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@  Data  input  apparatus. 

  Data  input  apparatus  (10)  comprises  transducer  means 
(30)  for  converting  a  physical  displacement  applied  to  actuator 
means  (16)  into  an  electrical  parameter  and  transmission 
means  (20)  for  communicating  the  physical  displacement  from 
the  actuator  means  (16)  to  the  transducer  means  (30),  char- 
acterised  in  that  the  actuator  means  (16)  has  a  substantially 
part-spherical  surface  (22).  The  actuator  means  (16)  may  be  a 
body  shaped  as  a  segment  of  a  sphere,  with  at  least  a  portion 
of  the  substantially  part-spherical  surface  (22)  of  the  actuator 
means  protruding  through  an  opening  in  a  hand  holdable  hous- 
ing  (12),  to  provide  an  effective  alternative  to  the  known  joy- 
stick  devices  and  similar. 



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

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

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

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

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

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

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

e n c o u n t e r e d   in  t h e   m a r k e t p l a c e ,   s u c h   as  j o y s t i c k   d e v i c e s ,  

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

t he   l i k e .  

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

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

e l e c t r i c a l   p a r a m e t e r   and  t r a n s m i s s i o n   m e a n s   f o r  

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

means   to  t h e   t r a n s d u c e r   m e a n s ,   c h a r a c t e r i s e d   in  t h a t   t h e  

a c t u a t o r   means   has   a  s u b s t a n t i a l l y   p a r t - s p h e r i c a l  

s u r f a c e .  

P r e f e r a b l y :   t h e   s u b s t a n t i a l l y   p a r t - s p h e r i c a l   s u r f a c e  

i s   a c c e s s i b l e   to   an  o p e r a t o r ' s   f i n g e r ;   t h e   a c t u a t o r  

means   i s   a  body   s h a p e d   as  a  s e g m e n t   of  a  s p h e r e   and  t h u s  

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

s u b s t a n t i a l l y   p a r t - s p h e r i c a l   s u r f a c e ;   t h e   s u b s t a n t i a l l y  

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

t he   p h y s i c a l   d i s p l a c e m e n t   i s   a p p l i e d   by  an  o p e r a t o r ' s  

f i n g e r   to  t h e   s u b s t a n t i a l l y   p a r t - s p h e r i c a l   s u r f a c e .  

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

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

a b o u t   a  p o i n t   and  t h e   t r a n s m i s s i o n   means   c o m m u n i c a t e s  

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

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

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



a c t u a t o r   means   i s   t i l t a b l e   i s   d i s p l a c e d   f rom  t h e  

t r a n s d u c e r   m e a n s .  

The  a c t u a t o r   m e a n s ,   t h e   t r a n s m i s s i o n   means   and  t h e  

t r a n s d u c e r   means   may  a l l   b e  c a r r i e d   by  a  h a n d   h o l d a b l e  

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

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

t h r o u g h   an  o p e n i n g   in   t h e   h o u s i n g .  

The  s u b s t a n t i a l l y   p a r t - s p h e r i c a l   s u r f a c e   of   t h e  

a c t u a t o r   means   may  be  c o n s t r u c t e d   of   m a t e r i a l   h a v i n g   a  

c o e f f i c i e n t   of   f r i c t i o n   a p p r o p r i a t e   to   l i m i t   s l i p   b e t w e e n  

t h e   a c t u a t o r   means   and  an  o p e r a t o r ' s   f i n g e r .  

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

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

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

p u b l i c a t i o n   GB  2  124  7 7 7  A   ( c l a i m i n g   p r i o r i t y   f r o m   US 

p a t e n t   a p p l i c a t i o n   404  266  of   2  A u g u s t   1982)   or   o u r  

E u r o p e a n   p a t e n t   p u b l i c a t i o n   EP  0  119  6 7 3  A l   ( c l a i m i n g  

p r i o r i t y   f rom  US  p a t e n t   a p p l i c a t i o n   455  443  of   3  J a n u a r y  

1 9 8 3 ) .   The  r e a d e r   i s   i n s t r u c t e d   to   r e f e r   to   t h o s e  

p u b l i c a t i o n s   f o r   f u r t h e r   i n f o r m a t i o n .   B r i e f l y ,   in   t h e  

p r e s e n t   i n v e n t i o n ,   t h e   t r a n s m i s s i o n   means   i s   r e s p o n s i v e  

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

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

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

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

means   v a r y i n g   p r o g r e s s i v e l y   and  i n c r e a s i n g l y   as  t h e  

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

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

t r a n s d u c e r   means   may  be  c o n n e c t e d   w i t h i n   an  e l e c t r i c a l  

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

c o n n e c t e d   a c r o s s   t h e   t r a n s d u c e r   means   r e g a r d l e s s   o f  

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

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



D a t a   i n p u t   a p p a r a t u s   in   a c c o r d a n c e   w i t h   t h e   p r e s e n t  

i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   by  way  o f   e x a m p l e   o n l y ,  

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

v i e w ;  

F i g u r e   2  shows  a  s i d e   v i e w   t a k e n   as  i n d i c a t e d   f r o m  

2-2  of   F i g u r e   1;  a n d  

F i g u r e   3  shows  a  f r o n t   v i e w ,   in   p a r t i a l   s e c t i o n ,  

t a k e n   as  i n d i c a t e d   f rom  3-3  of   F i g u r e   1 .  

D a t a   i n p u t   a p p a r a t u s   10  i s   shown  in   F i g u r e   1  in   t o p  

p l a n   v i e w .   The  a p p a r a t u s   10  i n c l u d e s   a  h o u s i n g   1 2 .  

E x t e n d i n g   f rom  t h e   h o u s i n g   12  a r e   c o n t r o l   b u t t o n s   1 4 ,  

a c t u a t o r   means   16  and  a  c o n n e c t i o n   c o r d   ( n o t   shown)  f o r  

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

s u c h   as  a  d a t a   p r o c e s s i n g   d e v i c e .   As  i s   b e s t   s e e n   i n  

F i g u r e s   2  and  3,  a l s o   e x t e n d i n g   f rom  t h e   h o u s i n g   12  a r e   a  

p l u r a l i t y   o f   s u p p o r t i n g   s t r u c t u r e s   18  in   o r d e r   t h a t   t h e  

a p p a r a t u s   10  may  be  a l t e r n a t i v e l y   hand   h e l d   or   p l a c e d   i n  

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

R e f e r r i n g   now  to   F i g u r e   3,  i t   may  be  s e e n   t h a t   t h e  

a c t u a t o r   means   16  i s   s e c u r e d   to   t r a n s m i s s i o n   means   2 0 .  

The  a c t u a t o r   means   16  i s   a  body   s h a p e d   as  a  s e g m e n t   of   a  

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

a  s u b s t a n t i a l l y   p a r t - s p h e r i c a l   s u r f c e   22  and  a  

s u b s t a n t i a l l y   p l a n a r   s u r f a c e   24.  The  a c t u a t o r  m e a n s   16 

i s   a f f i x e d   to   t h e   t r a n s m i s s i o n   means   20  by  i t s   p l a n a r  

s u r f a c e   24.  The  t r a n s m i s s i o n   means   20  i n c l u d e s   a  

s u b s t a n t i a l l y   p l a n a r   t r a n s m i s s i o n   p l a t e   26  w i t h   a  

p l u r a l i t y   o f   p r o t u b e r a n c e s   28  a t t a c h e d   to   t h e  

t r a n s m i s s i o n   p l a t e   26.  The  t r a n s m i s s i o n   p l a t e   26  

c o m m u n i c a t e s   t h r o u g h   t h e   p r o t u b e r a n c e s   28  w i t h   t r a n s d u c e r  

means   30  and  t h e   t r a n s d u c e r   means   30  i s   e l e c t r i c a l l y  

a t t a c h e d   ( n o t   shown)  to   an  e l e c t r i c a l   d e v i c e   in  o r d e r  

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

means   30  in  r e s p o n s e   to   p h y s i c a l   d i s p l a c e m e n t   of   t h e  



a c t u a t o r   means   16,   and  c o m m u n i c a t i o n   of   t h a t   p h y s i c a l  

d i s p l a c e m e n t   v i a   t h e   t r a n s m i s s i o n   p l a t e   26  and  t h e  

p r o t u b e r a n c e s   28  to   t h e   t r a n s d u c e r   means   30,   may  b e  

p r o v i d e d   as  an  i n p u t   to   t h e   e l e c t r i c a l   d e v i c e   ( n o t  

s h o w n ) .  

Of  c o u r s e ,   i t   w i l l   be  i m m e d i a t e l y   a p p a r e n t   to   o n e  

s k i l l e d   in   t h e   a r t   t h a t   t h e   p r e s e n t   i n v e n t i o n   may  b e  

i n c o r p o r a t e d   in   e n v i r o n m e n t s   o t h e r   t h a n   t h e   h o u s i n g   12  a s  

shown .   For   e x a m p l e ,   t h e   p r e s e n t   i n v e n t i o n   may  b e  

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

a p p a r a t u s   f o r   an  e l e c t r i c a l   d e v i c e   s u c h   as  a  d a t a  

p r o c e s s i n g   d e v i c e ,   or   as  an  i n p u t   d e v i c e   f o r   a n  

e l e c t r o n i c   game ,   or   t h e   l i k e .  

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

i t   i s   c o n t e m p l a t e d   t h a t   a t   l e a s t   t h e   s u r f a c e   22  of   t h e  

a c t u a t o r   means   16,   and  q u i t e   p o s s i b l y   t h e   e n t i r e   a c t u a t o r  

means   16,  w i l l   be  c o n s t r u c t e d   of   m a t e r i a l   h a v i n g   a  

c o e f f i c i e n t   of   f r i c t i o n   a p p r o p r i a t e   to   l i m i t   s l i p   b e t w e e n  

t h e   a c t u a t o r   m e a n s   16  and  t h e   means   e m p l o y e d   to   i m p a r t  

p h y s i c a l   d i s p l a c e m e n t   to   t h e   a c t u a t o r   16,   s u c h   as  a  h u m a n  

o p e r a t o r ' s   f i n g e r   or   t h e   l i k e .  

The  a c t u a t o r   means   16  may  r e s p o n d   to   t h e   p h y s i c a l  

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

t r a n s m i s s i o n   means   20  c o m m u n i c a t e s   w i t h   t h e   t r a n s d u c e r  

Tneans   30  t o  i n d i c a t e   t h e   p h y s i c a l   d i s p l a c e m e n t   in   t w o  

d i m e n s i o n s ,   s u c h   a s  t h e   x  and  y  a x e s   of  a  c a r t e s i a n  

c o o r d i n a t e   s y s t e m ,   and  t h e   t r a n s d u c e r   means   30  may  b e  

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

a c t u a t o r   means   16  i s   t i l t a b l e   b e i n g   d i s p l a c e d   f rom  t h e  

t r a n s d u c e r   means   3 0 .  



1.  D a t a   i n p u t   a p p a r a t u s   (10)  c o m p r i s i n g   t r a n s d u c e r  

means   (30)  f o r   c o n v e r t i n g   a  p h y s i c a l   d i s p l a c e m e n t   a p p l i e d  
to  a c t u a t o r   means   (16)  i n t o   an  e l e c t r i c a l   p a r a m e t e r   a n d  

t r a n s m i s s i o n   means   (20)  f o r   c o m m u n i c a t i n g   t h e   p h y s i c a l  

d i s p l a c e m e n t   f rom  t h e   a c t u a t o r   means   (16)  to   t h e  

t r a n s d u c e r   means   ( 3 0 ) ,   c h a r a c t e r i s e d   in  t h a t   t h e   a c t u a t o r  

means   (16)  has   a  s u b s t a n t i a l l y   p a r t - s p h e r i c a l   s u r f a c e  

( 2 2 ) .  

2.  D a t a   i n p u t   a p p a r a t u s   a c c o r d i n g   to   c l a i m   1 ,  
c h a r a c t e r i s e d   in  t h a t   t h e   s u b s t a n t i a l l y   p a r t - s p h e r i c a l  
s u r f a c e   (22)  i s   a c c e s s i b l e   to   an  o p e r a t o r ' s   f i n g e r .  

3.  D a t a   i n p u t   a p p a r a t u s   a c c o r d i n g   to   c l a i m   1  o r  
c l a i m   2,  c h a r a c t e r i s e d   in   t h a t   t h e   a c t u a t o r   means   (16)  i s  

a  body  s h a p e d   as  a  s e g m e n t   of   a  s p h e r e   and  t h u s   has   a  

s u b s t a n t i a l l y   p l a n a r   s u r f a c e   (24)  as  w e l l   as  t h e  

s u b s t a n t i a l l y   p a r t - s p h e r i c a l   s u r f a c e   ( 2 2 ) .  

4.  D a t a   i n p u t   a p p a r a t u s   a c c o r d i n g   to   c l a i m   2  a n d  

c l a i m   3,  c h a r a c t e r i s e d   in   t h a t   t h e   s u b s t a n t i a l l y   p l a n a r  
s u r f a c e   (24)  i s   a f f i x e d   to   t h e   t r a n s m i s s i o n   means   ( 2 0 )  

and  t h e   p h y s i c a l   d i s p l a c e m e n t   i s   a p p l i e d   by  an  o p e r a t o r ' s  

f i n g e r   to   t h e   s u b s t a n t i a l l y   p a r t - s p h e r i c a l   s u r f a c e   ( 2 2 ) .  

5.  D a t a   i n p u t   a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g  

c l a i m ,   c h a r a c t e r i s e d   in  t h a t   t h e   a c t u a t o r   means   ( 1 6 )  

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

a b o u t   a  p o i n t   and  t h e   t r a n s m i s s i o n   m e a n s .   ( 2 0 )  

c o m m u n i c a t e s   w i t h   t h e   t r a n s d u c e r   m e a n s   (30)  to   i n d i c a t e  

t h e   p h y s i c a l   d i s p l a c e m e n t   in  two  d i m e n s i o n s .  

6.  D a t a   i n p u t   a p p a r a t u s   a c c o r d i n g   to   c l a i m   5 ,  
c h a r a c t e r i s e d   in  t h a t   t h e   t r a n s d u c e r   means   (30)  i s  

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

a c t u a t o r   means   (16)  i s   t i l t a b l e   i s   d i s p l a c e d   f rom  t h e  

t r a n s d u c e r   means   ( 3 0 ) .  

7.  D a t a   i n p u t   a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g  

c l a i m ,   c h a r a c t e r i s e d   in  t h a t   t h e   a c t u a t o r   means   ( 1 6 ) ,   t h e  



t r a n s m i s s i o n   means   (20)  and  t h e   t r a n s d u c e r   means   (30)  a r e  

a l l   c a r r i e d   by  a  hand   h o l d a b l e   h o u s i n g   (12)  w i t h   a t   l e a s t  

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

(22)  of   t h e   a c t u a t o r   means   (16)  p r o t r u d i n g   t h r o u g h   a n  

o p e n i n g   in  t h e   h o u s i n g   ( 1 2 ) .  

8.  D a t a   i n p u t   a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g  

c l a i m ,   c h a r a c t e r i s e d   in   t h a t   a t   l e a s t   t h e   s u b s t a n t i a l l y  

p a r t - s p h e r i c a l   s u r f a c e   (22)  of  t h e   a c t u a t o r  m e a n s   (16)  i s  

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

a p p r o p r i a t e   to   l i m i t   s l i p   b e t w e e n   t h e   a c t u a t o r   means   ( 1 6 )  

and  an  o p e r a t o r ' s   f i n g e r .  

9.  D a t a   i n p u t   a p p a r a t u s   a c c o r d i n g   to   any   p r e c e d i n g  

c l a i m ,   c h a r a c t e r i s e d   in   t h a t   t h e   t r a n s m i s s i o n   m e a n s   ( 2 0 )  

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

t o w a r d s   t h e   t r a n s d u c e r   means   (30)  and  c o u p l e   e l e c t r i c a l l y  

w i t h   t h e   t r a n s d u c e r   means   ( 3 0 ) ,   t h e   e l e c t r i c a l l y   c o u p l e d  

e l e c t r i c a l   p r o p e r t i e s   of   t h e   t r a n s m i s s i o n   means   (20)  a n d  

t h e   t r a n s d u c e r   means   (30)  v a r y i n g   p r o g r e s s i v e l y   a n d  

i n c r e a s i n g l y   as  t h e   t r a n s m i s s i o n   m e a n s   (20)  i s   m o v e d  

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

means   ( 3 0 ) .  

10.  D a t a   i n p u t   a p p a r a t u s   a c c o r d i n g   to   c l a i m   9 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   t r a n s d u c e r   means   (30)  i s  

c o n n e c t e d   w i t h i n   an  e l e c t r i c a l   c i r c u i t   so  t h a t   a n  

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

t r a n s d u c e r   means   (30)  r e g a r d l e s s   of   w h e t h e r   or  n o t   t h e  

t r a n s d u c e r   means   (30)  i s   e l e c t r i c a l l y   c o u p l e d   w i t h   t h e  

t r a n s m i s s i o n   means   ( 2 0 ) .  
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