c s   w i t h   t h e   same  a c t u a t o r  

m e a n s ,   i . e .   t h e   t o r s i o n   s p r i n g .  

An  a d d i t i o n a l   o b j e c t   and  a d v a n t a g e   of  t h e  

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

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

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

of   t h e   key   s w i t c h   a s s e m b l y ,   w h i c h   i s   n o t   t h e   c a s e  

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

one  w i t h   t h e   o t h e r .  

A n o t h e r   i m p o r t a n t   o b j e c t   and  f e a t u r e   of   t h e  

p r e s e n t   i n v e n t i o n   is  t h a t   t h e   t o r s i o n   s p r i n g   t e n d s   t o  

p r o v i d e   s e l f - c e n t e r i n g   of   t h e   key   s t e m   w i t h i n   t h e   k e y  

a p e r t u r e   due  to  t h e   a r r a n g e m e n t   of   t h e   s p r i n g   e n d s  

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

s t r u c t u r e ,   p a r t i c u l a r l y   on  t h e   r e t u r n   s t r o k e   w h e r e  

e x t e r n a l   f o r c e s   a re   r e m o v e d .  

O t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s   o f  

t h e   p r e s e n t   i n v e n t i o n   w i l l   be  r e a d i l y   a p p a r e n t   in  t h e  

f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   when  c o n s i d e r e d   in  l i g h t  

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

o f - e x a m p l e ,   and  n o t   l i m i t a t i o n ,   t h e   p r i n c i p l e s   of  t h e  

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

p r i n c i p l e s .  



B r i e f   D e s c r i p t i o n   of   t h e   D r a w i n g s  

F i g s .   1,  4  and  5  a r e   f r o n t   e l e v a t i o n a l  

s e c t i o n a l   v i e w s   of   t h e   s w i t c h   a c t u a t i o n   m e c h a n i s m   o f  

the   p r e s e n t   i n v e n t i o n   as  i n c o r p o r a t e d   in   a  p h o t o   o p t i c a l  

k e y b o a r d   a s s e m b l y ,  

F i g .   2  i s   an  i l l u s t r a t i v e   r e p r e s e n t a t i o n   o f  

one  fo rm  of   t o r s i o n   s p r i n g   as  u s e d   w i t h   t h e   p r e s e n t  

i n v e n t i o n ,  

F i g .   2a  i s   a  s e c o n d   f o r m   of   t h e   s p r i n g   f o r  

use   w i t h   t h e   p r e s e n t   i n v e n t i o n ,  

F i g .   3  i s   a  s e c t i o n a l   s i d e   e l e v a t i o n a l   v i e w  

of  a  p o r t i o n   o f   t h e   s t r u c t u r e   of  F i g s .   1,  4  and  5 

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

c o n d i t i o n   v s .   t h e   f r e e   s t a t e   of   F i g .   2,  a s s e m b l e d   t o  

t h e   a c t u a t i n g   m e c h a n i s m ,  

F i g .   6  is   a  f o r c e   d i a g r a m   of   t h e   key  a c t u a t i o n  

f o r c e   v e r s u s   t h e   key   t r a v e l   f o r   t h e   a c t u a t i o n   m e c h a n i s m  

of  t h e   p r e s e n t   i n v e n t i o n ,  

F i g .   7  i s   a  g r a p h   c o m p a r i n g   t h e   v a r i o u s   f o r c e  

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

a c t u a t i n g   m e c h a n i s m s   w i t h   t h e   a c t u a t i o n   m e c h a n i s m   of   t h e  

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

g r a p h ,  

F i g .   8  i s   an  i s o m e t r i c   v i e w   of  one  fo rm  of   t h e  

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

key  s w i t c h   d e v i c e ,  

F i g .   8a  i s   a  s i d e   e l e v a t i o n a l   v i ew   to  s c a l e   o f  

one  fo rm  of   t h e   a c t u a t i o n   m e c h a n i s m   u t i l i z e d   w i t h   a  k e y  

s w i t c h ,  

F i g .   9  i s   an  i s o m e t r i c   v i e w   s i m i l a r   to  t h e   v i e w  



of  F i g .   8,  b u t   d i f f e r i n g   t h e r e f r o m   in  t h a t   t he   s t r u c t u r a l  

s u p p o r t   f o r m i n g   t h e   key  s t e m   has   b e e n   a l t e r e d   in   p h y s i c a l  

c o n f i g u r a t i o n ,  

F i g .   9a  is   a  t op   p l a n   v i e w   of  a  p o r t i o n   of   a  

k e y b o a r d   i l l u s t r a t i n g   t h e   p o l a r i z i n g   means   to  p r e v e n t  

m i s a l i g n m e n t   of   t h e   key  s t e m   upon   i n s e r t i o n   i n t o   t h e  

k e y b o a r d ,   a n d  

F i g s .   10  and  l l a - f   i n c l u s i v e   a r e   s c h e m a t i c  

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

e m b o d y i n g   t h e   p r e s e n t   i n v e n t i o n   d e p i c t i n g   two  d i f f e r e n t  

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

t h e r e w i t h .  



B r i e f   D e s c r i p t i o n   of   t h e   P r e f e r r e d   E m b o d i m e n t  

W i t h   r e f e r e n c e   to  t h e   d r a w i n g s ,   i t   is   s e e n ,  

t h a t   t h e   p r e s e n t   i n v e n t i o n   is  i l l u s t r a t e d   in   t h e  

e n v i r o n m e n t   of   a  k e y b o a r d   w h e r e i n   a  p l u r a l i t y   o f  

v e r t i c a l l y ,   r e c i p r o c a b l y   m o v a b l e   k e y s   a re   a r r a n g e d   i n  

a  m a t r i x   of   rows   and  c o l u m n s   ( o n l y   a  p o r t i o n   of   a  

s i n g l e   row  b e i n g   i l l u s t r a t e d   in   t h e   d r a w i n g )   h o w e v e r ,  

i t   i s   n o t e d   t h a t   t h e   a c t u a t i o n   m e c h a n i s m   as  h e r e i n  

d e s c r i b e d   in   and  of  i t s e l f   i s   u s e f u l   i n   a  v a r i e t y   o f  

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

f r o m   k e y b o a r d s   p e r   s e .  

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

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

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

two  o p p o s i t e l y   d i s p o s e d   m e m b e r s   one   of   w h i c h   is   f i x e d  

w h i l e   t h e   o t h e r   i s   m o v a b l e   r e l a t i v e   t h e r e t o .   T h e  

c o m p r e s s i v e   f o r c e s   ( a c t u a t i o n   f o r c e )   a r e   v a r i e d   b y  

m a n u f a c t u r e   to   a c c o m m o d a t e   a  p r e s e t   c o m p r e s s i o n  

p a r a m e t e r   or  " t o u c h " .   N o r m a l l y ,   t h e   c o m p r e s s i o n   f o r c e  

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

t r a v e l   o f   t h e   a c t u a t i n g   member   e . g . ,   p u s h   b u t t o n ,   k e y ,  

e t c .   A t t e m p t s   to  c r e a t e   so  c a l l e d   " t a c t i l e   f e e l "   h a v e  

b e e n   r e l a t i v e l y   u n s u c c e s s f u l   s i n c e   i n   a  s t a n d a r d   k e y  

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

f e e l   a l o n e   w h e n   t h e   key   s w i t c h   c o n t a c t s   h a v e   b e e n   c l o s e d .  

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

i n v e n t i o n   on  t h e   o t h e r   h a n d   i n t r o d u c e s   and  u t i l i z e s   a  

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

key  s w i t c h   a c t u a t o r   e x t e n d s   i t s   t r a v e l   t h e   a c t u a t i o n  

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



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

( o p p o s i n g )   f o r c e   w h i c h   a t   f i r s t   i n c r e a s e s   and  t h e n  

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

" t a c t i l e   f e e l " .   T a c t i l e   f e e l   in  t h i s   a r r a n g e m e n t   i s  

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

f o r c e   of   p r e s s u r e   w h i c h   c r e a t e s   or  i n d u c e s   a  s e n s o r y  

f e e l i n g   of   f a l l i n g   away  f rom  t h e   o r i g i n a l   p r e s s u r e   f e l t  

by  the   o p e r a t o r .   I t   is  a l s o   n o t e d   in  t h i s   r e g a r d   t h a t  

t he   t o r s i o n   s p r i n g   may  i t s e l f   be  wound   or  c o i l e d   t o  

p r o v i d e   v a r y i n g   s p r i n g   f o r c e s .   C o n v e r s e l y ,   t h e   m o u n t i n g  

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

ends   e f f e c t i v e   to  v a r y   t he   r e q u i r e d   e x t e r n a l   a c t u a t i o n  

f o r c e .  

As  s e e n   m o s t   c l e a r l y   in  t h e   i s o m e t r i c   v i ew   o f  

F i g .   8  of   t h e   d r a w i n g s ,   t h e   a c t u a t i o n   m e c h a n i s m   10  o f  

the   p r e s e n t   i n v e n t i o n ,   c o m p r i s e s   a  s u p p o r t   member   12  

w h i c h   may  be  s u b s t a n t i a l l y   r e c t a n g u l a r   in   e x t e r n a l  

c o n f i g u r a t i o n   h a v i n g   a  t op   f l a t   p l a t e   member   14  w i t h  

o v e r h a n g i n g   e d g e s   15  w h i c h   s e r v e   as  a  b u i l t - i n   s t o p  

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

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

w i t h   a  v e r t i c a l l y   d i s p o s e d   f r e e   s t a n d i n g   p r o j e c t i o n   1 6  

and  a  s o l i d   b o t t o m   p o r t i o n   18.  The  o p p o s i t e   l e f t   a n d  

r i g h t   v e r t i c a l   s i d e   w a l l   p o r t i o n s   20  and  22  of   member   1 2  

a re   s m o o t h   f i n i s h e d   as  shown  w i t h   t h e   r i g h t w a r d   r e a r  

v e r t i c a l   e d g e   p o r t i o n   24  c h a m f e r e d   as  s e e n   in   t h e  :  

d r a w i n g s   f o r   p u r p o s e s   to  be  e x p l a i n e d   s h o r t l y .  

Member   10  as  i l l u s t r a t e d   in   F i g .   8  is  p r o v i d e d  

w i t h   an  e n l a r g e d   c e n t r a l  c u t o u t   p o r t i o n   26.  I n t e g r a l  

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



28  i n t o   t h e   c u t o u t   p o r t i o n   26,   is   a  p o s t ,   s t u d   or  p i v o t  

member  30 .   Member   30  a c t s   as  a  r o t a t i v e   m o u n t i n g   s u p p o r t  

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

3 2 , a s   s e e n   in   F i g s .   2  and  3.  In  one  s t r u c t u r a l  

c o n f i g u r a t i o n   t h e   c o i l s   o f   s p r i n g   32  a r e   w o u n d   in   a  

c o u n t e r c l o c k w i s e   d i r e c t i o n   as  shown  in  F i g .   2a .   T h e  

i n i t i a l   c o i l i n g   d i r e c t i o n   of   s p r i n g   32  p e r m i t s   t h e   s p r i n g  

to  be  u s e d   i n   a  w i n d i n g   or   an  u n w i n d i n g   d i r e c t i o n   as  s e e n  

in  F i g s .   8  and   9  f o r   p u r p o s e s   to  be  e x p l a i n e d   l a t e r   o n  

h e r e i n .  

P i v o t   30  i s   d i s p o s e d   i n t e r m e d i a t e   t h e   e n d s  

of  s u p p o r t   12  and   i t s   l o c a t i o n ,   as  w i l l   be  d e s c r i b e d ,  

is  u s e d   to   a l t e r   t h e   o p e r a t i o n   of   t h e   key  and   t h e  

t a c t i l e   f e e l   p r o v i d e d   t h e r e b y .   S p r i n g   member   32  i s  

s e a t e d   on  m e m b e r   30  so  as  to   be  f r e e l y   r o t a t i v e  

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

34  and  36  r e s p e c t i v e l y   o f   t o r s i o n   s p r i n g   32  a r e   a d a p t e d  

to  e x t e n d   o u t w a r d l y   away  f r o m   t h e   c e n t e r   t h e r e o f   a n d  

i n i t i a l l y   to   be  s e a t e d   u p o n   t h e   i n t e r n a l   o p p o s i t e l y  

d i s p o s e d   l e f t   and  r i g h t   e d g e s   38  and  40  o f   s u p p o r t  

member  12  as  s e e n   m o s t   c l e a r l y   in   F i g .   3  of   t h e  

d r a w i n g s .   As  n o t e d ,   t h e   s p r i n g   in  i t s   r e s t   c o n d i t i o n ,  

i . e . ,   b e f o r e   m o u n t i n g   on  p i v o t   30,  i s   p r o v i d e d   w i t h   a n  

end  s e p a r a t i o n   of   a p p r o x i m a t e l y   90°  so  t h a t   t h e   s p r i n g  

may  in   t u r n   be  d e f l e c t e d   t h r o u g h   an  a r c   of   l e s s   t h a n  

3 6 0 ° .  

As  s e e n   i n   t h e   l o w e r   p o r t i o n   of  F i g .   8 ,  a n d  

more  c l e a r l y   i n   F i g s .   1,  4  and   5,  t h e   s u p p o r t   12  i s  

p r o v i d e d   w i t h   a  v e r t i c a l l y   e x t e n d i n g   cu t   42  e x t e n d i n g  

f rom  t h e   b o t t o m   p o r t i o n   18  to   t h e   l o w e r   p o r t i o n   o f   t h e  



c e n t r a l   c u t o u t   26  and  r i g h t w a r d l y   i n t o   t he   body   of   t h e  

member  12  s u b s t a n t i a l l y   to  t h e   m i d p o i n t   t h e r e o f  

b i f u r c a t i n g   t h e   l o w e r   p o r t i o n   of   member   12  i n t o   t w o  

i d e n t i c a l   h a l v e s   12a  and  12b  and  e n a b l i n g   t h e s e   t w o  

h a l v e s   to  be  f l e x e d   v e r y   s l i g h t l y   t o w a r d   one  a n o t h e r   f o r  

p u r p o s e s   to  be  e x p l a i n e d   s h o r t l y .   I n d i v i d u a l   h o r i z o n t a l  

c h a n n e l s   44  s l i g h t l y   o b l a t e   i n  c o n f i g u r a t i o n   as  s e e n   i n  

F i g .   8  e x t e n d   a c r o s s   t h e   f r o n t   f a c e   of   member   1 2 .  

E x t e n d i n g   c o m p l e t e l y   t h r o u g h   t h e   b o d y   of  member   12  f r o m  

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

o p e n i n g s   46  f o r m i n g   c h a n n e l s   e x t e n d i n g   t h r o u g h   t he   m e m b e r .  

The  l o w e r   edge   of   e a c h   member   12a  and  12b  i s  

p r o v i d e d   w i t h   a  c h a m f e r e d   e d g e   48  a n g l e d   d o w n w a r d l y   f r o m  

a  l e d g e   or  l i p   50  w h i c h   e x t e n d s   f r o m   f r o n t   to  b a c k   o f  

members   12a  and   12b  on  t h e   two  o p p o s i t e   s i d e s   t h e r e o f .  

As  s e e n   in   t h e   v a r i o u s   v i e w s   of   F i g s .   1,  4  and  5,  t h e  

l e d g e   or  l i p   50  p r o v i d e s   r e t a i n i n g   means   f o r   t h e   m e m b e r  

12  when  t h e   member   12  i s   f u l l y   i n s e r t e d   by  p r e s s   f i t t i n g  

w i t h i n   t h e   s u b s t a n t i a l l y   r e c t a n g u l a r   c h a n n e l   o p e n i n g   5 2 ,  

F i g s .   1,  4  and  5,  in   t h e   s u p p o r t i n g   k e y b o a r d   s t r u c t u r e  

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

i n c o r p o r a t e d .   In  t h i s   i n s t a n c e   t h e   member   12  may  b e  

r e g a r d e d   as  a  key  s t e m   and   as  i l l u s t r a t e d   and  d e s c r i b e d ,  

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

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

s u b s t a n t i a l l y   o b l a t e   c y l i n d r i c a l   o p e n i n g s   44  and  46  

e x t e n d i n g   t h e r e t h r o u g h ,   w h i c h   w h i l e   f o r m i n g   no  p a r t   o f  

t h e   p r e s e n t   i n v e n t i o n ,   e n a b l e s   t h i s   a p p a r a t u s   t o  

o p e r a t e   in   a  m a n n e r   to  e x p o s e   or  b l o c k   l i g h t   f rom  a  

s o u r c e   n o t   shown   to  r e c e p t o r s   n o t   shown  l o c a t e d   in   t h e  

k e y b o a r d   s t r u c t u r e   54  p e r   s e .  



F i g .   9  r e p r e s e n t s   a  m o d i f i c a t i o n   of  t h e  

s t r u c t u r e   i l l u s t r a t e d   and  d e s c r i b e d   in  F i g .   8  and  w h i l e  

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

t h a t   of   F i g .   8  t h e   t o r s i o n   s p r i n g   is  c o i l e d   in   a  r e v e r s e  

d i r e c t i o n   so  t h a t   in  u s e   t h e   s p r i n g   w o u l d   be  " w o u n d   u p "  

w h e r e a s   t h e   t o r s i o n   s p r i n g   o f   F i g .   8  w o u l d   be  " u n w o u n d "  

as  i t   i s   u t i l i z e d   in  a  k e y   s t e m   m e c h a n i s m .   The  s u p p o r t  

member   or  s t r u c t u r e   56  o f   F i g .   9  c o m p r i s e s   a  r e c t a n g u l a r  

member   h a v i n g   a  c e n t r a l   v e r t i c a l   l e f t - r i g h t   s t r u c t u r a l  

w a l l   or  r i b   member   58  e x t e n d i n g   f rom  s i d e   to  s i d e  

t h e r e o f   and   an  o r t h o g o n a l l y   d i s p o s e d   f r o n t - b a c k   w a l l  

member   or   r i b   60.   The  f r o n t   p o r t i o n   of  r i b   60  i s  

u n d e r c u t   as  a t   62  and  i s   p r o v i d e d   w i t h   an  i n t e g r a l  

f o r w a r d l y   e x t e n d i n g   p i v o t   m o u n t i n g   s u p p o r t   member   6 4  

f o r   m o u n t i n g   a  t o r s i o n   s p r i n g   66  t h e r e o n .   T h e  

o p p o s i t e l y   e x t e n d i n g   l e f t   and  r i g h t   ends   68  and  70  

r e s p e c t i v e l y   o f   s p r i n g   66  a r e   a d a p t e d   to  be  s e a t e d  

a g a i n s t   t h e   e d g e s   72  and  74  o f   member   56.  As  w i t h   m e m b e r  

12  a  p l u r a l i t y   of   h o r i z o n t a l l y   e x t e n d i n g   o b l a t e  

c y l i n d r i c a l   c h a n n e l s   76  a r e   f o r m e d   in   member   56.   F r o n t  

to   r e a r   o b l a t e   o p e n i n g s   78  a r e   p r o v i d e d   in  t h e   m e m b e r   5 6 ,  

F i g .   9.  A  c e n t r a l   v e r t i c a l   c u t o u t   or  s l o t   80  s i m i l a r   t o  

t h e   c u t o u t   p o r t i o n   42  of  m e m b e r   12  e x t e n d s   f r o m   t h e  

f r o n t   s u r f a c e   i n t o   t h e   m i d d l e   p o r t i o n   of  member   56  a n d  

e n a b l e s   t h e   t h u s   b i f u r c a t e d   l o w e r   p o r t i o n s   56a  and  5 6 b  

t o  b e   c o m p r e s s e d   s l i g h t l y   as  m e m b e r   56  i s   i n t r o d u c e d   i n t o  

t h e   r e c e i v i n g   k e y b o a r d   c h a n n e l   o p e n i n g   52  of   t h e   k e y b o a r d  

in  w h i c h   i t   i s   to  be  o p e r a t i o n a l l y   a s s o c i a t e d .  

The  b o t t o m   p o r t i o n   of   member   56  i s   c h a m f e r e d  

as  a t   82  and  a  l e d g e  8 4   i s   p r o v i d e d   on  o p p o s i t e   s i d e s   o f  



the   l o w e r   p o r t i o n   of  member   56  a c t i n g   as  a  r e t a i n i n g   l i p  

or  s t o p   f o r   t he   " u p w a r d "   m o v e m e n t   of  member  56  when  i t  

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

An  u p w a r d l y   p r o j e c t i n g   p o s t   86  s i m i l a r   to  member  16  i n  

F i g .   8  is  p r o v i d e d   f o r   member   56.  T h i s   v e r t i c a l l y  

p r o j e c t i n g   member   86  p e r m i t s   an  a l p h a   n u m e r i c   i n d i c a t i n g  

member  s u c h   as  a  key  t o p   ( n o t   shown)   to  be  a t t a c h e d   t o  

t h i s   s t em   p o r t i o n .   So  as  to  r e l i e v e   or  a v o i d   t h e  

p o s s i b i l i t y   of  e r r o r   in   a p p l y i n g   the   c o r r e c t   key  t op   t o  

the   a s s o c i a t e d   key  s t e m   a  s e t   o f   p o l a r i z i n g   g r o o v e s   a r e  

p r o v i d e d   in   member   16  as  i n d i c a t e d   a t   88  and  one  or  m o r e  

o u t w a r d l y   p r o j e c t i n g   t a n g s   or  r i d g e s   90  a r e   p r o v i d e d   i n  

member  86  as  in   F i g .   9.  T h i s   way  the   f a b r i c a t i o n   of   t h e  

d e v i c e   p e r m i t s   t h e   o p e r a t o r   to   a s s e m b l e   t he   a l p h a  

n u m e r i c   k e y s   to  t he   key  s t e m   w i t h o u t   t he   d a n g e r   o f  

m i s o r i e n t i n g   the   d e s i r e d   k e y .   The  r i g h t w a r d   r e a r  

v e r t i c a l   edge   is  c h a m f e r e d   as  a t   92  f o r   m a t i n g  

e n g a g e m e n t   w i t h   t he   a n g l e d   c o r n e r   94  in  e a c h   o p e n i n g   52 

in  t he   k e y b o a r d   54.  The  l o w e r   edge   p o r t i o n   91  of  t h e  

f l a t   t op   or  member   56  p r o v i d e s   a  " d o w n w a r d "   s t o p   f o r  

the   key  s t e m   56  when  i t   is   moved  w i t h i n   member   5 4 .  

For   p u r p o s e s   of  t h e   p r e s e n t   d e s c r i p t i o n   i t   i s  

a s s u m e d   t h a t   the   a c t u a t i o n   m e c h a n i s m   of  t he   i n v e n t i o n   i s  

i n c o r p o r a t e d   i n t o   an  o p e r a t i o n a l   k e y b o a r d   such   as  t h a t  

i l l u s t r a t e d   in   p a r t i a l   s e c t i o n a l   e l e v a t i o n a l   v i ew   i n  

F i g s .   1,  4  and  5  of  t h e   d r a w i n g s .   A f t e r   t he   t o r s i o n  

s p r i n g   has   b e e n   p r e l o a d e d   o n t o   t h e   p i v o t   w i t h   i t s   e n d s  

e x t e n d i n g   o v e r   t he   edge   p o r t i o n s   as  s e e n   in  F i g .   3  o f  

the   d r a w i n g s ,   t he   key  s t e m   may  t h e n   be  i n s e r t e d   i n t o   t h e  

body  of  t h e   k e y b o a r d   by  p r e s s i n g   the   l o w e r   body   p o r t i o n  .  



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

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

a n o t h e r   u n t i l   t h e   r i m   or  l e d g e   a t   t h e   b o t t o m   of   e a c h   k e y  

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

s p r i n g   s l i g h t l y   to  t h e   p o s i t i o n   shown  in  F i g .   1.  F o r  

p r a c t i c a l   p u r p o s e s   t h i s   p o s i t i o n   may  be  c o n s i d e r e d   t o  

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

t h e   k e y b o a r d .   As  t h e   key  is  d e p r e s s e d   by  t h e   f i n g e r   o f  

t h e   o p e r a t o r   t h e ' k e y   m o v e m e n t   w i l l   c a u s e   t h e   s p r i n g   t o  

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

F i g .   4  w i t h   t h e   e n d s   of   t h e   s p r i n g   r e s t i n g   a g a i n s t   t h e  

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

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

i l l u s t r a t e d   in   F i g .   5  t h e   key  has   r e a c h e d   t h e   l o w e r  

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

t h e   k e y b o a r d   and  t h e   s p r i n g   has   f l e x e d   to  i t s   u p w a r d  

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

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

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

w i t h i n   t h e   key   s t r u c t u r e .  

As  n o t e d   in   c o n n e c t i o n   w i t h   t h e   g r a p h   of   F i g .  

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

shown  by  t h e   l i n e   d e s i g n a t e d   92  i l l u s t r a t e s   t h e   v a r i o u s  

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

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

o p e r a t o r .   P o s i t i o n   1  can   be  s t a t e d   to  be  a t   t h e   z e r o  

p o i n t   of   t h e   d o t t e d   l i n e   to   t h e   l e f t   of   t h e   v e r t i c a l  

s o l i d   l i n e   in  w h i c h   t h e   s p r i n g   is  f r e e ,   F i g .   2,  p o s i t i o n  

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

t h e   s p r i n g   is   a s s e m b l e d   to   t h e   p i v o t .   The  t h i r d   p o s i t i o n  



is   a p p r o x i m a t e l y   at   t h e   s t a r t   of  t he   s o l i d   p o r t i o n   o f  

l i n e   94  in  w h i c h   t h e   s p r i n g   is  p r e l o a d e d   to  t h e   k e y b o a r d  

or  h o u s i n g .   As  s e e n ,   c o n t i n u e d   d e p r e s s i o n   of  t he   k e y  

p e r m i t s   t he   f o r c e   to  i n c r e a s e   s l i g h t l y   to  maximum  at   t h e  

top   of  t he   c u r v e   94.   T h e r e a f t e r   t he   a c t u a t i o n   f o r c e ,  

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

a t   a  p o i n t   s l i g h t l y   b e y o n d   t op   dead   c e n t e r   t he   o p e r a t o r  

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

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

b e e n   a c t u a t e d ,   c l o s e d   or  o p e n e d   as  t he   c a s e   may  b e .  

F i n a l l y   a t   p o s i t i o n   5  w h i c h   is  a t   t he   i n t e r s e c t i o n   of  t h e  

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

t h e   s w i t c h   has  c l o s e d   c o m p l e t e l y   and  t he   o p e r a t i o n   i s  

t e r m i n a t e d .  

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

i n v o l v e d   in  t he   p r e s e n t   i n v e n t i o n   r e s i d e s   in  t h e  

u t i l i z a t i o n   of  a  t o r q u e   s p r i n g ,   a  p i v o t   f o r   m o u n t i n g   t h e  

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

of  t h e   s p r i n g   so  t h a t   r e l a t i v e   m o v e m e n t   b e t w e e n   t h e  

s p r i n g   m o u n t i n g   means   and  t h e   s p r i n g   ends   a l t e r s   o r  

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

w e l l   as  t he   a m o u n t   and  d e g r e e   of  t h e   r e s u l t a n t   r e s i s t i v e  

f o r c e   when  the   m o t i o n   e n s u e s .  

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

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

d e s i g n e r .  

1.  Any  m e c h a n i c a l   d e v i c e   w h e r e   t h e r e   i s   a  

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

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

f o r c e .  



2.  K e y b o a r d   s w i t c h e s   as  p r e v i o u s l y   d i s c l o s e d  

and  c l a i m e d .  

3.  S a f e t y   s w i t c h e s   of  v a r y i n g   t y p e s .  

4.  Push   b u t t o n   s w i t c h e s .  

5.  C o n t r o l   s w i t c h e s   f o r   d a n g e r o u s   m a c h i n e r y  

and  e x o t i c   p i e c e s   of  e q u i p m e n t   s u c h   as  d a t a   p r o c e s s i n g  

a p p a r a t u s .  

6.  V a r i o u s   t y p e s   of   s a f e t y   e q u i p m e n t  

r e q u i r i n g   e l e c t r i c a l   s w i t c h   c o n t a c t s .  

As  s e e n   m o s t   c l e a r l y   in  the   d r a w i n g s ,   r e f e r r i n g  

now  to  F i g s .   10a  t h r o u g h   1 0 f   and  l l a   t h r o u g h   l l f   i n c l u s i v e ,  

t h e   m e c h a n i s m   in  i t s   e s s e n t i a l   e l e m e n t s   u t i l i z e s ;  

1.  A  s u p p o r t   m e m b e r   o r  s t e m ,  

2.  A  t o r q u e   s p r i n g   h a v i n g   a  c o i l e d   c e n t r a l  

p o r t i o n   and  two  o p p o s i t e l y   d i s p o s e d   ends   e x t e n d i n g  

o u t w a r d l y   away  t h e r e f r o m   ( t h e   s p r i n g   may  be  w o u n d  

c l o c k w i s e   "CW"  or  c o u n t e r c l o c k w i s e   "CCW"  d e p e n d i n g  

s o l e l y   upon   u s a g e   r e q u i r e m e n t s ) ,   a n d  

3.  Means  to  a b u t   t h e   s p r i n g   e n d s   f o r   e f f e c t i n g  

r e l a t i v e   m o v e m e n t   b e t w e e n   t h e   s p r i n g   ends   and  t h e   s t e m  

o r ,   p u t   a n o t h e r   way,   w h e r e b y   r e l a t i v e   m o v e m e n t   b e t w e e n  

t h e   s t e m   and  the   a b u t t i n g   means   c h a n g e s   t h e   r e q u i r e d  

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

c h a n g e .  

As  a  b a s i c   a s s e m b l y   t he   i n v e n t i o n   i s  

s c h e m a t i c a l l y   i l l u s t r a t e d   in  F i g s .   10a  t h r o u g h   10 f   a s  

c o m p r i s i n g   a  b a s e   94  a c t i n g   as  a  s u p p o r t i n g   s t r u c t u r e  

f o r   a  r e c i p r o c a b l y   v e r t i c a l l y   m o v a b l e   s t e m   or   p l u n g e r -  

l i k e   member   96.  Member   94  i n c l u d e s   two  p a r a l l e l  

s e p a r a t e d   u p s t a n d i n g   p r o j e c t i o n s   or  t a n g s   98  h a v i n g  



n o n - i n t e r f e r i n g   u p p e r   end  p o r t i o n s   w h i c h   f o r   the   s a k e  

of  c o n v e n i e n c e   a r e   r o u n d e d   as  s h o w n . .   Stem  96  is  p r o v i d e d  

w i t h   a  v e r t i c a l l y   d e p e n d i n g   p r o j e c t i o n   or  t a n g   100.   T h e  

l o w e r m o s t   e x t r e m i t y   t h e r e o f   c a r r i e s   a  h o r i z o n t a l  

f o r w a r d l y   e x t e n d i n g   s t u d   102  a c t i n g   as  a  m o u n t i n g   p i v o t  

f o r   a  t o r s i o n   s p r i n g   104.   The  c o i l e d   c e n t r a l   p o r t i o n   o f  

t o r s i o n   s p r i n g   104  is  s e a t e d   on  p i v o t   s t u d   102  and  i s  

a d a p t e d   to   be  f r e e l y   r o t a t a b l e   t h e r e a b o u t   to  t h e  

p r e d e t e r m i n e d   l i m i t   of  s p r i n g   104 .   Means  f o r   r e t e n t i o n  

of  member   96  r e l a t i v e   to  94  has   n o t   been   shown  b u t   c a n  

be  a c c o m p l i s h e d   by  any  of  s e v e r a l   w e l l - k n o w n   t e c h n i q u e s .  

The  r i g h t   and  l e f t   f r e e   ends   106  and  1 0 8  

r e s p e c t i v e l y   of  s p r i n g   104  a b u t   t he   u p p e r m o s t   r o u n d e d  

p o r t i o n s   of   r e s p e c t i v e   v e r t i c a l   t a n g s   98.  Member  96  i s  

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

and  down  in  t e l e s c o p i n g   f a s h i o n   b e t w e e n   the   u p p e r   s i d e  

w a l l s   110  of  member   94  as  w i l l   now  be  d e s c r i b e d   w i t h  

r e s p e c t   to  F i g .   6.  I t   i s   a s s u m e d   f o r   t he   s ake   o f  

d i s c u s s i o n   t h a t   s p r i n g   102  in  F i g .   10a  is  in  i t s  

u n t e n s i o n e d   or  u n l o a d e d   c o n d i t i o n .   T h i s   p o s i t i o n  

c o r r e s p o n d s   to  t he   m i n u s   15°  p o s i t i o n   on  the   c u r v e   o f  

F i g .   6.  As  t h e   member   96  s t a r t s   i t s   downward   m o t i o n  

w i t h   r e s p e c t   to  member   94,  t h e   s p r i n g   : t e n s i o n   b e g i n s   t o  

i n c r e a s e   as  in   F i g .   10b  w h i c h   c o r r e s p o n d s   to  p o s i t i o n  

a p p r o x i m a t e l y   a t   t he   m i n u s   70  p o s i t i o n   on  the   c u r v e   o f  

F i g .   6.  S t i l l   f u r t h e r   m o t i o n   of  t h e   member  96  in  a  

downward   d i r e c t i o n   b r i n g s   t h e   s p r i n g   f o r c e   to  t h e  

p o s i t i o n   of  F i g .   10c  w h i c h   c o r r e s p o n d s   to  a p p r o x i m a t e l y  

0°  on  t he   c u r v e   of  F i g .   6.  F i g .   10d  c o r r e s p o n d s  

a p p r o x i m a t e l y   to  t he   5°  p o s i t i o n   on  the   c u r v e   of  F i g .   6 .  



F i g .   10e  c o r r e s p o n d s   to  t h e   p o s i t i o n   of  a p p r o x i m a t e l y  

21°  on  t he   c u r v e   of   F i g .   6  and  F i g .   10 f   w h i c h  

s c h e m a t i c a l l y   i l l u s t r a t e s   t h e   d e v i c e   in  t he   s o - c a l l e d  

b o t t o m e d   or  l o w e r m o s t   p o s i t i o n   c o r r e s p o n d s   to  t he   2 5 °  

p o s i t i o n   of  t h e   c u r v e   o f   F i g .   6.  Each   of   t h e s e   p o s i t i o n s ,  

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

p o s i t i o n s   and  f o r c e s   can   be  s e l e c t i v e l y   a l t e r e d   b y  

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

to   t he   member  96  as  w e l l   as  t h e   a b u t t i n g   m e m b e r s   1 0 6  

and   108  w i t h   r e s p e c t   to  t h e   p i v o t .  

The  v i e w s   of   F i g s .   l l a   t h r o u g h   l l f   a r e  

s u b s t a n t i a l l y   s i m i l a r   to  t h o s e   of   F i g s .   10a  t h r o u g h  

1 0 f ,   the   d i f f e r e n c e   b e i n g   t h a t   p i v o t   s t u d   112  i s   now 

l o c a t e d   on  t h e   f i x e d   member   110  f o r m i n g   a  m o u n t i n g  

p i v o t   f o r   t o r s i o n   s p r i n g   1 1 4 .   L e f t   and  r i g h t   s p r i n g  

e n d s   116  and  118  r e s p e c t i v e l y   a b u t   r i g h t w a r d l y   a n d  

l e f t w a r d l y   p r o j e c t i n g   t a n g s   120  and  122  r e s p e c t i v e l y ,  

t h e   l a t t e r   i n t e g r a l   w i t h   t h e   m o v a b l e   member   1 2 4 .  

As  i l l u s t r a t e d   in  F i g s .   l l a   t h r o u g h   l l f ,   s u b s t a n t i a l l y  

t h e   same  f o r c e s   a p p l y   w i t h   r e s p e c t   to  t he   c u r v e   s e t  

f o r t h   in   F i g .   6,  b u t   w i t h   t h e   t o r s i o n   s p r i n g   114  h a v i n g  

i t s   ends   116  and  118  d i s t e n d e d   in  t h e   o p p o s i t e   d i r e c t i o n .  



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

f i x e d   s u p p o r t   m e a n s ,  

means   m o v a b l e   r e l a t i v e   to  s a i d   s u p p o r t   m e a n s ,  

t o r s i o n   means  d i s p o s e d   b e t w e e n   s a i d   f i x e d  

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

r e l a t i v e   m o v e m e n t   t h e r e b e t w e e n   to  v a r y   t he   a c t u a t i o n  

f o r c e   on  s a i d   m o v a b l e   means   f rom  a  p r e s c r i b e d   p r e s s u r e  

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

2.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1 ,  

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

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

f o r   f l e x i n g   s a i d   t o r s i o n   means   f r o m   an  u n t e n s i o n e d  

c o n d i t i o n   o f   z e r o   a c t u a t i o n   f o r c e   to  a  c o n d i t i o n   o f  

r e l a t i v e l y   h i g h   a c t u a t i o n   f o r c e .  

3.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1 ,  

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

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

4.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   3 ,  

w h e r e i n   s a i d   t o r s i o n   s p r i n g   is  m o u n t e d   on  s a i d   f i x e d  

s u p p o r t   m e a n s .  

5.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1 ,  

w h e r e i n   s a i d   t o r s i o n   means  i s   wound  in  a  c l o c k w i s e  

d i r e c t i o n   w i t h   i t s  o p p o s i t e   ends   e n g a g i n g   p o r t i o n s   o f  

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



6.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C la im   1 ,  

w h e r e i n   s a i d   t o r s i o n   means   i s   wound   in  a  

c o u n t e r c l o c k w i s e   d i r e c t i o n   w i t h   i t s   o p p o s i t e   e n d s  

e n g a g i n g   p o r t i o n s   of  s a i d   m o v a b l e   m e a n s .  

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

a  U - s h a p e d   s u p p o r t   m e m b e r ,  

means   t e l e s c o p i c a l l y ,   s l i d a b l y   m o v a b l e  

r e l a t i v e   to  s a i d   U - s h a p e d   m e m b e r ,  

t o r s i o n   m e a n s   i n t e r p o s e d   b e t w e e n   s a i d  

U - s h a p e d   member   and  s a i d   m o v a b l e   m e a n s ,  

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

to  s a i d   m o v a b l e   m e a n s   and  h a v i n g   o p p o s i t e l y   d i s p o s e d  

f r e e   end  p o r t i o n s   e n g a g i n g   s a i d   U - s h a p e d   member   s u c h  

t h a t   r e l a t i v e   m o v e m e n t   b e t w e e n   s a i d   m o v a b l e   means   a n d  

s a i d   U - s h a p e d   member   c r e a t e s   f i r s t   an  i n c r e a s e   i n  

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

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

s e n s a t i o n .  

8.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   7 ,  

w h e r e i n   s a i d   t o r s i o n   means   i s   p i v o t a l l y   m o u n t e d   to  s a i d  

U - s h a p e d   s u p p o r t   m e m b e r .  

9.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   7 ,  

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

o p p o s i t e l y   d i s p o s e d   means   o p e r a b l y   a s s o c i a t e d   w i t h   s a i d  

t o r s i o n   m e a n s .  



10.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   7 ,  

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

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

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

11.  An  a c t u a t i o n   m e c h a n i s m   f o r   a  k e y s w i t c h  

c h a r a c t e r i z e d   in  t h a t   t he   m e c h a n i s m   is  c o m p l e t e l y  

s e l f - c o n t a i n e d   and  c a p a b l e   of  b e i n g   u t i l i z e d   in  a  

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

of  b o t t o m   or  l o w e r   s u p p o r t   member   f o r   s a i d   k e y s w i t c h  

c o m p r i s i n g ,  

a  key  s t e m ,  

a  m a n d r i l   on  s a i d   key  s t e m ,  

a  t o r s i o n   s p r i n g   d i s p o s e d   on  s a i d   m a n d r i l  

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

r o t a t i v e   m o v e m e n t   a b o u t   s a i d   m a n d r i l ,  

a  h o u s i n g   m o u n t i n g   s a i d   key  s t e m   f o r  

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

s p r i n g   b e i n g   c a p t i v a t e d   at   i t s   o p p o s i t e   e n d s   by  s a i d  

h o u s i n g ,   a n d  

means   on  s a i d   key  s t em  f o r   p r e v e n t i n g  

a c c i d e n t a l   r e m o v a l   or  d i s l o d g m e n t   of  s a i d   key  s t e m  

f rom  w i t h i n   s a i d   h o u s i n g .  

12.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1 1 ,  

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

b l o c k   of  r i g i d   m a t e r i a l   one  end  of  w h i c h   is  a d a p t e d   t o  

p r o v i d e   a  key  t op   and  t he   o p p o s i t e   end  of   w h i c h   i s  

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



13.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1 2 ,  

w h e r e i n   t h e   o p p o s i t e   p a r a l l e l   m e m b e r s   of   s a i d  

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

p r o j e c t i n g   o u t w a r d l y   away  t h e r e f r o m   f o r   c a p t i v a t i n g  

s a i d   key  s t e m   w i t h i n   t h e   k e y b o a r d   w i t h   w h i c h   i t   i s  

o p e r a b l y   a s s o c i a t e d .  

14.   The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1 2 ,  

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

one  or   more  o b l a t e   c y l i n d r i c a l   o p e n i n g s   t h o r u g h  

w h i c h   l i g h t   i s   a d a p t e d   to  p a s s   and  f rom  w h i c h   l i g h t  

may  be  b l o c k e d   upon   r e l a t i v e   m o v e m e n t   of  s a i d   k e y  

s t e m   w i t h i n   s a i d   h o u s i n g .  

15.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C la im   1 1 ,  

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

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

s t e m   f u r t h e r   i n c l u d e s   means   a d j a c e n t   to  s a i d   m a n d r i l  

f o r   p r e - t e n s i o n i n g   and  l o a d i n g   s a i d   s p r i n g   to  a n  

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

16.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1 1 ,  

w h e r e i n   s a i d   t o r s i o n   s p r i n g   is   wound  s u c h   t h a t   t h e  

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

as  s a i d   m a n d r i l   i s   p o s i t i o n a l l y   d i s p l a c e d   r e l a t i v e   t o  

t h e   e n d s   of   s a i d   s p r i n g .  



17.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1 1 ,  

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

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

as  s a i d   m a n d r i l   is  d i s p l a c e d   r e l a t i v e   to  t h e   ends   o f  

s a i d   s p r i n g .  

18.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1 1 ,  

w h e r e i n   s a i d   m a n d r i l   is  p o s i t i o n e d   on  s a i d   key  s t em   i n  

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

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

key  s tem  t r a v e l   p r o d u c i n g   t a c t i l e   f e e l   f o r   t he   o p e r a t o r .  

19.  The  i n v e n t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1 1 ,  

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

key  s tem  i s   s u c h   t h a t   t h e   s l i d i n g   m o v e m e n t   of   s a i d  

key  s tem  w i t h i n   t h e   s u p p o r t   p r o d u c e s   an  i n c i d e n c e  

a n g l e   of  t h e   t o r q u e   f o r c e   r e l a t i v e   to  t he   a c t u a t i o n  

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

c o n t i n u e d   s l i d i n g   m o v e m e n t   of  t h e   key   s t e m .  
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