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©  Amusement  device. 
O   An  amusement  device  enables  two  players  to  play  a 
game  resembling  conventional  arm  wrestling.  One  player 
sits  on  a  seat  (8)  each  side  of  the  device.  Each  player  has  a 
handle  (16)  to  grasp,  the  handle  being  mounted  on  an 
associated  operating  arm  (15)  connected to  a  common  main 
shaft  (24)  which  is  rotatable  about  a  horizontal  axis.  Biasing 
means  (19,  20)  is  provided  to  compensate  for  differences  in 
the  players'  strengths  or  physiques:  The  biasing  means  may 
comprise  a  reversible  motor  (19)  which  drives,  through 
reduction  gearing,  the  input  of  a  slipping  clutch  (20).  The 
output  of  the  ctutch  is  connected  to  the  main  shaft.  The 
strength  of the  coupling  effected  by  the  clutch  can  be  varied. 
Sensing  switches  (30,  35)  are  operated  by  each  player  when 
he  or  she  is  in  a  suitable  playing  position.  Movement  from 
that  position  generates  warning  signals.  In  a  modification  the 
device  may  be  used  by  a  single  player.  In  that  case  the 
biasing  means  counters  unaided  the  forces  exerted  by  the 
player.  The  second  handle  and  arm  may  be  omitted  if  the 
device  is  always  to  be  used  by  only  a  lone  player. 



T h i s   i n v e n t i o n   r e l a t e s   to   an  a m u s e m e n t   d e v i c e ,   a n d  

more  p a r t i c u l a r l y   to   a  d e v i c e   f o r   u s e   in  p l a y i n g   a  g a m e  
s i m i l a r   to   t h e   game  known  as  arm  w r e s t l i n g .  

C o n v e n t i o n a l   arm  w r e s t l i n g   i s   a  fo rm  of  c o n t e s t   i n  

w h i c h   two  p l a y e r s   m a t c h   t h e i r   s t r e n g t h .   In  p l a y i n g   a  

game  t h e   two  p l a y e r s   s i t   f a c i n g   one  a n o t h e r   f rom  o p p o s i t e  

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

c l o s e   t o g e t h e r   on  t h e   t a b l e   w i t h   t h e i r   f o r e a r m s   u p r i g h t  

and  c l a s p   t o g e t h e r   t h e   h a n d s   o f   t h e i r   p l a y i n g   a r m s .   At  a  

g i v e n   s t a r t i n g   s i g n a l   e a c h   e x e r t s   a  f o r c e   w i t h   h i s   or   h e r  

p l a y i n g   arm  s u c h   as  to   t r y   to   move  t h e   o t h e r   p l a y e r ' s  

f o r e a r m   f rom  an  u p r i g h t   p o s i t i o n   to   a  s u b s t a n t i a l l y  

h o r i z o n t a l   p o s i t i o n ,   in  w h i c h   one  of   t h e   c l a s p e d   h a n d s  

t o u c h e s   t h e   t o p   o f   t h e   t a b l e .  

In  a n y  o n e   game  t h e   p l a y e r s   u s e   e i t h e r   t h e i r   r i g h t  

arms  a l o n e   o r   t h e i r   l e f t   a rms   a l o n e ,   as  may  be  a g r e e d  

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

p l a y e r s   u s e   a r e   r e f e r r e d   to   as  t h e i r   p l a y i n g   a r m s ,   w h i l e  

t h e   p l a y e r s '   o t h e r   arms  a r e   r e f e r r e d   to   as  t h e i r   i d l e  

a r m s .  

One  d r a w b a c k   of   c o n v e n t i o n a l   arm  w r e s t l i n g   i s  t h a t  

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

s i m i l a r   s t r e n g t h   or   p h y s i q u e ,   f o r   o t h e r w i s e   t h e   s t r o n g e r  

p l a y e r   t e n d s   r a p i d l y   and  r e g u l a r l y   to   v a n q u i s h   t h e   w e a k e r  

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

p l a y   arm  w r e s t l i n g   mus t   f i n d   a  c o n t e s t a n t   to  p l a y   w i t h .  

An  a im  o f   t h e   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e   a n  

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

d r a w b a c k s   of   t h e   c o n v e n t i o n a l   game  to   be  o v e r c o m e ,   or  a t  

l e a s t -  r e d u c e d  .  



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

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

e n g a g e m e n t   by  a  p l a y e r ' s   h a n d ,   s a i d   r e a c t i o n   member  b e i n g  

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

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

game  of   arm  w r e s t l i n g   w i t h   t h e   a f o r e m e n t i o n e d   or  f i r s t  

p l a y e r ,   and  b i a s i n g   means   c a p a b l e   o f   a p p l y i n g   to  s a i d  

r e a c t i o n   member   a  f o r c e   a p p r o p r i a t e   to   e n a b l e   s a i d   f i r s t  

p l a y e r   to  t a k e   p a r t ,   w i t h   t h e   a i d   o f   t h e   d e v i c e ,   in   a  

game  r e s e m b l i n g   c o n v e n t i o n a l   arm  w r e s t l i n g .  

In  one  p r e f e r r e d   form  of   a m u s e m e n t   d e v i c e   t h e r e   i s  

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

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

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

o f   a  s e c o n d   p l a y e r   t a k i n g   p a r t   in   a  game  of   a r m  

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

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

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

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

when  e i t h e r   p l a y e r   e x e r t s   a  f o r c e   on  h i s   or  h e r  

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

d i f f e r e n t   s t r e n g t h   i s   e x e r t e d   on  t h e   o t h e r ' s   hand  by  t h e  

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

s t r e n g t h   o r   d i f f e r e n t   p h y s i q u e s   can   c o m p e t e   o n  

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

The  c o u p l i n g   means   may  be  s u c h   as  to   p r o v i d e   a  

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

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

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

a t   l e a s t   when  t h e   r e a c t i o n   m e m b e r s   a r e   in  c e r t a i n  

p o s i t i o n s ,   so  as  to   c o m p e n s a t e   f o r   d i f f e r e n c e s   in   t h e  

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

A l t e r n a t i v e l y   t h e   c o u p l i n g   means   may  be  c o m b i n e d   w i t h   a t  

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



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

o v e r   t h e   o t h e r   r e a c t i o n   member .   In  e i t h e r   c a s e   t h e  

b i a s i n g   means   i s   p r e f e r a b l y   a d j u s t a b l e   in   s u c h   a  m a n n e r  

t h a t   when  one  p l a y e r   e x e r t s   a  c e r t a i n   f o r c e   on  h i s   or  h e r  

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

f o r c e   e x e r t e d   by  t h e   o t h e r   r e a c t i o n   member   d e p e n d s   on  t h e  

a d j u s t m e n t   o f   t h e   b i a s i n g   m e a n s .   The  b i a s i n g   means   i s  

p r e f e r a b l y   s u c h   t h a t   i t   can  be  a d j u s t e d   to   a  z e r o   s e t t i n g  

s u c h   t h a t   when  one  p l a y e r   e x e r t s   a  c e r t a i n   f o r c e   on  h i s  

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

f o r c e   i s   e x e r t e d   by  t h e   o t h e r   r e a c t i o n   member .   T h i s  

e n a b l e s   t h e   d e v i c e   t o   be  a d j u s t e d   to   an  a d d i t i o n a l   s t a t e  

in  w h i c h   i t   i s   s u i t a b l e  f o r   u s e   by  p l a y e r s   of   e q u a l  

s t r e n g t h   or   s i m i l a r   p h y s i q u e .  

An  a m u s e m e n t   d e v i c e   of   t h e   p r e f e r r e d   fo rm  o u t l i n e d  

a b o v e   i s   c a p a b l e   of   u se   by  f i r s t   and  s e c o n d   p l a y e r s ,   w h o  

c o n t e s t   w i t h   e a c h   o t h e r .   T h i s   c o n s t i t u t e s   u s e   of  t h e  

d e v i c e   in   a  t w o - p l a y e r   mode.   Such  a  d e v i c e ,   h o w e v e r ,   m a y  
a l s o   be  s u c h   as  to   be  c a p a b l e   of   u s e   by  one  p l a y e r   a l o n e ,  

w i t h o u t   an  o p p o n e n t ,   t h a t   i s   in  a  o n e - p l a y e r   mode,   i n  

w h i c h   c a s e   t h e   b i a s i n g   means   i s   o p e r a t i v e   in   use   t o  

c o u n t e r   u n a i d e d   t h e   f o r c e s   e x e r t e d   by  s a i d   one  p l a y e r ' s  

h a n d .   When  t h e   d e v i c e   i s   u s e d   in   t h e   o n e - p l a y e r   mode  i t  

w o u l d   u s u a l l y   be  n e c e s s a r y   to   e n a b l e   t h e   b i a s i n g   means   t o  

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

by  t h e   f i r s t   p l a y e r ,   f o r   t h e   b i a s i n g   m e a n s   a l o n e   has   t o  

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

t h i s   i s   in .   c o n t r a s t   to   t h e   use   of   t h e   d e v i c e   in  t h e  

t w o - p l a y e r   mode ,   when  t h e   f o r c e s   e x e r t e d   by  e a c h   p l a y e r  

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

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

a s s i s t   t h e   w e a k e r   p l a y e r .   The  b i a s i n g   means   may  c o m p r i s e  

a  s i n g l e   m e c h a n i s m   c a p a b l e   of  u s e   in   b o t h   t h e   modes  o f  

use   b u t   t h i s   i s   n o t   e s s e n t i a l   and  t h e   b i a s i n g   means   m a y  

c o m p r i s e   one  m e c h a n i s m   f o r   use   in  t h e   o n e - p l a y e r   mode  a n d  



a  s e p a r a t e   and  d i s t i n c t   m e c h a n i s m   f o r   use  in  t h e  

t w o - p l a y e r   m o d e .  

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

i s   o n l y   one  r e a c t i o n   m e m b e r ,   and   t h e   b i a s i n g   means   i s  

o p e r a t i v e   in  u s e   to   c o u n t e r   u n a i d e d   t h e   f o r c e s   e x e r t e d   b y  

t h e   p l a y e r ' s   h a n d .   A  d e v i c e   o f   t h i s   fo rm  i s   of  c o u r s e  

c a p a b l e   of   u s e   o n l y   in   a  o n e - p l a y e r   m o d e .  

The  b i a s i n g   m e a n s   i s   p r e f e r a b l y   a d j u s t a b l e   to  e n a b l e  

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

o f   d i f f e r e n t   s t r e n g t h s   or  p h y s i q u e s ;   t h e   a d j u s t m e n t   c a n  

t h e n   be  made  s u c h   t h a t   in   any  c o n t e s t   b e t w e e n   a  p l a y e r  

and  t h e   d e v i c e ,   and   in   w h i c h   t h e   p l a y e r   p l a y s   f a i r l y ,   i t  

i s   n o t   a  f o r e g o n e   c o n c l u s i o n   w h i c h   w i l l   be  t h e   v i c t o r .  

Any  d e v i c e   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  

may  i n c l u d e   f l u c t u a t i o n   means   o p e r a t i v e   in   use   to  v a r y  
t h e   r e s i s t a n c e   e n c o u n t e r e d   by  t h e   f i r s t   p l a y e r ' s   h a n d ,   o r  

by  b o t h   p l a y e r s '   h a n d s ,   w h i l e   a  game  i s   in   p r o g r e s s ,   in   a  

m a n n e r   n o t   f o r e s e e n   by  t h e   f i r s t   p l a y e r   or  by  t h e  

p l a y e r s ,   as  t h e   c a s e   may  be .   In  t h e   a b s e n c e   of  s u c h  

f l u c t u a t i o n   m e a n s   a  game  can  be  s o m e w h a t   d u l l   or  ' d e a d ' ,  

p a r t i c u l a r l y   a  game  p l a y e d   in   t h e   o n e - p l a y e r   mode.  W i t h  

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

n o r m a l l y   be  c o n s i d e r a b l y   e n l i v e n e d .   When  t he   d e v i c e   i s  

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

i s   in   o p e r a t i o n   i t   i s   g e n e r a l l y   i m p o s s i b l e   f o r   e i t h e r  

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

e x p e r i e n c e d   by  him  or   h e r   a r e   g e n e r a t e d   by  t h e  

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

In  any  fo rm  o f   d e v i c e   in   w h i c h   a d j u s t m e n t   i s  

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

can   be  s e t   to   e f f e c t   an  a p p r o p r i a t e   a d j u s t m e n t   of   t h e  

b i a s i n g   means   b e f o r e   a  game  s t a r t s ,   t h e   s e t t i n g   m e a n s  



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

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

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

game  ( i f   t h e   d e v i c e   i s   to   be  u s e d   in   t h e   o n e - p l a y e r   m o d e )  

or   f o r   b o t h   p l a y e r s   o f   t h e   game  ( i f   t h e   d e v i c e   i s   to  b e  

u s e d   in   t h e   t w o - p l a y e r   m o d e ) .   For   e x a m p l e   t h e   i n d i c a t i n g  

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

s e t t i n g   means   a r e   a p p r o p r i a t e   f o r   a n y  o n e   or   more   of   t h e  

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

s e x ,   b o d y - w e i g h t   and  a g e .  

The  d e v i c e   may  a d d i t i o n a l l y   or  a l t e r n a t i v e l y   i n c l u d e  

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

when  a  p a r t i c u l a r   s t a g e   of  a  game  i s   r e a c h e d ,   a n d  

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

when  o t h e r   s t a g e s   o f   a  game  a r e   r e a c h e d   as  w e l l .   F o r  

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

a  s i g n a l   or   s i g n a l s   a t   a n y  o n e   or  more   of   t h e   f o l l o w i n g  

s t a g e s   of   a  game:   when  a  p l a y e r   i s   to   e x p e c t   a  game  t o  

s t a r t ,   when  a  p l a y e r   or  t h e   d e v i c e   i s   n e a r   v i c t o r y   a n d  

when  a  p l a y e r   or   t h e   d e v i c e   a c h i e v e s   v i c t o r y .   I n  

a d d i t i o n   or  a l t e r n a t i v e l y   t h e   s i g n a l l i n g   means   may  b e  

o p e r a t i v e   to   i n d i c a t e   t h e   number   of   g a m e s ,   in   a  s e r i e s   o r  

s e t   of   g a m e s ,   t h a t   h a v e   b e e n   won  by  t h e   p l a y e r   and  by  t h e  

d e v i c e   ( in   t h e   o n e - p l a y e r   mode)  or  by  e a c h   of   t h e   p l a y e r s  

( in   t h e   t w o - p l a y e r   m o d e ) .  

One  of   t h e   p r o b l e m s   t h a t   may  a r i s e   in   c o n v e n t i o n a l  

arm  w r e s t l i n g   i s   t h a t   a  p l a y e r   can  o f t e n   o b t a i n   an  u n f a i r  

a d v a n t a g e   i f   he  or   she  moves  f rom  an  a g r e e d   p l a y i n g  

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

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

a g r e e d   p l a y i n g   p o s i t i o n   t h r o u g h o u t   a  game.   In  p a r t i c u l a r  

i t   i s   n o r m a l l y   a g r e e d   t h a t   d u r i n g   any  game  t h e   p l a y e r   o r  

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

n o t   r e m o v e   f rom  t h e   t a b l e   t h e   e l b o w   of   h i s   or   h e r   p l a y i n g  



arm,   and  s h o u l d   n o t   u se   h i s   o r   h e r   i d l e   hand  to  i n t e r f e r e  

w i t h   t h e   p r o g r e s s   of   t h e   game .   To  o v e r c o m e   or  r e d u c e  

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

w h i c h   can   be  o p e r a t e d   by  a  p l a y e r   when  t h e   p l a y e r   i s   in  a  

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

a c t i v a t e   s i g n a l l i n g   means   and  t h u s   g i v e   r i s e   to   a  w a r n i n g  

s i g n a l   i f   and  when  t h e   p l a y e r   moves   f rom  t h a t   a g r e e d  

p o s i t i o n .   The  s e n s i n g   m e a n s   may  be  r e s p o n s i v e   to   a  

p l a y e r   m o v i n g   in   a n y  o n e   o r - m o r e   of   t h e   f o l l o w i n g   w a y s :  

r i s i n g   f rom  h i s   or   h e r   s e a t ,   r a i s i n g   t h e   e l b o w   of   h i s   o r  

h e r   p l a y i n g   arm  f rom  a  p r e d e t e r m i n e d   p o s i t i o n ,   and  m o v i n g  

h i s   or   h e r   i d l e   arm  f rom  a  p r e d e t e r m i n e d   p o s i t i o n .  

The  b i a s i n g   means   p r e f e r a b l y   c o m p r i s e s   a  m o t o r   and  a  

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

t o r q u e   f r o m   t h e   m o t o r .   The  r e a c t i o n   member  or   e a c h  

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

p a r t - c i r c u l a r   p a t h .   M o r e o v e r   t h e   r e a c t i o n   member  or  e a c h  

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

m o u n t e d   f o r   r o t a t i o n   a b o u t   an  a x i s   t r a n s v e r s e   to   t h e   a r m .  

One  p a r t i c u l a r   form  o f   a m u s e m e n t   d e v i c e   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   w i l l   now  be  d e s c r i b e d   in  m o r e  

d e t a i l ,   by  way  of   e x a m p l e ,   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  i s   an  i s o m e t r i c   v i e w   of   an  a m u s e m e n t   d e v i c e  

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 ,  

F i g u r e   2  i s   a  s i d e   v i e w   o f   a  d e v i c e   v e r y   s i m i l a r   t o  

t h a t   shown  in  F i g u r e   1,  w i t h   a  c a s i n g   t h e r e o f   b r o k e n  

away  to   r e v e a l   t h e   i n t e r i o r   and  w i t h   some  p a r t s  

shown  in   s e c t i o n ,  

F i g u r e   3  i s   a  s e c t i o n   s u b s t a n t i a l l y   a l o n g   t h e   l i n e  

3-3  of   F i g u r e   2 ,  



F i g u r e   4  i s   a  p l a n   v i ew   c o r r e s p o n d i n g   to   F i g u r e   3 

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

c e r t a i n   p a r t s   b r o k e n   away  to  r e v e a l   o t h e r   p a r t s  

b e n e a t h ,   a n d  

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

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

Each   of   t h e   d e v i c e s   i l l u s t r a t e d   i s   c a p a b l e   of   u s e  
b o t h   in   a  t w o - p l a y e r   mode  and  in   a  s i n g l e - p l a y e r   m o d e .  

As  t h e   d e v i c e s   a r e   so  s i m i l a r   t h e   same  r e f e r e n c e   n u m e r a l s  

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

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

c a s i n g   1  of   w h i c h   a  l o w e r   p a r t   2  i s   in   t h e   fo rm  of   a  

r i g i d   m e t a l   c y l i n d e r   w i t h   i t s   a x i s   v e r t i c a l .   Fo r   c l a r i t y  

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

c a s i n g   i s   n o t   i l l u s t r a t e d .   An  u p p e r   p a r t   3  o f   t h e   c a s i n g  

i s   s h a p e d   as  shown  to   p r e s e n t   i n c l i n e d   d i s p l a y   f a c e s   4  o f  

a p p r o x i m a t e l y   s e m i - c i r c u l a r   s h a p e .   F o u r   f e e t   5  p r o j e c t  

r a d i a l l y   f rom  t h e   l o w e r   end  of   t h e   c a s i n g   and  s e r v e   t o  

s t a b i l i s e   t h e   d e v i c e   in   u s e .   P i v o t   r o d s   6  p r o j e c t  

u p w a r d s   f rom  t h e   o u t e r   e n d s   of   two  of  t h e   f e e t   5  and  h a v e  

u p w a r d l y   and  o u t w a r d l y   e x t e n d i n g   c u r v e d   b r a c k e t s   7 

p i v o t e d   to   t h e i r   u p p e r   e n d s .   Each  b r a c k e t   7  c a r r i e s   a  

s e a t  8   w h i c h   i s   a l s o   s u p p o r t e d   by  a  g r o u n d - e n g a g i n g  

s u p p o r t   t u b e   9  e x t e n d i n g   v e r t i c a l l y   d o w n w a r d s   f rom  i t s  

c e n t r e .   With   t h i s   a r r a n g e m e n t   e a c h   s e a t   8  i s   m o v a b l e   i n  

an  a r c   a r o u n d   t h e   a x i s   of   t h e   a s s o c i a t e d   p i v o t   rod  6 ,  

w h e r e b y   i t s   p o s i t i o n   r e l a t i v e   to   t h e   c a s i n g   1  can  b e  

v a r i e d .   P r o j e c t i n g   f rom  t h e   c a s i n g   1  t o w a r d s   t h e   s e a t s   8 

a r e   a r m s  1 0   c a r r y i n g   a t   t h e i r   o u t e r   e n d s   a d j u s t a b l e  

e l b o w - r e s t s   11.  A p p r o x i m a t e l y   a t   r i g h t   a n g l e s   to  t h e  

arms  10,  a  p a i r   of   a rms  12  p r o j e c t   f r o m  t h e   c a s i n g   1  a n d  

c a r r y   a t   t h e i r   o u t e r   e n d s   h a n d - g r i p s   13  f o r   t h e   p l a y e r s '  



i d l e   h a n d s .   P a r a l l e l   w i t h   t h e   arms  10  b u t   a t   a  h i g h e r  
l e v e l   t h e r e   i s   a  m a i n   s h a f t   w h i c h   c a r r i e s   t u b u l a r  

e x t e n s i o n s   14  w h i c h   p r o j e c t   f rom  t he   c a s i n g .   O p e r a t i n g  

a rms   15  e x t e n d   u p w a r d s   f rom  t h e   p r o j e c t i n g   p a r t s   of  t h e  

e x t e n s i o n s   14,   e a c h   o p e r a t i n g   arm  c a r r y i n g   a t   i t s   u p p e r  
end  an  o u t w a r d l y   i n c l i n e d   h a n d l e   16  c o n s t i t u t i n g   a  

r e a c t i o n   m e m b e r .  

R e f e r r i n g   now  to   F i g u r e s   2  to   4,  t h e s e   s h o w  

o p e r a t i n g   m e c h a n i s m   c o n t a i n e d   w i t h i n   t h e   c a s i n g   1 .  

M o u n t e d   in   t h e   c a s i n g   i s   a  h o r i z o n t a l   s u p p o r t i n g   f r a m e   17 

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

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

t h e   c a s i n g .   A  b r a c k e t   18  i s   s u s p e n d e d   f rom  t h e   f r a m e   a n d  

c a r r i e s   a  r e v e r s i b l e   e l e c t r i c   m o t o r   19  a t   i t s   l o w e r   e n d .  

An  o u t p u t   s h a f t   of   t h e   m o t o r   r o t a t e s   a b o u t   a  v e r t i c a l  

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

s l i p p i n g   c l u t c h   20.  The  s l i p p i n g   c l u t c h   20  has   an  o u t p u t  
c o - a x i a l   w i t h   t h e   i n p u t   and  c o n n e c t e d   to   a  p u l l e y   2 1 .  

The  a r r a n g e m e n t   i s   s u c h   t h a t   t h e   d e g r e e   or   e x t e n t   of   t h e  

c o u p l i n g   b e t w e e n   t h e   i n p u t   and  t h e   o u t p u t   of   t h e   c l u t c h  

can  be  v a r i e d .   The  c l u t c h   may  be  of   any  s u i t a b l e  

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

c o u p l i n g .   P r e f e r a b l y ,   h o w e v e r ,   t h e   c l u t c h   20  i s   a  

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

f i x e d ,   a n n u l a r   o u t e r   c a s i n g   c o n t a i n i n g   a  s t a t o r  

c o m p r i s i n g   e l e c t r o m a g n e t s   w h i c h   in  use   a r e   f ed   w i t h   a  

d . c .   c u r r e n t   and  p r o d u c e   an  a x i a l   f i e l d .   I n s i d e   t h e  

s t a t o r   and  c o - a x i a l   w i t h   i t   i s   a  r o t a t a b l e   c o r e  

i n c o r p o r a t i n g   a  p e r m a n e n t   m a g n e t   and  c o n n e c t e d   d i r e c t l y  

to   t h e   o u t p u t   s h a f t   o f   t h e   r e d u c t i o n   g e a r i n g   d r i v e n   b y  
t h e   m o t o r   19.  A l s o   i n s i d e   t h e   s t a t o r   and  c o - a x i a l   w i t h  

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

to   t h e   p u l l e y   21.  The  d i s c   i s   n o r m a l l y   b i a s e d   a x i a l l y  

away  f rom  t h e   c o r e   by  s p r i n g   m e a n s .   When  a  s u i t a b l e  



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

c i r c u i t   i s   f o r m e d   t h r o u g h   t h e   c o r e   and  t h e   d i s c   w i t h   t h e  

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

i t   f r i c t i o n a l l y .   As  t h e   c u r r e n t   i n c r e a s e s   t h e   f r i c t i o n a l  

e n g a g e m e n t   a l s o   i n c r e a s e s .   T h u s ,   when  t h e   m o t o r   i s  

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

t h e   p u l l e y  2 1   i s   h e l d   a g a i n s t   r o t a t i o n ,   a  t o r q u e   i s  

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

c u r r e n t   p a s s i n g   t h r o u g h   t h e   s t a t o r .   T h i s   t o r q u e   g i v e s  
r i s e   to   t h e   b i a s i n g   f o r c e s   on  t h e   h a n d l e   1 6 .  

An  e n d l e s s   b e l t   22  p a s s e s   r o u n d   t h e   p u l l e y   w h e e l   21  

and  a l s o   r o u n d   a  p u l l e y   w h e e l   23  w h i c h   i s   of   l a r g e r  

d i a m e t e r   t h a n   t h e   p u l l e y   w h e e l   21  and  i s   k e y e d   to   t h e  

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

, r e f e r e n c e   n u m e r a l   24.  The  ma in   s h a f t   24  r u n s   in   m u t u a l l y  

s p a c e d   b e a r i n g s   25  s e c u r e d   t o   t h e   u p p e r   e n d s   o f  

s q u a r e - s e c t i o n   t u b u l a r   p i l l a r s   26  of   w h i c h   t h e   l o w e r   e n d s  

a r e   m o u n t e d   on  t h e   f r a m e   1 7 .  

I n n e r   end  p o r t i o n s   of   t h e   arms  10  e x t e n d   t h r o u g h  

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

g u i d e s   27  m o u n t e d   on  t h e   f r a m e   17.  Each  arm  10  c a r r i e s   a  

p i n   28  a t   i t s   i n n e r   end  w h i c h   p r e v e n t s   t h e   arm  b e i n g  

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

arm  10  i s   f r e e   to   be  p u s h e d   a x i a l l y   i n w a r d s   to   a  l i m i t e d  

e x t e n t   t h r o u g h   i t s   g u i d e .   M o r e o v e r   e a c h   arm  10  i s   a l s o  

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

To  t h i s   end   i t   i s   m o u n t e d   l o o s e l y   in  i t s   a s s o c i a t e d  

g u i d e .   N e a r   t h e   o u t e r   end  of   e a c h   g u i d e ,   and  b e n e a t h   t h e  

a s s o c i a t e d   arm  10,  i s   a  s t r o n g   l e a f   s p r i n g   29  w h i c h   u r g e s  
t h e   arm  u p w a r d s ,   away  f rom  a  m i c r o - s w i t c h  3 0   s e c u r e d  

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

e i t h e r   one   of   t h e   e l b o w - r e s t s   11,  t he   a s s o c i a t e d  



s p r i n g   29  y i e l d s   and  t h e   a s s o c i a t e d   m i c r o - s w i t c h   30  i s  

o p e r a t e d .  

The  e l b o w - r e s t   11  i l l u s t r a t e d   in   F i g u r e   2  i s   m o u n t e d  

on  i t s   a s s o c i a t e d   arm  in  such   a  m a n n e r   t h a t   i t s   p o s i t i o n  

can  be  a d j u s t e d   by  s c r e w i n g   i t   up  or   down.   To  t h i s   e n d  

t h e   e l b o w - r e s t   i s   s e c u r e d   to   t h e   u p p e r   end  o f   an  a x i a l l y  

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

s e c u r e d   in   a  s l e e v e   31  a t   t h e   o u t e r   end  o f   t h e   arm  1 0 .  

In  a  m o d i f i e d   a r r a n g e m e n t   shown  in  F i g u r e   1  t h e   s l e e v e   31 

i s   r e p l a c e d   by  an  u p w a r d l y   b e n t   end  p o r t i o n   of   t h e   a r m  

1 0 .  

I n n e r   end  p o r t i o n s   of   t h e   a rms   12  a l s o   e x t e n d  

t h r o u g h   a p e r t u r e s   in   t h e   l o w e r   p a r t   2  o f   t h e   c a s i n g .  

They   e n t e r   a s s o c i a t e d   h o u s i n g s   32.  A  v e r t i c a l   p i v o t  

p i n  3 3   e x t e n d s   v e r t i c a l l y   t h r o u g h   e a c h   h o u s i n g  3 2   a n d  

t h a t   p a r t   o f   t h e   a s s o c i a t e d   arm  w i t h i n   i t .   Each   of   t h e  

a rms  12  i s   t h u s   a b l e   to   s w i n g   h o r i z o n t a l l y   t h r o u g h   an  a r c  

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

p i n s   34  a d j a c e n t   to   t h e   p i v o t   p i n   3 3 .  

Each   of   t h e   h a n d - g r i p s   13  and  e a c h   o f   t h e   h a n d l e s   16 

i s   p r o v i d e d   w i t h   an  e l e c t r i c   s w i t c h   35  o p e r a b l e   by  a  

p u s h - b u t t o n   a t   t h e   end  t h e r e o f .   E a c h   s w i t c h   i s  

s p r i n g - b i a s e d   to   an  o f f   p o s i t i o n   b u t   i s   s u c h   t h a t   when  a  

p l a y e r ' s   hand   g r i p s   t h e   h a n d - g r i p   or   h a n d l e   c o n c e r n e d   t h e  

b u t t o n   can  be  d e p r e s s e d   by  t h e   t humb  to  b r i n g   t h e  

a s s o c i a t e d   s w i t c h   to   an  on  p o s i t i o n .   The  m i c r o - s w i t c h e s  

30  and  t h e   s w i t c h e s   35  t o g e t h e r   c o n s t i t u t e   s e n s i n g   m e a n s .  

F u r t h e r   e a c h   s e a t   8  i n c o r p o r a t e s   an  e l e c t r i c   s w i t c h   ( n o t  

shown)   so  a r r a n g e d   t h a t   when  no  one  i s   s e a t e d   on  t h e   s e a t  

t h e   a s s o c i a t e d   s w i t c h   i s   o f f   b u t   when  s o m e o n e   i s   s e a t e d  

on  t h e   s e a t   t h a t   s w i t c h   i s   on.   Such  s e a t   s w i t c h e s   a l s o  

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



T r a c k i n g   m e a n s   (no t   shown)  i s   c o u p l e d   to   t h e   m a i n  

s h a f t   24  and  i s   o p e r a t i v e   to   p r o v i d e   an  e l e c t r i c   s i g n a l  

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

main   s h a f t  2 4 .   For   e x a m p l e   t h e   t r a c k i n g   means   m a y  

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

to  r o t a t e   w i t h   t h e   ma in   s h a f t .   P r e f e r a b l y ,   h o w e v e r ,   t h e  

t r a c k i n g   means   c o m p r i s e s   an  a c t u a t i n g   p i n   p r o j e c t i n g  

r a d i a l l y   f rom  t h e   main   s h a f t   24  and  t h r e e   m i c r o - s w i t c h e s  

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

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

a c t u a t i n g   p i n .   The  a r r a n g e m e n t   i s   s u c h   t h a t   when  t h e  

o p e r a t i n g   a rms  15  a r e   v e r t i c a l   t h e   a c t u a t i n g   p i n  

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

t h e   a rms  e x t e n d   h o r i z o n t a l l y   to   one  s i d e   of   t h e   d e v i c e  

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

of  t h e   m i c r o - s w i t c h e s ,   and  when  t h e   arms  e x t e n d  

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

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

m i c r o - s w i t c h e s .  

Each   of   t h e   d i s p l a y   f a c e s   4  of  t h e   c a s i n g   i s  

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

means   and  s i g n a l l i n g   means   as  shown  in  F i g u r e   5.  T h e  

s e t t i n g   means   c o m p r i s e s   t h e   f o l l o w i n g   t o u c h - s w i t c h e s :   3 7 ,  

to   be  o p e r a t e d   i f   a  game  i s   to   be  p l a y e d   by  a  s i n g l e  

p l a y e r ;   38,  to   be  o p e r a t e d   i f   a  game  i s   to   be  p l a y e d   b y  

two  p l a y e r s ;   39,  to   be  o p e r a t e d   i f   t h e   p l a y e r   i s   m a l e ;  

40,  to   be  o p e r a t e d   i f   t h e   p l a y e r   i s   f e m a l e ;   41,  to   b e  

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

( d e s c r i b e d   b e l o w )   i s   to   be  i n c r e a s e d ;   and  42,  to   b e  

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

The  s e t t i n g   means   a l s o   i n c o r p o r a t e s   i n d i c a t i n g   m e a n s  

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

t o u c h - s w i t c h e s   37  to   42  t o g e t h e r   w i t h   t h e   n u m e r i c a l  

d i s p l a y .   When  any  of   t h e   s w i t c h e s   i s   o p e r a t e d   i t   i s  

i l l u m i n a t e d   f rom  b e h i n d ,   t h a t   i l l u m i n a t i o n   c o n s t i t u t i n g  



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

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

t h e   f o l l o w i n g   c i r c u m s t a n c e s :   43,  when  t h e   o p e r a t i n g   a r m s  

15  a r e   v e r t i c a l   and  a  game  i s   to   be  b e g u n ;   44,  when  a  

game  i s   in   p r o g r e s s ;   45 ,   when  a  p l a y e r   w i n s ;   46,  when  a  

p l a y e r   l o s e s ;   47,   when  t h e   a s s o c i a t e d   s e a t   s w i t c h   i s   o f f ;  

48 ,   when  t h e   a s s o c i a t e d   m i c r o - s w i t c h   29  i s   o f f   ( t h e  

p l a y e r ' s   e l b o w   b e i n g   r a i s e d ) ;   49,   when  t h e   p l a y e r ' s   i d l e  

h a n d   f a i l s   to   o p e r a t e   t h e   s w i t c h   34  in   t h e   a s s o c i a t e d  

h a n d - g r i p   13;  and  50,   when  t h e   p l a y e r ' s   p l a y i n g   h a n d  

f a i l s   to   o p e r a t e   t h e   s w i t c h   34  in   t h e   a s s o c i a t e d  

h a n d l e   16.  As  i n d i c a t e d   a b o v e ,   t h e   i n d i c a t i n g   means   a l s o  

i n c l u d e s   a  n u m e r i c a l   d i s p l a y   51  ( r e f e r r e d   t o   above )   w h i c h  

i n i t i a l l y   i n d i c a t e s   a  low  w e i g h t .   The  n u m e r i c a l   d i s p l a y  

may  c o m p r i s e   a  l i q u i d - c r y s t a l   d i s p l a y .   When 

t o u c h - s w i t c h   41  i s   o p e r a t e d ,   h o w e v e r   t h e   w e i g h t   i n d i c a t e d  

by  t h e   d i s p l a y   51  p r o g r e s s i v e l y   i n c r e a s e s   u n t i l   t h e  

t o u c h - s w i t c h   41  i s   r e l e a s e d .   S i m i l a r l y   i f   t h e  

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

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

a p p l i e s   to   t h e   p l a y e r   u s i n g   t h e   s e a t   8  f a c i n g   t h a t   p a n e l .  

The  d e v i c e   a l s o   i n c l u d e s   a  m i c r o - p r o c e s s o r   a n d  

a s s o c i a t e d   ROMs  o p e r a t i v e   to  c o n t r o l   t h e   c l u t c h   20  a n d  

t h e   s i g n a l l i n g   m e a n s   in   r e s p o n s e   to   s i g n a l s   f rom  t h e  

s e n s i n g   m e a n s ,   t h e   t r a c k i n g   means   and  t h e   s e t t i n g   m e a n s .  

When  t h e   d e v i c e   i s   to   be  u s e d   by  two  p l a y e r s ,   e a c h  

o f   t h e   p l a y e r s   o c c u p i e s   one  of  t h e   s e a t s   8.  B e f o r e  

s i t t i n g   down,   t h e   p l a y e r s   d e c i d e   w h e t h e r   t h e y   a r e   to  p l a y  

a  r i g h t - h a n d e d   o r   a  l e f t - h a n d e d   game,   and  t h e y   move  t h e  

s e a t s   to   a p p r o p r i a t e   p o s i t i o n s   and  a d j u s t   t h e   h e i g h t s   o f  

t h e   s e a t s .   They  t h e n   s i t   down.  One  of   t h e   p l a y e r s   t h e n  

o p e r a t e s   a  s w i t c h   ( n o t   shown)  to   a  ' R i g h t '   or  ' L e f t '  

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

on .   The  p l a y e r s   a l s o   o p e r a t e   t h e   t o u c h - s w i t c h e s   38  a n d  



t h e   a p p r o p r i a t e   o n e s   of   t h e   t o u c h - s w i t c h e s   39  a n d  4 0 .  

They  a l s o   o p e r a t e   t h e   t o u c h - s w i t c h e s   41  (and  i f   n e c e s s a r y  
t h e   t o u c h - s w i t c h e s   42)  in  such  a  m a n n e r   t h a t   e a c h  

p l a y e r ' s   own  b o d y - w e i g h t   i s   i n d i c a t e d   by  t h e   a s s o c i a t e d  

n u m e r i c a l   d i s p l a y   51.  The  d i s p l a y   may  i n d i c a t e   t h e  

b o d y - w e i g h t   in  any  s u i t a b l e   u n i t s ,   f o r   e x a m p l e   in  s t o n e s  

and  p o u n d s   or  in   k i l o g r a m s .   T h e r e   may  be  u p p e r   and  l o w e r  

l i m i t s   to  t he   w e i g h t s   d i s p l a y e d .   Fo r   e x a m p l e   t h e   w e i g h t s  

may  run   from  7  s t o n e   to   14  s t o n e   ( i . e .   98  l b s   to  196  l b s  

o r   44 .5   kg  to  89  kg  r e s p e c t i v e l y ) ,   any  p l a y e r   w i t h   a  

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

l i m i t i n g   v a l u e .  

Each  p l a y e r   t h e n   p l a c e s   t h e   e l b o w   of   h i s   or  h e r  

p l a y i n g   arm  on  t h e   a d j a c e n t   e l b o w - r e s t   11,  ( h a v i n g ,   i f  

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

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

g r i p s   t he   a d j a c e n t   h a n d l e   16  w i t h   h i s   or   h e r   p l a y i n g   h a n d  

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

a s s o c i a t e d   s w i t c h   34  w i t h   h i s   or  h e r   t h u m b .   At  t he   s a m e  

t i m e   e a c h   p l a y e r   g r i p s   t h e   a d j a c e n t   h a n d - g r i p   13  w i t h   h i s  

or   h e r   i d l e   hand  and  d e p r e s s e s   t h e   a s s o c i a t e d   p u s h - b u t t o n  

of   t h e   a s s o c i a t e d   s w i t c h   35  w i t h   t h e   thumb  of   t h a t   h a n d .  

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

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

means   so  as  to  warn   t h e   p l a y e r s   t h a t   t h e   game  i s   a b o u t   t o  

s t a r t ,   b u t   t he   game  w i l l   n o t   s t a r t   u n t i l   t he   o p e r a t i v e  

arms  7  a r e   v e r t i c a l .   The  game  t h e n   s t a r t s .   S i g n a l s   f r o m  

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

d e t e r m i n e   what   a v e r a g e   b i a s i n g   t o r q u e   s h o u l d   be  a p p l i e d  

to   t h e   main  s h a f t   24  in  o r d e r   to   g i v e   e a c h   p l a y e r   a  f a i r  

c h a n c e   of  v i c t o r y .   I t   may  be  t h a t   no  b i a s i n g   t o r q u e   i s  

n e c e s s a r y ,   in  w h i c h   c a s e  n o   such   t o r q u e   i s   a p p l i e d   to   t h e  

m a i n   s h a f t   24;  i t   i s   much  more  l i k e l y ,   h o w e v e r ,   t h a t   t h e  

a p p l i c a t i o n   of  a  b i a s i n g   t o r q u e   w i l l   be  a p p r o p r i a t e .  



T h i s   t o r q u e   i s   a p p l i e d   by  t h e   m o t o r   19  o p e r a t i n g   t h r o u g h  

t h e   c l u t c h   20,  t h e   p u l l e y s   21  and  23,  and  t h e   b e l t   2 2 .  

The  a r r a n g e m e n t   i s   p r e f e r a b l y   such   t h a t   t h e   c l u t c h  

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

a v e r a g e   v a l u e   r e q u i r e d ,   f o r   in   t h i s   way  no  s u d d e n   f o r c e s  

a r e   i m p o s e d   on  t h e   p l a y e r s '   h a n d s   and  a r m s .  

The  r o t a t i o n a l   d i r e c t i o n   in  w h i c h   t h e   t o r q u e   i s  

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

m o t o r   i s   r e v e r s e d .   T h r o u g h o u t   a  game,   t h e   r o t a t i o n a l  

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

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

i s   d e t e r m i n e d   by  t h e   m i c r o p r o c e s s o r .  

The  d e v i c e   a l s o   i n c l u d e s   f l u c t u a t i o n   means   s u c h   t h a t  

in   a d d i t i o n   to   i t s   n o r m a l l y   a p p l y i n g   a  b i a s i n g   t o r q u e ,  

t h e   c l u t c h  2 0   a l s o   o p e r a t e s   to   a p p l y   f l u c t u a t i o n s   o r  

v a r i a t i o n s   in  t o r q u e   to   t h e   ma in   s h a f t   24  in  a  r a n d o m  

m a n n e r   or   a t   l e a s t   in   a  m a n n e r   t h a t   i s   s u f f i c i e n t l y  

v a r i e d   as  n o t   be  f o r e s e e a b l e   by  t h e   p l a y e r s .   The  e f f e c t  

o f   t h e s e   f l u c t u a t i o n s   or   v a r i a t i o n s   in  t o r q u e   i s   s u c h  

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

w h e t h e r   t h e   v a r i a t i o n s   in   t h e   r e a c t i o n   f o r c e s   e x e r t e d   o n  

h i s   or   h e r   p l a y i n g   h a n d   a r e   d e r i v e d   from  t h e   o t h e r   p l a y e r  

or   f rom  t h e   d e v i c e   i t s e l f .   The  f l u c t u a t i o n   i s   e f f e c t e d  

by  v a r y i n g   t h e   e l e c t r i c   c u r r e n t   a p p l i e d   to   t h e   c l u t c h   2 0 .  

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

by  t h e   m i c r o p r o c e s s o r   and  i t   may  be  r a n d o m   o r  

p r e - r e c o r d e d   and  s t o r e d   in  a  ROM. 

In  t h e   c o u r s e   of   t h e   game  t he   r o t a t i o n a l   or  a n g u l a r  

p o s i t i o n   of   t h e   main   s h a f t   24  i s   l i k e l y   to   v a r y   in  f a v o u r  

of   one   p l a y e r   or   t h e   o t h e r .   The  t r a c k i n g   means   may  b e  

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

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



i n f o r m a t i o n   i s   f ed   to   t h e   m i c r o p r o c e s s o r .   The  p r o g r a m m e  

of  t h e   m i c r o p r o c e s s o r   may  be  such  as  to   t a k e   t h i s  

i n f o r m a t i o n   i n t o   a c c o u n t   so  as  to  e n a b l e   t h e   b i a s i n g  

t o r q u e   to  be  v a r i e d   in   such   a  m a n n e r   as  to   p r o v i d e   a n  

e n j o y a b l e   game.  For   e x a m p l e ,   i f   i t   b e c o m e s   a p p a r e n t   t h a t  

one  p l a y e r   i s   l i k e l y   to   win  r a p i d l y   an  i n c r e a s e d   b i a s i n g  

t o r q u e   may  be  a p p l i e d ,   a t   l e a s t   f o r   a  w h i l e ,   to   c o u n t e r  

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

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

w h e r e   t h e   t r a c k i n g   means   c o m p r i s e s   o n l y   t h r e e  

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

to  t h e   m i c r o p r o c e s s o r   i s   w h e t h e r   t he   a rms  a r e   v e r t i c a l  

(or  s u b s t a n t i a l l y   v e r t i c a l )   or  a r e   h o r i z o n t a l .   V a r i a t i o n  

of  t h e   b i a s i n g   t o r q u e   in  a  manne r   d e p e n d a n t   on  t h e  

i n c l i n a t i o n   of  t h e   a rms   i s   t h e r e f o r e   no t   p o s s i b l e .  

V i c t o r y   f o r   one  p l a y e r   or  t h e   o t h e r   o c c u r s   when  t h e  

o p e r a t i n g   arms  15  h a v e   r e a c h e d   a  s u b s t a n t i a l l y   h o r i z o n t a l  

p o s i t i o n ,   t h i s   b e i n g   d e t e c t e d   by  t h e   t r a c k i n g   m e a n s .  

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

by  t h e   i l l u m i n a t i o n   of   t h e   p a n e l   45.  On  t h e   l o s e r ' s   s i d e  

t h e   p a n e l   46  i s   i l l u m i n a t e d .   The  game  i s   t h e n   b r o u g h t   t o  

an  e n d .  

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

s h o u l d   move  in  s u c h   a  m a n n e r   t h a t   any  of   t h e   f o u r  

s w i t c h e s   ( the   s e a t   s w i t c h ,   m i c r o - s w i t c h e s   30  a n d  

s w i t c h e s   35)  u n d e r   h i s   or   he r   c o n t r o l   i s   r e l e a s e d ,   t h e  

game  i s   b r o u g h t   to   an  end  and  t h e   a p p r o p r i a t e   p a n e l   ( 4 7 ,  

48,  49  or  50)  i s   i l l u m i n a t e d .   The  d e v i c e   may  o p e r a t e   i n  

such   a  m a n n e r   t h a t   d u r i n g   a  s u b s e q u e n t   game  a  p l a y e r   who  

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

The  use  of  t h e   d e v i c e   in  a  t w o - p l a y e r   mode  has   b e e n  

d e s c r i b e d   a b o v e .   I f   t h e   d e v i c e   i s   t o  b e   u s e d   in  a  

o n e - p l a y e r   mode  t h e   p l a y e r   s e t s   the   s e t t i n g   means   l a r g e l y  



as  b e f o r e   b u t   o p e r a t e s   t h e   t o u c h - s w i t c h   37  i n s t e a d   of  t h e  

t o u c h - s w i t c h   38.  T h i s   c a u s e s   t h e   m i c r o p r o c e s s o r   to  a p p l y  

to   t h e   ma in   s h a f t   24  d u r i n g   t h e   c o u r s e   of  t he   game  a n  

a v e r a g e   b i a s i n g   t o r q u e   a p p r o p r i a t e   to   t h e   sex  and  w e i g h t  

o f   t h e   p l a y e r .   F l u c t u a t i o n s   or   v a r i a t i o n s   in  t o r q u e   a r e  

a l s o   a p p l i e d   as  in   t h e   t w o - p l a y e r   mode  o f   use   d e s c r i b e d  

a b o v e .  

In  e i t h e r   mode  of   u s e   t h e   m i c r o p r o c e s s o r   o p e r a t e s   t o  

p r e v e n t   any  v e r y   r a p i d   or  s u d d e n   m o v e m e n t   of  t h e  

o p e r a t i n g   a rms  15  s u c h   as  m i g h t   c a u s e   i n j u r y .  

Any  o f   v a r i o u s   m o d i f i c a t i o n s   and  a d d i t i o n s   may  b e  

made  to   t h e   d e v i c e .   For   e x a m p l e   t h e   d e v i c e   may  be  m a d e  

s u c h   as  to   r e q u i r e   t h e   i n s e r t i o n   of   a  c o i n   or  c o i n s  

b e f o r e   i t   can  be  u s e d .   In  a d d i t i o n   to   t he   v i s i b l e  

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

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

v i s i b l e   w a r n i n g   s i g n a l s   t h a t   o c c u r   when  t h e   s e n s i n g   m e a n s  

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

p o s i t i o n .   A l t e r n a t i v e l y   or  in  a d d i t i o n   t h e   a u d i b l e  

s i g n a l s   may  i n d i c a t e   when  a  p l a y e r   i s   n e a r i n g   v i c t o r y   o r  

h a s   won  a  g a m e .  

The  d e v i c e   may  h a v e   t h e   f a c i l i t y   to   e n a b l e   i t ,   i n  

t h e   o n e - p l a y e r   mode ,   to   a p p l y   to   t h e   ma in   s h a f t   24  a  

p a t t e r n   of   f l u c t u a t i o n s   or  v a r i a t i o n s   in  t o r q u e   wh ich   i s  

t h e   same  as  t h a t   a p p l i e d   by  a  s u c c e s s f u l   or  f a m o u s  

a r m - w e s t l e r   in  a  game  in  w h i c h   he  or  she  was  t h e   v i c t o r .  

The  p a t t e r n   may  be  c a p a b l e   of   b e i n g   m o d i f i e d   in  r e s p o n s e  

to   v a r i a t i o n s   in  t h e   s e t t i n g s   of  t h e   t o u c h - s w i t c h e s   3 9 ,  

40,   41  and  42  so  as  to   g i v e   any  p l a y e r   a  r e a s o n a b l e   game  

when  e m p l o y i n g   t h a t   f a c i l i t y .  

A n o t h e r   form  of   d e v i c e   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   i s   l a r g e l y   s i m i l a r   to   t h a t   d e s c r i b e d  



above   bu t   i s   a r r a n g e d   to   be  u sed   o n l y   in  t h e   o n e - p l a y e r  

mode.   I t   t h e r e f o r e   l a c k s   one  of  t he   o p e r a t i n g   arms  1 5 ,  

and  a l s o   l a c k s   t h e   s e a t   8,  arm  10,  e l b o w   r e s t   11,  arm  12 

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

arm  and  i t   has  o n l y   one  d i s p l a y   p a n e l .   In  o r d e r   to  a v o i d  

games  p l a y e d   on  s u c h   a  d e v i c e   b e i n g   d u l l ,   f l u c t u a t i o n  

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

In  e a c h   of  t h e   d e v i c e s   d e s c r i b e d   a b o v e   t h e r e   i s   a 

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

In  l e s s   c o m p l e x   d e v i c e s   t he   m i c r o p r o c e s s o r   may  b e  

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

by  s u i t a b l e   l o g i c   c i r c u i t r y   w h i c h   may  c o m p r i s e  

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

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

o p e r a t i v e   to  l o c k   t h e   r e a c t i o n   member  or  r e a c t i o n   m e m b e r s  

a g a i n s t   movemen t   when  a  game  is   no t   b e i n g   p l a y e d .   T h e  

l o c k i n g   means   i s   a l s o   p r e f e r a b l y   o p e r a t i v e   when  t h e   p o w e r  

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

may  c o m p r i s e   an  e l e c t r o m a g n e t i c   c l amp   w h i c h   i s   h e l d  

i n o p e r a t i v e   by  an  e l e c t r i c   c u r r e n t   when  a  game  i s   b e i n g  

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

u n d e r   s p r i n g - l o a d i n g   so  as  to  s e c u r e   t h e   ma in   s h a f t  

a g a i n s t   r o t a t i o n .   I t   may  f o r   e x a m p l e   l o c k   t h e   main   s h a f t  

i f   and  when  t he   ma in   s h a f t   is  r o t a t e d   so  t h a t   t h e  

o p e r a t i n g   arms  a r e   v e r t i c a l   or  h o r i z o n t a l .  

I f   d e s i r e d   a  d e v i c e   e m b o d y i n g   the   i n v e n t i o n   may  a l s o  

i n c o r p o r a t e   a  p r i n t e r   or   be  c a p a b l e   of  a t t a c h m e n t   to  a  

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

to  be  p r i n t e d   o u t .   For   e x a m p l e   t h e r e   may  be  a  k e y b o a r d  

e n a b l i n g   a  p l a y e r   to  e n t e r   h i s   or  her   name  and  a  p r i n t e r  

o p e r a t i v e   t o  i s s u e   a  p r i n t e d   s l i p   a f t e r   a  game  has   b e e n  

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

p l a y e r ' s   name.  Those   d e t a i l s   may  i n c l u d e   t h e   p l a y e r ' s  



w e i g h t ,   t h e   t i m e   and  d a t e   when  t h e   game  t o o k   p l a c e ,   t h e  

o u t c o m e   of   t h e   game  and  t h e   d u r a t i o n   of   t h e   game.   W h e r e  

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

f o r   t h e   s l i p   may  w e l l   be  d e r i v e d   f rom  i t .  

Each   of   t h e   d e v i c e s   d e s c r i b e d   i s   e n t i r e l y   p o w e r e d  

and  c o n t r o l l e d   by  e l e c t r i c a l   m e a n s .   T h i s   i s   n o t  

e s s e n t i a l ,   and  in   m o d i f i e d   a r r a n g e m e n t s   some  of   t h e  

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

p n e u m a t i c   or   o t h e r   m e a n s .   For   e x a m p l e ,   t h e   l o g i c  

c i r c u i t r y   u s e d   in  p l a c e   of   t h e   m i c r o p r o c e s s o r   may  be  o f  

p n e u m a t i c   or   h y d r a u l i c   f o rm  and  some  or  a l l   of  t h e  

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

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

may  f o r   e x a m p l e   be  r e p l a c e d   by  p n e u m a t i c   b e l l o w s   s o  

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

w i t h   t h e   r o t a t i o n a l   p o s i t i o n   of   t h e   ma in   s h a f t   2 4 .  

A l t e r n a t i v e l y   t h e   t r a c k i n g   means   may  be  r e p l a c e d   by  a  

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

t h e   b e l l o w s .   L i k e w i s e   t h e   e l e c t r i c   m o t o r  1 9   may  b e  

r e p l a c e d   by  a  p n e u m a t i c   or   h y d r a u l i c   m o t o r ;  

a l t e r n a t i v e l y ,   t o r q u e   may  be  a p p l i e d   to   t h e   ma in   s h a f t   24  

(or   some  e q u i v a l e n t   p a r t )   by  means   of   a  

p i s t o n - a n d - c y l i n d e r   u n i t .   Where  t h e   d e v i c e   u s e s  

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

a i r - b o t t l e   or  f rom  a  p o w e r - d r i v e n   c o m p r e s s o r .   T h e  

c o m p r e s s o r   may  be  i n c o r p o r a t e d   in   t h e   d e v i c e   or  i t   may  b e  

s i t u a t e d   e l s e w h e r e .   In  t h e   l a t t e r   c a s e   t h e   a i r   would   b e  

s u p p l i e d   to  t h e   d e v i c e   t h r o u g h   s u i t a b l e   p i p e w o r k .  

S i m i l a r l y   i f   t h e   d e v i c e   u s e s   h y d r a u l i c   f l u i d ,   t h i s   may  b e  

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

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

p o w e r - d r i v e n   h y d r a u l i c   pump  in  t h e   d e v i c e .  



1.  An  a m u s e m e n t   d e v i c e   c h a r a c t e r i s e d   in  t h a t   i t  

c o m p r i s e s   a  r e a c t i o n   member   (16)  f o r   e n g a g e m e n t   by  a  

p l a y e r ' s  h a n d ,   s a i d   r e a c t i o n   member  b e i n g   m o v a b l e   in  a  

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

of   a  s e c o n d   p l a y e r   t a k i n g   p a r t   in  a  c o n v e n t i o n a l   game  o f  

arm  w r e s t l i n g   w i t h   t h e   a f o r e m e n t i o n e d   or   f i r s t   p l a y e r ,  

and  b i a s i n g   means   (19,   20)  c a p a b l e   of  a p p l y i n g   to   s a i d  

r e a c t i o n   member   a  f o r c e   a p p r o p r i a t e   to  e n a b l e   s a i d   f i r s t  

p l a y e r   to   t a k e   p a r t ,   w i t h   t h e   a i d   of  t h e   d e v i c e ,   in  a 

game  r e s e m b l i n g   c o n v e n t i o n a l   arm  w r e s t l i n g .  

2.  An  a m u s e m e n t   d e v i c e   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 r e   i s   a  s e c o n d   r e a c t i o n   m e m b e r  

(16)  a d d i t i o n a l   to   t h e   a f o r e m e n t i o n e d   or   f i r s t   r e a c t i o n  

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

be  f o l l o w e d   by  t h e   hand   of   a  s e c o n d   p l a y e r   t a k i n g   p a r t   i n  

a  game  of   arm  w r e s t l i n g ,   c o u p l i n g   means   (24)  s u c h   t h a t   i n  

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

c o m p l e m e n t a r y   movement   of  t h e   o t h e r   r e a c t i o n   m e m b e r ,   t h e  

b i a s i n g   means   b e i n g   c a p a b l e   of  a d j u s t m e n t   in  s u c h   a  

m a n n e r   t h a t   in  use   when  e i t h e r   p l a y e r   e x e r t s   a  f o r c e   o n  

h i s   or   h e r   a s s o c i a t e d   r e a c t i o n   member  a  r e s u l t a n t   f o r c e  

of   a  d i f f e r e n t   s t r e n g t h   i s   e x e r t e d   on  t h e   o t h e r ' s   hand   b y  

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

s t r e n g t h   or  d i f f e r e n t   p h y s i q u e s   can  c o m p e t e   o n  

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

3.  An  a m u s e m e n t   d e v i c e   a c c o r d i n g   to   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   c o u p l i n g   means   (24)  i s   s u c h   a s  

to   p r o v i d e   a  d i r e c t   c o n n e c t i o n   b e t w e e n   s a i d   f i r s t   a n d  

s e c o n d   r e a c t i o n   m e m b e r s .  

4.  An  a m u s e m e n t   d e v i c e   a c c o r d i n g   to   e i t h e r   of  c l a i m s   2 

and  3  c h a r a c t e r i s e d   in  t h a t   t h e   b i a s i n g   means   i s   a l s o  



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

one  p l a y e r   e x e r t s   a  c e r t a i n   f o r c e   on  h i s   or  h e r  

a s s o c i a t e d   r e a c t i o n   member   t h e   same  r e s u l t a n t   f o r c e   i s  

e x e r t e d   by  t h e   o t h e r   r e a c t i o n   m e m b e r .  

5.  An  a m u s e m e n t   d e v i c e   a c c o r d i n g   t o   c l a i m   2 

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

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

one  p l a y e r   a l o n e   in   a  o n e - p l a y e r   mode ,   t h e   b i a s i n g   m e a n s  

b e i n g   o p e r a t i v e   in   t h e   o n e - p l a y e r   mode  to   c o u n t e r   u n a i d e d  

t h e   f o r c e s   e x e r t e d   by  s a i d   one  p l a y e r ' s   h a n d .  

6.  An  a m u s e m e n t   d e v i c e   a c c o r d i n g   t o   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 r e   i s   o n l y   a  s i n g l e   r e a c t i o n  

m e m b e r ,   and  t h e   b i a s i n g   means   i s   o p e r a t i v e   in   u se   t o  

c o u n t e r   u n a i d e d   t h e   f o r c e s   e x e r t e d   by  t h e   p l a y e r ' s   h a n d .  

7.  An  a m u s e m e n t   d e v i c e   a c c o r d i n g   t o   c l a i m   6 

c h a r a c t e r i s e d   in   t h a t   t h e   b i a s i n g   means   i s   a d j u s t a b l e   t o  

e n a b l e   t h e   d e v i c e   t o   be  u s e d   on  d i f f e r e n t   o c c a s i o n s   b y  

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

8.  An  a m u s e m e n t   d e v i c e   a c c o r d i n g   to   a n y  o n e   of   t h e  

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

f l u c t u a t i o n   m e a n s   o p e r a t i v e   in   use   to   v a r y   t h e   r e s i s t a n c e  

e n c o u n t e r e d   by  t h e   f i r s t   p l a y e r ' s   hand   i f   t h e r e   i s   o n l y  

one  p l a y e r ,   or   by  b o t h   p l a y e r s '   h a n d s   i f   t h e r e   a r e   t w o  

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

f o r e s e e n   by  t h e   p l a y e r   or   p l a y e r s .  

9.  An  a m u s e m e n t   d e v i c e   a c c o r d i n g   t o  a n y  o n e   of  t h e  

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

m e a n s   (37  to   42)  w h i c h   can  be  s e t   to   e f f e c t   a n  

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

s t a r t s .  



10.  An  a m u s e m e n t   d e v i c e   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 he   s e t t i n g   means   i n c l u d e s  

i n d i c a t i n g   m e a n s   (51)  w h i c h   i s   o p e r a t i v e   to  p r o v i d e  

i n f o r m a t i o n   as  to   w h i c h   s e t t i n g   of  t h e   s e t t i n g   means   i s  

a p p r o p r i a t e   f o r   t h e   p l a y e r   or  p l a y e r s   of   t h e   g a m e .  

11.  An  a m u s e m e n t   d e v i c e   a c c o r d i n g   to   a n y  o n e   of  t h e  

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

s i g n a l l i n g   means   (43  to   46)  o p e r a t i v e   to   p r o v i d e   a  s i g n a l  

i n d i c a t i n g   when  a  p a r t i c u l a r   s t a g e   of  a  game  is   r e a c h e d .  

12.  An  a m u s e m e n t   d e v i c e   a c c o r d i n g   to   a n y  o n e   of  t h e  

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

s e n s i n g   means   (30 ,   35)  w h i c h   can  be  o p e r a t e d   by  a  p l a y e r  

when  t h e   p l a y e r   i s   in  a  s u i t a b l e   p l a y i n g   p o s i t i o n   b u t  

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

and  when  t h e   p l a y e r   moves   f rom  t h a t   a g r e e d   p o s i t i o n .  

13.  An  a m u s e m e n t   d e v i c e   a c c o r d i n g   to   a n y  o n e   of   t h e  

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

c o m p r i s e s   a  m o t o r   (19)  and  a  s l i p p i n g   c l u t c h   ( 20 )  

c o n n e c t e d   to   t h e   m o t o r   so  as  to   t r a n s m i t   t o r q u e   f rom  t h e  

m o t o r .  

14.  An  a m u s e m e n t   d e v i c e   a c c o r d i n g   to   a n y  o n e   of  t h e  

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

member  or  e a c h   r e a c t i o n   member  i s   c o n s t r a i n e d   to  f o l l o w   a  

p a r t - c i r c u l a r   p a t h   and  c o m p r i s e s   a  h a n d l e   (16)  on  an  a r m  

(15)  m o u n t e d   f o r   r o t a t i o n   a b o u t   an  a x i s   t r a n s v e r s e   to  t h e  

a r m .  
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