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@  An  image  controlling  method  and  a  device  for  carrying 
out  the  same,  for  shifting  a  processing  position  indicating 
point  displayed  on  a  CRT,  for  example,  of  a  computerized 
game,  in  response  to  the  variation  of  an  image  displayed  on 
the  CRT,  by  selectively  closing  one  or  two  switches  among 
a  plurality  of  switches  (3)  disposed  at  equal  angular  inter- 
vals  around  and  at  the  same  distance  from  a  fixed  point 
corresponding  to  the  center  of  a  control  disk  (4).  The  control 
disk  (4)  is  inclined  in  a  desired  direction  by  applying  a  light 
pressure  with  the  hand  to  a  generally  spherical  operating 
ball  (7)  which  fits  the  palm  of  the  hand  snug  so  that  the 
switch  or  switches  corresponding  to  the  desired  direction 
are  closed. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  image  c o n t r o l l i n g  

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

fo r   i n s t r u c t i n g   a  p r o c e s s i n g   p o s i t i o n ,   in  o r d e r   to  make  a  

p r o c e s s i n g   u n i t   p r o c e s s   an  image  d i s p l a y e d   on  the   c a t h o d e -  

ray  t ube   ( a b b r e v i a t e d   to  "CRT"  h e r e i n a f t e r )   of  a  

c o m p u t e r i z e d   game  or  the   l i k e .  

The  k e y b o a r d   s y s t e m ,   the  t r a c k   b a l l   s y s t e m   and  t h e  

c o n t r o l   l e v e r   s y s t e m   have  been  w e l l - k n o w n   means  f o r  

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

k e y b o a r d   s y s t e m   needs   to  s h i f t   the   p r o c e s s i n g   p o s i t i o n  

i n d i c a t i n g   p o i n t   in  two  s e p a r a t e   s t e p s   in  bo th   d i r e c t i o n s  

a l o n g   the  x - c o o r d i n a t e   a x i s   and  the   y - c o o r d i n a t e   a x i s ,   a n d  

hence   the   p r o c e s s i n g   p o s i t i o n   i n d i c a t i n g   p o i n t   c a n n o t   b e  

s h i f t e d   q u i c k l y .   T h e r e f o r e ,   t he   k e y b o a r d   sys t em  i s  

i n c a p a b l e   of  d e a l i n g   w i t h   a  game  in  which  an  image  v a r i e s  

r a p i d l y   on  the   CRT,  and  hence   the   k e y b o a r d   s y s t e m   i s  

e m p l o y e d   r a r e l y   fo r   image  c o n t r o l .   On  the   o t h e r   hand,   t h e  

t r a c k   b a l l   s y s t e m   and  the   c o n t r o l   l e v e r   sy s t em  are   c a p a b l e  

of  c o m p o s i n g   the   c o m p o n e n t s   of  the   x - c o o r d i n a t e   a x i s   a n d  

the   y - c o o r d i n a t e   a x i s   and  s h i f t i n g   the   p r o c e s s i n g   p o s i t i o n  

i n d i c a t i n g   p o i n t   q u i c k l y   in  the   c o m p o s i t e   d i r e c t i o n   by  a  

s i n g l e   a c t i o n ,   h e n c e ,   a re   c a p a b l e   of  q u i c k   image  c o n t r o l .  



Thus  the   t r a c k  b a l l   s y s t e m   and  the   c o n t r o l   l e v e r   s y s t e m  

a re   deemed  to  be  p r e f e r a b l e   fo r   image  c o n t r o l .   H o w e v e r ,  

s i n c e   the   d e v i c e   of  t he   t r a c k   b a l l   s y s t e m   is  c o m p l i c a t e d  

in   m e c h a n i s m   and  l a r g e   in   s i z e ,   t h e   d e v i c e   of  t h e   c o n t r o l  

l e v e r   s y s t e m ,   wh ich   is   s i m p l e   and  i n e x p e n s i v e ,   is  e m p l o y e d  

more  o f t e n .  

F i g s .   2  (a)  and  2  (b)  i l l u s t r a t e   t h e   mode  o f  

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

d e v i c e   of  the   c o n t r o l   l e v e r   s y s t e m ,   r e s p e c t i v e l y .  

In  F i g .   2  ( a ) ,   t h e r e   a r e   shown  a  c o n t r o l   u n i t   C',  a  

p r o c e s s i n g   u n i t   MPU  and  a  TV  d i s p l y   u n i t   D.  An  image  i s  

d i s p l a y e d   on  the   CRT  of  t he   TV  d i s p l a y   u n i t   D.  O r d i n a r i l y  

the   c o n t r o l   u n i t   C'  is   d i s p o s e d   nea r   the  o p e r a t o r   f o r   t h e  

r e m o t e   c o n t r o l   of  the   p r o c e s s i n g   u n i t   MPU.  The  c o n t r o l  

u n i t   C'  has  a  base   B  h a v i n g   a  c e n t r a l   p r o t u b e r a n c e   and  a  

l e v e r   L  e x t e n d i n g   u p w a r d   f r o m   t h e   t op   s u r f a c e   tp  of  t h e  

c e n t r a l   p r o t u b e r a n c e   t h r o u g h   a  t h r o u g h   ho l e   h  fo rmed   i n  

t h e   c e n t r a l   p o r t i o n   of  the   c e n t r a l   p r o t u b e r a n c e .   T h e  

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

h o l e   h .  

P u s h - b u t t o n   pb  p r o v i d e d   on  top  of  a  g r i p   G  and  on  t h e  

u p p e r   s u r f a c e   of  the   base   B  a r e   t r i g g e r   b u t t o n s ,   f o r  

e x a m p l e ,   fo r   l a u n c h i n g   a  m i s s i l e   or  the   l i k e .  

The  b a s i c   c o n s t r u c t i o n   of  the   c o n t r o l   u n i t   C'  i s  

i l l u s t r a t e d   in   F i g .   2  (b) .   R e f e r r i n g   to   F i g .   2  (b ) ,   t h e  

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

w i t h   t he   g r i p   G  and  a  p u s h i n g   b a l l   P,  r e s p e c t i v e l y ,   and  i s  

t i l t a b l e   in  a l l   d i r e c t i o n s   on  an  i n t e r m e d i a t e   p o i n t   O  on  



t h e   c e n t e r   a x i s   t h e r e o f   so  t h a t   t he   g r i p   G  can   be  moved  t o  

an  d e s i r e d   p o s i t i o n   w i t h i n   the   r ange   l i m i t e d   by  a  b r o k e n  

l i n e   R.  Four  s w i t c h e s   S1  to  S4  hav ing   c o n t a c t   t e r m i n a l s  

S1a  and  S l b ,   S2a  and  S2b,   S3a  and  S3b,  and  S4a  and  S 4 b ,  

r e s p e c t i v e l y ,   a re   d i s p o s e d   on  f o u r   s i d e s   of  the   p u s h i n g  

b a l l   P.  When  the   g r i p   G  is   moved  in  a  d i r e c t i o n   R1,  t h e  

p u s h i n g   b a l l   P  p r e s s e s   t he   f l e x i b l e   c o n t a c t   t e r m i n a l   S 1 a  

of  t he   s w i t c h   S1  a g a i n s t   the   r i g i d   c o n t a c t   t e r m i n a l   S1b  o f  

the   same.  When  the   g r i p   G  is   moved  in  a  d i r e c t i o n   R2,  t h e  

p u s h i n g   b a l l   P  p r e s s e s   the   f l e x i b l e   c o n t a c t   t e r m i n a l   S 2 a  

of  the   s w i t c h   S2  a g a i n s t   t he   r i g i d   c o n t a c t   t e r m i n a l   S2b  o f  

the   same.  When  the   g r i p   G  is  moved  in  a  d i r e c t i o n   R3,  f o r  

e x a m p l e ,   the   p u s h i n g   b a l l   p r e s s e s   the  r e s p e c t i v e   f l e x i b l e  

c o n t a c t   t e r m i n a l s   S3a  and  S4a  of  t he   s w i t c h e s   S3  and  S4 

a g a i n s t   the   r e s p e c t i v e   r i g i d   c o n t a c t   t e r m i n a l s   S3b  and  S 4 b  

of  t he   same,  r e s p e c t i v e l y .   Thus  the  s w i t c h e s   S1  to  S4  a r e  

c l o s e d   or  opened   s e l e c t i v e l y   a c c o r d i n g   to  the   p o s i t i o n   o f  

the   g r i p   G.  The  p r o c e s s i n g   p o s i t i o n   i n d i c a t i n g   p o i n t   i s  

moved  in  a  d i r e c t i o n   c o r r e s p o n d i n g   to  the  c l o s e d   s w i t c h   o r  

s w i t c h e s   among  the  s w i t c h e s   S1  to  S4  by  a  d i s t a n c e  

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

s w i t c h   or  s w i t c h e s .  

In  such  a  c o n v e n t i o n a l   c o n t r o l   u n i t   C'  of  the   c o n t r o l  

l e v e r   s y s t e m ,   the   l e v e r   L  is   t i l t e d   by  p u l l i n g   or  p u s h i n g  

t h e   g r i p   G  so  t h a t   t h e   g r i p   G  i s   moved  s u b s t a n t i a l l y  

w i t h i n   a  p l a n e   p a r a l l e l   to  the   base   s u r f a c e   of  the   base   B. 

T h e r e f o r e ,   when  the  c o n t r o l   u n i t   C'  is  p l a c e d   on  a  t a b l e ,  

a  f o r c e   a c t s   on  t h e   b a s e   B  in  t h e   same  d i r e c t i o n   as  t h e  



t i l t i n g   d i r e c t i o n   of  the   l e v e r   L,  and  t h e r e b y   the   ba se   B 

t e n d s   to  s l i d e   on  the   t a b l e .   If   the   base   B  s l i p s ,   t h e  

l e v e r   L  is  u n a b l e   to  be  t i l t e d   to  a  d e s i r e d   e x t e n t ,   a n d  

hence   the   d e s i r e d   m a n i p u l a t i o n   of  the   c o n t r o l   u n i t   C'  i s  

i m p o s s i b l e .  

In  o r d e r   to  check   the   s l i p   of  the   base   B,  a  s u c k i n g  

d i s k   or  the   l i k e   is   a t t a c h e d   to  the  b a c k s i d e   of  the   b a s e  

B.  However ,   when  the   p l a y e r   is   a b s o r b e d   e x c e s s i v e l y   i n  

p l a y i n g   t h e   game  and  i s   e x c i t e d   to  a p p l y   an  e x c e s s i v e  

f o r c e   to  t he   l e v e r   L,  t he   c o n v e n t i o n a l   means  f o r   c h e c k i n g  

the   s l i p   of  t h e   b a s e   B,  such  as  s u c k i n g   d i s k ,   is   i n c a p a b l e  

of  p r e v e n t i n g   the   s l i p   of  the   base   B.  Thus,  i t   has  b e e n  

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

p r e v e n t i n g   the   s l i p   of  the   base   B. 

The  p u s h i n g   b a l l   P  of  the   l e v e r   L  and  t he   f l e x i b l e  

c o n t a c t   t e r m i n a l s   S1a  to  S4a  of  t h e   s w i t c h e s   S1  to   S4  a r e  

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

o r d e r   to  p r e v e n t   an  e r r o n e o u s   o p e r a t i o n   and  t he   d i s t a n c e  

b e t w e e n   t h e   i n t e r m e d i a t e   p o i n t   0  of  t h e   l e v e r   L  and  t h e  

g r i p   G  i s   g r e a t e r   t h a n   t h e   d i s t a n c e   b e t w e e n   t h e  

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

form  the   c o n t r o l   u n i t   C'  in  a  c o m p a c t   s t r u c t u r e .  

T h e r e f o r e ,   the   g r i p   G  of  the   l e v e r   L  needs   to  be  m o v e d  

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

s w i t c h e s   S1  to  S4 .  

Moving  t he   g r i p   G  r e q u i r e s   the   m o t i o n   of  t he   m u s c l e s  

of  t he   arm  and  the   s h o u l d e r .   However ,   s i n c e   t he   r e a c t i o n  

of  t h e s e   m u s c l e s   i s   c o m p a r a t i v e l y   s low,   i t   is   i m p o s s i b l e  



to  c o u n t   on  t h e   q u i c k   a c t i o n   of  t h e   hand   in  m o v i n g   t h e  

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

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

the   c o n t r o l   l e v e r   s y s t e m .  

F u r t h e r m o r e ,   s i n c e   the   l e v e r   L  i s   a d a p t e d   b a s i c a l l y  

fo r   t i l t i n g   in  a l l   d i r e c t i o n s ,   the   l e v e r   L  is  l i k e l y   t o  

make  a  p r o c e s s i o n   a b o u t   the   i n t e r m e d i a t e   p o i n t   0,  when  t h e  

g r i p   G  is  pushed   or  p u l l e d   in  one  d i r e c t i o n .   Such  a  

p r o c e s s i o n   of  the   l e v e r   L  c a u s e s   an  e r r o n e o u s   a c t i o n   o f  

the  s w i t c h e s ,   and  hence   d e s i r e d   m a n i p u l a t i o n   of  t h e  

c o n t r o l   u n i t   C'  c a n n o t   be  a c h i e v e d .  

In  o r d e r   to  p r e v e n t   the   p r o c e s s i o n   of  the   l e v e r ,   a  

l i m i t e r ,   not   shown,   is  p r o v i d e d   w i t h i n   the   base   B, 

h o w e v e r ,   s i n c e   the   m u s c l e s   of  the   arm  and  the   s h o u l d e r  

t end   to  a p p l y   a  l a r g e   f o r c e   to  the   l e v e r   L,  l i m i t e r   i s  

worn  r a p i d l y   r e d u c i n g   the  l i f e   of  the   c o n t r o l   u n i t   C ' .  

The  p r e s e n t   i n v e n t i o n   has  been  made  to  s o l v e   t h e  

p r o b l e m s   in  the   c o n v e n t i o n a l   image  c o n t r o l l i n g   method  o f  

the   c o n t r o l   l e v e r   s y s t e m   and  the   c o n v e n t i o n a l   d e v i c e   f o r  

c a r r y i n g   out   the   same.  A c c o r d i n g l y ,   i t   is   an  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   to  p r o v i d e   an  image  c o n t r o l l i n g   m e t h o d  

and  a  d e v i c e   fo r   c a r r y i n g   out  the   same,  e m p l o y i n g  

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

c a p a b l e   of  q u i c k l y   r e a c t i n g   to  the   v a r i a t i o n   of  the   i m a g e ,  

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

a p p l i e d   t h e r e t o   w i t h   the   hand,   h a v i n g   a  c o n t r o l   u n i t   w h i c h  

w i l l   n eve r   s l i d e   on  the   t a b l e ,   and  c a p a b l e   of  o b v i a t i n g  



e r r o n e o u s   o p e r a t i o n   r e s u l t i n g   from  the   p r o c e s s i o n   of  t h e  

c o n t r o l   l e v e r .  

A c c o r d i n g   to  one  a s p e c t   of  the   p r e s e n t   i n v e n t i o n ,   a n  

image   c o n t r o l l i n g   method   f o r   s h i f t i n g   a  p r e c e s s i n g  

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

u n i t   of  an  i m a g e   p r o c e s s i n g   p o s i t i o n   on  a  CRT  by  c l o s i n g  

one  or  two  s w i t c h e s   among  a t   l e a s t   f o u r   s w i t c h e s   d i s p o s e d  

at   e q u a l   a n g u l a r   i n t e r v a l s   a r o u n d   a  p r e s e l e c t e d   c e t r a l  

p o i n t   on  a  p l a n e   and  a t   t h e   same  d i s t a n c e   f rom  t h e   c e n t r a l  

p o i n t   so  t h a t   the   p r o c e s s i n g   p o s i t i o n   i n d i c a t i n g   p o i n t   i s  

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

or  s w i t c h e s   f o r   a  p e r i o d   c o r r e s p o n d i n g   to  the   d u r a t i o n   o f  

the   c l o s i n g   of  t he   s w i t c h   or  s w i t c h e s ,   i n c l u d e s   i n c l i n i n g  

a  c o n t r o l   p l a t e ,   which   is   s u p p o r t e d   so  as  to  be  i n c l i n e d  

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

p o i n t ,   in  a  d e s i r e d   d i r e c t i o n   to  c l o s e   the   c o r r e s p o n d i n g  

s w i t c h   or  s w i t c h e s .  

Thus ,   the   image   c o n t r o l l i n g   method   a c c o r d i n g   to  t h e  

f i r s t   a s p e c t   of  t he   p r e s e n t   i n v e n t i o n   employs   s w i t c h e s   a s  

e s s e n t i a l   means ,   h o w e v e r ,   t he   image  c o n t r o l l i n g   m e t h o d  

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

s u p p o r t e d   on  a  s w i n g   s h a f t   s e t   up  a t   a  c e n t r a l   p o i n t   so  a s  

to  be  i n c l i n e d   in  a l l   d i r e c t i o n s ,   fo r   c o n t r o l l i n g   t h e  

s w i t c h e s .  

A c c o r d i n g   to  the   f i r s t   a s p e c t   of  the   p r e s e n t  

i n v e n t i o n ,   one  or  two  d e s i r e d   s w i t c h e s   among  a  p l u r a l i t y  

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

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



p r e s s u r e   to  the   c o n t r o l   p l a t e   s u p p o r t e d   on  the   swing   s h a f t  

s e t   up  a t   the   c e n t r a l   p o i n t ,   to  i n c l i n e   the   c o n t r o l   p l a t e  

in  a  d e s i r e d   d i r e c t i o n .  

A c c o r d i n g   to  a  s econd   a s p e c t   of  the   p r e s e n t  

i n v e n t i o n ,   an  image  c o n t r o l l i n g   d e v i c e   for   s h i f t i n g   a  

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

p r o c e s s i n g   u n i t   of  an  image  p r o c e s s i n g   p o s i t i o n   on  a  CRT 

by  c l o s i n g   one  or  two  s w i t c h e s   among  a t   l e a s t   f o u r  

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

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

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

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

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

c l o s i n g   of  the   s w i t c h   or  s w i t c h e s ,   c o m p r i s e s :   a  

c y l i n d r i c a l   base   h a v i n g   an  uppe r   w a l l   c l o s i n g   the   u p p e r  

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

in  t he   u p p e r   end  t h e r e o f   and  p r o v i d e d   at   the   c e n t e r   of  t h e  

uppe r   w a l l   of  the   c y l i n d r i c a l   b a s e ;   at   l e a s t   f o u r   s w i t c h e s  

h a v i n g   a c t u a t o r s   e x t e n d i n g   upward   from  the   b o d i e s   t h e r e o f ,  

r e s p e c t i v e l y ,   and  d i s p o s e d   a t   e q u a l   i n t e r v a l s   a round   a n d  

a t   t h e   same  d i s t a n c e   f rom  t h e   b e a r i n g ;   a  c o n t r o l   d i s k  

h a v i n g   a  p i v o t   h a v i n g   a  p r e d e t e r m i n e d   l e n g t h   and  a  

s e m i s p h e r i c a l   t i p   c a p a b l e   of  b e i n g   f i t t e d   in  the   b o w l -  

shaped   r e c e s s   of  the   b e a r i n g ,   and  f o rmed   so  as  to  p r o j e c t  

from  the   b a c k s i d e   of  t he   c o n t r o l   d i s k ,   and  a  c o n t a c t   r i n g ,  

n a m e l y ,   a  c i r c u l a r   p r o t u b e r a n c e   f o rmed   in  the   b a c k s i d e   o f  

t h e   c o n t r o l   d i s k   w i t h   t h e   c e n t e r   a t   t h e   c e n t e r   of  t h e  

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



o p e r a t i n g   b a l l   fo rmed   i n t e g r a l l y   w i th   the   c o n t r o l   d i s k   s o  

as  to  c o v e r   the   e n t i r e   s u r f a c e   of  the   c o n t r o l   d i s k   a n d  

h a v i n g   a  s l e e v e   e x t e n d i n g   downward   by  a  p r e s e l e c t e d   l e n g t h  

from  the   c i r c u m f e r e n c e   of  t he   c o n t r o l   d i s k ,   w h e r e i n   t h e  

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

r e c e i v e d   in  t he   r e c e s s   of  s a i d   b e a r i n g ,   w i t h   the   c o n t a c t  

r i n g   in  l i g h t   c o n t a c t   w i t h   the   a c t u a t o r s   of  the   s w i t c h e s  

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

p r e d e t e r m i n e d   u p p e r   p o r t i o n   of  t he   b a s e ,   the   c o n t r o l   d i s k  

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

d i r e c t i o n   c o r r e s p o n d i n g   to  t he   d i r e c t i o n   of  a c t i o n   of  a  

p r e s s u r e   a p p l i e d   to  the   u p p e r   p o r t i o n   of  the   o p e r a t i n g  

b a l l ,   and  when  the   c o n t r o l   d i s k   is   i n c l i n e d ,   the   c o n t a c t  

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

s w i t c h e s   a g a i n s t   the   r e s i l i e n t   f o r c e   of  a  s p r i n g   o r  

s p r i n g s   f o r   n o r m a l l y   o p e n i n g   the   s w i t c h   or  s w i t c h e s  

a c c o r d i n g   to   t he   d i r e c t i o n   of  i n c l i n a t i o n   of  the   c o n t r o l  

d i s k .  

The  image   c o n t r o l l i n g   d e v i c e   a c c o r d i n g   to  the  s e c o n d  

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

c o n t r o l   d i s k   w i t h   t he   hand  and  s u r e l y   t r a n s m i t s   a  v e r t i c a l  

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

s w i t c h e s   so  t h a t   the   s w i t c h   or  s w i t c h e s   a re   c l o s e d .  

The  above   and  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  

of  t h e   p r e s e n t   i n v e n t i o n   w i l l   become  more  a p p a r e n t   f r o m  

t h e   f o l l o w i n g   d e s c r i p t i o n   of  t he   p r e f e r r e d   e m b o d i m e n t s  

t h e r e o f   t a k e n   in  c o n j u n c t i o n   w i t h   the   a c c o m p a n y i n g  

d r a w i n g s  



Fig.   1  (a)  is  a  p a r t i a l l y   s e c t i o n a l   f r o n t   e l e v a t i o n  

of  an  e s s e n t i a l   p o r t i o n   of  an  image  c o n t r o l l i n g   d e v i c e ,   i n  

a  p r e f e r r e d   e m b o d i m e n t ,   a c c o r d i n g   to  the   p r e s e n t  

i n v e n t i o n ;  

F ig .   1  (b)  is  a  f r a g m e n t a r y   s e c t i o n a l   v iew  of  Fig.   1 

( a ) ;  

Fig .   1  (c)  is  a  g e n e r a l   p e r s p e c t i v e   v iew  of  an  i m a g e  

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

to  the   p r e s e n t   i n v e n t i o n ;  

Fig .   1  (d)  is  a  p a r t i a l l y   s e c t i o n a l   f r o n t   e l e v a t i o n ,  

s i m i l a r   to  Fig.   1  (a),   of  a s s i s t a n c e   in  e x p l a i n i n g   t h e  

o p e r a t i o n   of  the   image  c o n t r o l l i n g   d e v i c e   of  Fig.   1  ( c ) ;  

Fig .   2  (a)  is  a  g e n e r a l   p e r s p e c t i v e   v iew  of  a  

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

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

Fig .   2  (b)  is  a  p e r s p e c t i v e   view  s h o w i n g   the   b a s i c  

c o n t r u c t i o n   of  the   c o n v e n t i o n a l   image  c o n t r o l l i n g   d e v i c e  

of  F i g .   2  ( a ) .  

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

w i t h   r e f e r e n c e   to  a  p r e f e r r e d   e m b o d i m e n t   t h e r e o f  

i l l u s t r a t e d   in  F i g s .   1  (a)  to   1  ( d ) .  

R e f e r r i n g   to  Fig .   1  (a)  i l l u s t r a t i n g   an  e s s e n t i a l  

p o r t i o n   of  an  image  c o n t r o l l i n g   d e v i c e   C  of  the   p r e s e n t  

i n v e n t i o n ,   t h e r e   a re   shown  a  c y l i n d r i c a l   base   1  h a v i n g   a n  

uppe r   w a l l   c l o s i n g   the   uppe r   end  t h e r e o f ,   a  b e a r i n g   2 

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



c y l i n d r i c a l   b a s e   1 ,  and  f o u r   s w i t c h e s   3  ( o n l y   two  of  t h e m  

a re   i l l u s t r a t e d   in  Fig .   1  (a)) .   A  b o w l - s h a p e d   r e c e s s   i s  

f o r m e d   in  t he   u p p e r   end  of  the   b e a r i n g   2 .  

Each  of  the   s w i t c h e s   3  c o m p r i s e s ,   as  i l l u s t r a t e d   i n  

F ig .   1  (a)  by  way  of  e x a m p l e ,   c o n t a c t   t e r m i n a l s   a  and  b,  a  

c o i l   s p r i n g   s  f o r   n o r m a l l y   o p e n i n g   t h e   s w i t c h ,   a  c a s e   31 

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

s p r i n g   s,  and  an  a c t u a t o r   32  f o r   c l o s i n g   the   s w i t c h ,  

p r o j e c t i n g   from  the   u p p e r   s u r f a c e   of  the   c a se   31.  The  

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

u n i t   MPU  by  c o n d u c t o r s   e x t e n d e d   t h r o u g h   the   i n t e r n a l  

c a v i t y   of  t he   c y l i n d r i c a l   ba se   1.  The  f o u r   s w i t c h e s   3  a r e  

d i s p o s e d   on  t h e   u p p e r   w a l l   of  t h e   c y l i n d r i c a l   b a s e   1  a t  

e q u a l   a n g u l a r   i n t e r v a l s   a r o u n d   and  a t   the   same  d i s t a n c e  

f rom  the   c e n t e r   of  t he   b e a r i n g   2 .  

The  c y l i n d r i c a l   ba se   1,  t he   b e a r i n g   2  and  t h e  

s w i t c h e s   3  c o n s t i t u t e   t he   l o w e r   s t r u c t u r e   of  t he   i m a g e  

c o n t r o l l i n g   d e v i c e   of  t he   p r e s e n t   i n v e n t i o n .  

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

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  c o n t r o l   d i s k   4,  a  

p i v o t   5  p r o v i d e d   a t   t he   c e n t e r   of  the   b a c k s i d e   ( u n d e r s i d e )  

of  t h e   c o n t r o l   d i s k   4,  a  c o n t a c t   r i n g   6,  n a m e l y ,   a  

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

c o n t r o l   d i s k   4,  and  an  o p e r a t i n g   b a l l   7  f o rmed   i n t e g r a l l y  

w i t h   the   c o n t r o l   d i s k   4 .  

The  p i v o t   5  has  a  p r e s e l e c t e d   l e n g t h   and  a  

p r e s e l e c t e d   d i a m e t e r .   The  t i p   of  the   p i v o t   5  is  fo rmed   i n  

a  s e m i s p h e r i c a l   s h a p e   so  t h a t   t h e   t i p   of  t h e   p i v o t   5  c a n  



be  f i t t e d   in  the   r e c e s s   of  the  b e a r i n g   2.  

The  c o n t a c t   r i n g   6  is   f o r m e d   w i t h   t he   c e n t e r   a t   t h e  

c e n t e r   of  the   p i v o t   5  so  as  to  c o r r e s p o n d   to  the   a c t u a t o r s  

32  of  the   s w i t c h e s   3 .  

The  o p e r a t i n g   b a l l   7  c o v e r s   the  uppe r   s u r f a c e   of  t h e  

c o n t r o l   d i s k   4  e n t i r e l y   and  has  a  s l e e v e   71  e x t e n d i n g  

below  the  c i r c u m f e r e n c e   of  the   c o n t r o l   d i s k   4.  The  

o p e r a t i n g   b a l l   7  is  domed  member  h a v i n g   a  s h a p e  

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

s p h e r e .   A c c o r d i n g l y ,   the   c o n t r o l   d i s k   4  is  o b s e r v e d  

t h r o u g h   the   b o t t o m   o p e n i n g   of  the   o p e r a t i n g   b a l l   7.  The  

i n s i d e   d i a m e t e r   of  t he   b o t t o m   o p e n i n g   of  the   o p e r a t i n g  

b a l l   7  i s   g r e a t e r   t h a n   t h e   o u t s i d e   d i a m e t e r   of  t h e  

c y l i n d r i c a l   base   1  by  a  p r e s e l e c t e d   v a l u e .  

The  s e m i s p h e r i c a l   t i p   of  t he   p i v o t   5  i s   f i t t e d   in  t h e  

r e c e s s   of  t h e   b e a r i n g   2  to  a s s e m b l e   t h e   u p p e r   and  l o w e r  

s t r u c t u r e s .  

The  l e n g t h   of  the   p i v o t   5  and  the   h e i g h t   of  t h e  

c o n t a c t   r i n g   6  a re   d e c i d e d   so  t h a t   the   c o n t a c t   r i n g   6  i s  

p r a c t i c a l l y   in  c o n t a c t   w i th   the   a c t u a t o r s   32  of  the   f o u r  

s w i t c h e s   3,  and  the   s i z e   of  the   o p e r a t i n g   b a l l   7  i s  

d e c i d e d   so  t h a t   the   s l e e v e   71  of  the   o p e r a t i n g   b a l l   7 

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

1,  when  the   u p p e r   and  l o w e r   s t r u c t u r e s   a re   a s s e m b l e d .  

F u r t h e r m o r e ,   the   r e s p e c t i v e   d i m e n s i o n s   of  the   c o m p o n e n t s  

a re   d e c i d e d   so  t h a t   t he   o p e r a t i n   b a l l   7  is   r e c e i v e d   s n u g  

in  the   palm  of  the  h a n d .  

Fig .   1  (c)  i l l u s t r a t e s   the   g e n e r a l   c o n f i g u r a t i o n   o f  



t he   image   c o n t r o l l i n g   d e v i c e   of  the   p r e s e n t   i n v e n t i o n .   The  

c y l i n d r i c a l   ba se   1  is   f i x e d   to  a  box  8.  A  p l u r a l i t y   o f  

p u s h - b u t t o n s   pb,  f o r   e x a m p l e ,   p u s h - b u t t o n s   fo r   l a u n c h i n g  

m i s s i l e s   or  t he   l i k e ,   a re   p r o v i d e d   in  an  o u t s i d e   e x t e n s i o n  

of  t h e   box  8 .  

The  manner   of  o p e r a t i o n   of  the   image   c o n t r o l l i n g  

d e v i c e   C  of  t he   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d  

h e r e i n a f t e r .   The  o p e r a t i n g   b a l l   7  of  t he   image  c o n t r o l l i n g  

d e v i c e   C  p l a c e d   on  a  t a b l e   i s   r e c e i v e d   in   t h e   pa lm  of  t h e  

hand.   When  the   c o n t r o l   d i s k   4  is  r e q u i r e d   to  be  i n c l i n e d  

t o w a r d   the   r i g h t   or  t o w a r d   the   l e f t ,   t he   w r i s t   is  t w i s t e d  

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

r e s p e c t i v e l y ;   when  t he   c o n t r o l   d i s k   4  is   r e q u i r e d   to  b e  

i n c l i n e d   t o w a r d   t h i s   s i d e   or  t o w a r d   the   o p p o s i t e   s i d e ,   t h e  

w r i s t   i s   b e n t   up  or  b e n t   down,   r e s p e c t i v e l y ;   and  when  t h e  

c o n t r o l   d i s k   4  i s   r e q u i r e d   to  be  i n c l i n e d   t o w a r d   a n  

i n t e r m e d i a t e   s i d e   b e t w e e n   the   r i g h t - h a n d   s i d e   and  t h i s  

s i d e   or  t he   o p p o s i t e   s i d e   or  b e t w e e n   the   l e f t - h a n d   s i d e  

and  t h i s   s i d e   or  t he   o p p o s i t e   s i d e ,   t he   o p e r a t i n g   b a l l   7 

is   moved  t h r o u g h   the   c o m b i n a t i o n   of  a  t w i s t i n g   m o t i o n   a n d  

a  b e n d i n g   m o t i o n   of  t he   w r i s t   a c c o r d i n g l y .   When  a  p r e s s u r e  

is   t h u s   a p p l i e d   to  t he   o p e r a t i n g   b a l l   7,  t he   p i v o t   5  o f  

the   c o n t r o l   d i s k   4  is   t i l t e d   on  the   t i p   in  the   b e a r i n g   3 

a c c o r d i n g l y ,   f o r   e x a m p l e ,   as  i l l u s t r a t e d   in  Fig.   1  ( d ) .  

C o n s e q u e n t l y ,   the   c o n t r o l   d i s k   4  is   i n c l i n e d   a c c o r d i n g   t o  

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

o p e r a t i n g   b a l l   7,  and  t h e r e b y   the   c o n t a c t   r i n g   6  which  h a s  

b e e n   in   l i g h t   c o n t a c t   w i t h   t h e   a c t u a t o r s   32  of  t h e  



s w i t c h e s   3  p r e s s e s   the   a c t u a t o r   or  a c t u a t o r s   32  of  t h e  

c o r r e s p o n d i n g   s w i t c h   or  s w i t c h e s   3.  The  a c t u a t o r   o r  

a c t u a t o r s   32  t hus   p r e s s e d   a re   d e p r e s s e d   a g a i n s t   t h e  

r e s i l i e n t   f o r c e   of  the   s p r i n g   or  s p r i n g s   s  to  b r i n g   t h e  

c o n t a c t   t e r m i n a l   or  c o n t a c t   t e r m i n a l s   a  i n t o   c o n t a c t   w i t h  

the   c o n t a c t   t e r m i n a l   or  c o n t a c t   t e r m i n a l s   b  of  the   s w i t c h  

or  s w i t c h e s   3.  

When  the   p r e s s u r e   a p p l i e d   to  the  o p e r a t i n g   b a l l   7 

w i t h   the   palm  10  r e m o v e d ,   the  c o n t a c t   t e r m i n a l   a  which   h a s  

been  in  c o n t a c t   w i t h   the   c o n t a c t   t e r m i n a l   b  is  moved  a w a y  

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

32  is   r a i s e d   by  the   s p r i n g   s,  so  t h a t   the   o p e r a t i n g   b a l l   7 

is  r e t u r n e d   to  a  p o s i t i o n   i l l u t r a t e d   in  Fig.   1  ( a ) .  

N a t u r a l l y ,   in  a  m o d i f i c a t i o n ,   s ix   s w i t c h e s   3  may  b e  

d i s p o s e d   at   a n g u l a r   i n t e r v a l s   each  of  60  or  e i g h t  

s w i t c h e s   3  may  be  d i s p o s e d   at  a n g u l a r   i n t e r v a l s   each  of  45 

.  F u t h e r m o r e ,   a l t h o u g h   the   c o n t a c t   t e r m i n a l s   a  and  b,  a n d  

the   s p r i n g   s  n o r m a l l y   o p e n i n g   the   s w i t c h   3  a re   c o n t a i n e d  

in  t h e   c a s e   31,  t h e   c a s e   31  may  be  u s e d   m e r e l y   as  a  

s t o p p e r ,   t h e   s t em   of  t h e   a c t u a t o r   32  may  be  e x t e n d e d  

t h r o u g h   t h e   s t o p p e r   31  and  a  h o l e   f o r m e d   in  t h e   u p p e r   w a l l  

of  the   c y l i n d r i c a l   base   1  i n t o   the  i n t e r n a l   c a v i t y   of  t h e  

c y l i n d r i c a l   base   1,  and  the  c o n t a c t   t e r m i n a l s   a  and  b  a n d  

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

the  c y l i n d r i c a l   base   1 .  

S t i l l   f u r t h e r ,   the   c o n t r o l   d i s k   4,  the   p i v o t   5  a n d  

the  o p e r a t i n g   b a l l   7  a re   fo rmed   in  an  i n t e g r a l   member  i n  

t h i s   e m b o d i m e n t ,   h o w e v e r ,   t h o s e   c o m p o n e n t s   may  be  f o r m e d  



e i t h e r   by  m o l d i n g   a  s y n t h e t i c   r e s i n   in  an  i n t e g r a l   m e m b e r  

or  by  m e c h a n i c a l l y   or  a d h e s i v e l y   j o i n i n g   t h o s e   c o m p o n e n t s  

i n d i v i d u a l l y   f o rmed   of  s y n t h e t i c   r e s i n s   or  o t h e r   s u i t a b l e  

m a t e r i a l s ,   r e s p e c t i v e l y .   Thus  the   p r o c e s s   fo r   f o r m i n g  

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

As  a p p a r e n t   from  the   f o r e g o i n g   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   of  t he   p r e s e n t   i n v e n t i o n ,   the   i m a g e  

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

r e s p o n s e   to  the   v a r i a t i o n   of  an  image  m e r e l y   t h r o u g h   t h e  

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

the   hand ,   and  hence   t he   s l i p   and  the   u n d e s i r a b l e   m o v e m e n t  

of  t h e   image   c o n t r o l l i n g   d e v i c e   on  the   t a b l e   w i l l   n e v e r  

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

e n s u r e d   and  the   o p e r a t o r   is   l e s s   f a t i g u e d .   F u r t h e r m o r e ,  

s i n c e   on ly   a  v e r t i c a l   p r e s s u r e   is  a p p l i e d   to  the   o p e r a t i n g  

b a l l   of  t he   image  c o n t r o l l i n g   d e v i c e ,   w h i l e   any  l a t e r a l  

p r e s s u r e   or  r o t a t i v e   p r e s s u r e   is   not   a p p l i e d   to  t h e  

o p e r a t i n g   b a l l ,   t he   image   c o n t r o l l i n g   d e v i c e   is  l e s s  

s u b j e c t   to  damage ,   h e n c e ,   t he   l i f e   of  t he   i m a g e  

c o n t r o l l i n g   d e v i c e   is   e x t e n d e d .   S t i l l   f u r t h e r ,   s i n c e   t h e  

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

i n e x p e n s i v e   s w i t c h e s   and  has  a  s i m p l e   c o n t s r u c t i o n ,   t h e  

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

m a n u f a c t u r e d   a t   a  r e d u c e d   m a n u f a c t u r i n g   c o s t .  

A l t h o u g h   the   i n v e n t i o n   has  been  d e s c r i b e d   in  i t s  

p r e f e r r e d   form  w i t h   a  c e r t a i n   d e g r e e   of  p a r t i c u l a r i t y ,   i t  

is   to  be  u n d e r s t o o d   t h a t   many  v a r i a t i o n s   and  c h a n g e s   i n  

the   i n v e n t i o n   a re   p o s s i b l e   w i t h o u t   d e p a r t i n g   from  t h e  



scope   and  s p i r i t   t h r e o f .  

The  f e a t u r e s   d i s c l o s e d   in  t he   f o r e g o i n g   d e s c r i p t i o n ,   in  t h e  

f o l l o w i n g   c l a i m s   a n d / o r   in  the   a c c o m p a n y i n g   d r a w i n g s   m a y ,  
bo th   s e p a r a t e l y   and  in  any  c o m b i n a t i o n   t h e r e o f ,   be  m a t e r i a l  
fo r   r e a l i s i n g   the  i n v e n t i o n   in  d i v e r s e   forms  t h e r e o f .  



1.  An  image  c o n t r o l l i n g   method  fo r   s h i f t i n g   a  

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

p r o c e s s i n g   u n i t   of  an  image   p r o c e s s i n g   p o s i t i o n   on  a  CRT 

c o m p r i s i n g :   c l o s i n g   one  or  two  s w i t c h e s   among  a t   l e a s t  

f o u r   s w i t c h e s   (3)  d i s p o s e d   a t   e q u a l   a n g u l a r   i n t e r v a l s  

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

same  d i s t a n c e   from  t he   c e n t r a l   p o i n t   so  t h a t   p r o c e s s i n g  

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

c o r r e s p o i n d i n g   to  the   c l o s e d   s w i t c h   of  s w i t c h e s   (3)  fo r   a  

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

s w i t c h   or  s w i t c h e s   (3);  i n c l i n i n g   a  c o n t r o l   d i s k   ( 4 ) ,  

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

on  a  p i v o t   (5)  s e t   up  a t   t he   c e n t r a l   p o i n t ,   in  a  d e s i r e d  

d i r e c t i o n   to  c l o s e   t he   c o r r e s p o n d i n g   s w i t c h   or  s w i t c h e s .  

2.  An  image  c o n t r o l l i n g   d e v i c e   f o r   s h i f t i n g   a  

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

p r o c e s s i n g   u n i t   of  an  image   p r o c e s s i n g   p o s i t i o n   on  a  CRT 

by  c l o s i n g   one  or  two  s w i t c h e s   among  a t   l e a s t   f o u r  

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

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

d i s t a n c e   from  the   c e n t r a l   p o i n t   so  t h a t   the   p r o c e s s i n g  

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

c o r r e s p o n d i n g   to  t h e   c l o s e d   s w i t c h   of  s w i t c h e s   (3)  fo r   a  

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

s w i t c h   or  s w i t c h e s   (3),   s a i d   image  c o n t r o l l i n g   d e v i c e  

c o m p r i s i n g :   a  c y l i n d r i c a l   base   (1)  h a v i n g   an  u p p e r   w a l l  

c l o s i n g   the   uppe r   end  t h e r e o f ;   a  b e a r i n g   (2)  h a v i n g   a  



b o w l - s h a p e d   r e c e s s   fo rmed   in  the  upper   end  t h e r e o f   a n d  

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

c y l i n d r i c a l   base   (1);  at  l e a s t   four   s w i t c h e s   (3)  h a v i n g  

a c t u a t o r s   (32)  e x t e n d i n g   upward  from  the  b o d i e s   t h e r e o f ,  

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

a r o u n d   and  at  the   same  d i s t a n c e   from  the  b e a r i n g   (2);  a  

c o n t r o l   d i s k   (4)  h a v i n g   a  p i v o t   (5)  h a v i n g   a  p r e d e t e r m i n e d  

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

the   b o w l - s h a p e d   r e c e s s   of  the   b e a r i n g   (2),  and  fo rmed   s o  

as  to  p r o j e c t   from  the   b a c k s i d e   of  the   c o n t r o l   d i s k   ( 4 ) ,  

and  a  c o n t a c t   r i n g   (6),  name ly ,   a  c i r c u l a r   p r o t u b e r a n c e  

fo rmed   in  the  b a c k s i d e   of  the   c o n t r o l   d i s k   (4)  w i th   t h e  

c e n t e r   at  the  c e n t e r   of  the  b e a r i n g   (2)  and  h a v i n g   a  

p r e s e l e c t e d   d i a m e t e r ;   and  a  domed  o p e r a t i n g   b a l l   (7)  

f o rmed   i n t e g r a l l y   w i t h   the  c o n t r o l   d i s k   (4)  so  as  to  c o v e r  

the   e n t i r e   s u r f a c e   of  the   c o n t r o l   d i s k   (4)  and  h a v i n g   a  

s l e e v e   (71)  e x t e n d i n g   downward  by  a  p r e s e l e c t e d   l e n g t h  

from  the   c i r c u m f e r e n c e   of  the   c o n t r o l   d i s k   (4),  w h e r e i n  

the   c o n t r o l   d i s k   (4)  is  d i s p o s e d   w i t h   the  t i p   of  s a i d  

p i v o t   (5)  r e c e i v e d   in  the   r e c e s s   of  s a i d   b e a r i n g   (2),  w i t h  

the   c o n t a c t   r i n g   (6)  in  l i g h t   c o n t a c t   w i th   the  a c t u a t o r s  

(32)  of  s a i d   s w i t c h e s   (3)  and  w i t h   the  s l e e v e   (71)  of  t h e  

o p e r a t i n g   b a l l   (7)  c o v e r i n g   a  p r e d e t e r m i n e d   upper   p o r t i o n  

of  the   base   (1),  the   c o n t r o l   d i s k   (4)  is  i n c l i n e d   on  t h e  

b e a r i n g   (2)  s u p p o r t i n g   the  p i v o t   (5)  in  a  d i r e c t i o n  

c o r r e s p o n d i n g   to  the   d i r e c t i o n   of  a c t i o n   of  a  p r e s s u r e  

a p p l i e d   to  the  uppe r   p o r t i o n   of  the   o p e r a t i n g   b a l l ,   a n d  

when  the  c o n t r o l   d i s k   (4)  is  i n c l i n e d ,   the   c o n t a c t   r i n g  



(6)  d e p r e s s e s   the   a c t u a t o r   or  a c t u a t o r s   (32)  of  the   s w i t c h  

or  s w i t c h e s   (3)  a g a i n s t   the   r e s i l i e n t   f o r c e   of  a  s p r i n g   o r  

s p r i n g s   (S)  fo r   n o r m a l l y   o p e n i n g   the   s w i t c h   or  s w i t c h e s  

(3)  a c c o r d i n g   to  t h e   d i r e c t i o n   of  i n c l i n a t i o n   of  t h e  

c o n t r o l   d i s k   ( 4 ) .  
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