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©  A  disc  player. 
  A  disc  player,  comprises  a  housing  (1),  a  rotatable 
turntable  (5)  having  a  non-vertical  axis  and  a  pressure 
member  (58)  for  urging  the  disc  (11)  against  the  turntable  (5), 
being  positioned  coaxially  to  the  axis  of  the  turntable  (5)  and 
being  movable  toward  and  from  the  turntable  (5).  The 
turntable  (5)  is  located  in  the  housing  (1)  in  such  position, 
that  it  is  visible  viewed  at  the  front  of  the  housing  (1).  The 
turntable  is  covered  with  a  cover  (3),  which  has  a  transparent 
front  surface  and  which  is  movably  arranged  at  the  front  of 
the  housing  (3)  between  an  opened  and  a  closed  position. 
The  pressure  member  (58)  is  located  on  a  pressure  arm  (52) 
which  is  movable  toward  and  from  the  turntable  (5).  A  strobe 
light  emitting  device  (207)  is  located  on  said  pressure  arm 
(52)  to  illuminate  the  surface  of  the  disc  (11),  when  it  is  urged 
against  the  turntable  (5). 





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

s i n g   a  h o u s i n g ,   a  r o t a t a b l e   t u r n t a b l e   h a v i n g   a  n o n - v e r t i c a l  

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

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

of  t he   t u r n t a b l e   and   i s   m o v a b l e   t o w a r d   and  f rom  t h e   t u r n -  

t a b l e .  

A  c o n v e n t i o n a l   d i s c   p l a y e r   i s   known  f rom  US 

2  007  054  and  i s   c o n s t r u c t e d   w i t h   t h e   t u r n t a b l e   e s t a b l i s h e d  

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

H o w e v e r   g r e a t   i n t e r e s t   i s   b e i n g   shown  i n   d i s c  

p l a y e r s   i n   w h i c h   t h e   t u r n t a b l e   i s   l o c a t e d   in   a  p o s i t i o n  
in   w h i c h   i t   can   be  s e e n   a t   t h e   f r o n t   of  the   h o u s i n g   a n d  

in   p l a y e r s   w h e r e   i t   i s   p o s s i b l e   to   s ee   f rom  the   o u t s i d e   t h e  

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

r e p r o d u c e d .  

The  i n v e n t i o n   h a s   f o r   i t s   o b j e c t   to  p r o v i d e   a  
d i s c   p l a y e r   w h i c h   i s   c o n s t r u c t e d   i n   s u c h   a  way  t h a t   t h e   d i s c  

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

can  be  s e e n   i n   i t s   e n t i r e t y   f r o m   t h e   o u t s i d e ,   w i t h   w h i c h  

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

s a i d   d i s c   can   be  r e a d   e v e n   t h o u g h   t h e   d i s c   i s   b e i n g   r o t a t e d  

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

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

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

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

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

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

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

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

a g a i n s t   t h e   t u r n t a b l e .  



W i t h   s u c h   a  d i s c   p l a y e r   t h e   d i s c   f rom  w h i c h   t h e  

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

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

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

a u t o m a t i c a l l y   t h e r e   w i l l   be  no  d a m a g i n g   of  t h e   d i s c   o r  

t he   t u r n t a b l e   by  f o r e i g n   m a t t e r   i n t r o d u c e d   f r o m   t h e   o u t -  

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

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

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

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

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

in   t he   same  p o s i t i o n   e a c h   t i m e   a n d   t he   d i s c   can   be  o b -  

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

t i o n   i s   b e i n g   r e p r o d u c e d .  

F u r t h e r m o r e   i f   j u s t   one  p o i n t   on  t h e   r o t a t i n g  

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

f l a s h   in   t h e   same  p o s i t i o n   a l o n g   t h e   p a t h   of  i t s   r o t a t i o n ,  

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

n a r y .   C o n s e q u e n t l y  &   i s   p o s s i b l e   to   r e a d   o f f   t h e   w o r d s  

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

j u s t   t h e   same  way  as  i f   t he   d i s c   was  s t a t i o n a r y   e v e n  

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

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

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

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

The  a x i s   of  r o t a t i o n   of   t h e   t u r n t a b l e   i s  

i n c l i n e d   u p w a r d l y   f rom  t he   h o r i z o n t a l   so  as  to  r e d u c e  

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

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

In   one  e m b o d i m e n t   of   t he   d i s c   p l a y e r   i n   a c c o r d a n c e   w i t h  

the   i n v e n t i o n   t h e   p r e s s u r e   arm  i s   f o r m e d   as  an  e l o n g a t e d  

f r a m e   w h i c h   c a r r i e s   t he   p r e s s u r e   member   in   i t s   m i d d l e   p a r t  

and  h a s   an  a p e r t u r e   on  e i t h e r   s i d e   of   t h e   p r e s s u r e   m e m b e r ,  

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

e m i t t e r s ,   w h i c h   a r e   f i t t e d   i n   s a i d   a p e r t u r e s .   T h u s ,  

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

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



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

d i s p l a y e d   on  t h e   d i s c .  

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

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

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

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

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

w i t h i n   a  h o l e   of  t h e   d r a w e r   in   u p w a r d   and   d o w n w a r d  

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

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

d i s c ,   t h e   a r r a n g e m e n t   of  t h e   p r e s s u r e   arm  b e i n g   s u c h   t h a t  

i t   can  move  w i t h   t h e   p r e s s u r e   m e m b e r   t h r o u g h   s a i d   h o l e  

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

The  d r a w e r   i s   m o v a b l e   o u t   and  i n   h o r i z o n t a l l y   a t   t h e   f r o n t  

of  t h e   h o u s i n g   and   to  t h e   d i s c   i s   g i v e n   up  an  a c c e p t e d  

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

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   more   f u l l y  

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

to  t h e   i n v e n t i o n ,   w h i c h   i s   shown  in   t h e   d r a w i n g s :  

In  t h e   d r a w i n g s :  

F i g .   1  i s   an  o b l i q u e   v i e w   of  t he   f r o n t   p a r t   o f  

a  d i s c   p l a y e r ;  

F i g .   2  i s   a  c r o s s   s e c t i o n a l   v i e w   in   t h e   d i r e c -  

t i o n   of  t h e   a r r o w s   a l o n g   t h e   l i n e   I I - I I   in   F i g .   1 ;  

F i g .   3  i s   a  c r o s s   s e c t i o n a l   v i e w   in   t h e  

d i r e c t i o n   of  t h e   a r r o w s   a l o n g   t h e   l i n e   I I I - I I I   i n   F i g .   2 ;  

F i g .   4  i s   a  c r o s s   s e c t i o n a l   v i e w   in   t h e  

d i r e c t i o n   of  t h e   a r r o w s   a l o n g   t h e   l i n e   I V - I V   in   F i g .   3 ;  

F i g .   5  i s   an  o b l i q u e   v i e w   of  t h e   d r a w e r ;  

F i g .   6  i s   an  e x p l o d e d   o b l i q u e   v i e w   of   t h e  

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

F i g .   7  i s   an  e x p l a n a t o r y   d r a w i n g   of  t h e  

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

n d s ;  

F i g .   8  i s   an  e x p l a n a t o r y   d r a w i n g   of  t h e   o p e r a -  

t i n g   m e c h a n i s m ;  

F i g .   9  i s   an  e x p l a n a t o r y   d r a w i n g   of  t h e   m e c h a n i s m  



of  t h e   f r o n t   c o v e r ;   a n d  

F i g .   10  i s   an  e x p l o d e d   v i e w   of  t h e   p r e s s u r e  

e q u i p m e n t .  

The  f r o n t   p a r t   of  a  d i s c   p l a y e r   of  t h i s   i n v e n -  

t i o n ,   in   t h e   f o rm  of   a  s o - c a l l e d   c o m p a c t   d i s c   p l a y e r ,   i s  

shown  in   f i g u r e   1.  t h e   p l a y e r   c o m p r i s e s   a  h o u s i n g   1,  a  p l a y e r  

b o d y   2,  w h i c h   i s   l o c a t e d   in   s u c h   a  p o s i t i o n   as  to  be  v i s i b l e  

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

c y l i n d r i c a l l y   s h a p e d   f r o n t   c o v e r   3  w h i c h   can   be  o p e n e d   a n d  

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

m e n t i o n e d   h o u s i n g   1,  a  p r e s s u r e   e q u i p m e n t   4  and  a  l o a d i n g  

d e v i c e ,   f o r m e d   by  a  d r a w e r   8 ,  

As  shown  in   f i g u r e   2,  t h e   p l a y e r   b o d y   2  i s  

l o c a t e d   w i t h   a  d o w n w a r d   i n c l i n a t i o n   of  a b o u t   25°  t o w a r d s  

t h e   f r o n t   r e l a t i v e   to   t h e   h o r i z o n t a l .   The  p l a y e r   body   2 

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

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

t u r n t a b l e   5  i s   d r i v e n   r o u n d   by  a  m o t o r   5'  ( s e e   f i g u r e   4 ) .  

In   f i g u r e   3,  2'  i s   an  i n f o r m a t i o n   r e a d   ou t   p a r t .  

The  f r o n t   c o v e r   3  i s   m o u l d e d   f r o m   a  h i g h l y  

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

c u r v e d   w i t h   an  a p p r o p r i a t e   r a d i u s   of  c u r v a t u r e   ( f o r  

e x a m p l e   R  a b o u t   150  mm)  so  as  to  f i t   as  c l o s e l y   as  p o s s i b l e  

to  t he   a f o r e m e n t i o n e d   p l a y e r   body   2  in   t h e   o p e n i n g /  

c l o s i n g   o r i e n t a t i o n   ( t h e   l e f t / r i g h t   o r i e n t a t i o n   in   f i g u r e  

2)  and  s u c h   t h a t   t h e   f r o n t   can  be  o p e n e d   and  c l o s e d   w h i l e  

r e t a i n i n g   a  c o m p a c t   f o r m .   T h u s ,   as  shown  i n   d e t a i l   i n   f i g u -  

r e   9,  t h e   f r o n t   c o v e r   3  h a s   i t s   s i d e   p a r t s   e n g a g e d   so  a s  

to  s l i d e   f r e e l y   in   g u i d e   g r o o v e s   7 ' ,   w h i c h   h a v e   t h e   s a m e  

r a d i u s   of  c u r v a t u r e   as  t he   f r o n t   c o v e r   3  and  w h i c h   a r e  

l o c a t e d   i n   s i d e   p l a t e s   7,  7  of  t h e   h o u s i n g   1.  The  g u i d e  

g r o o v e s   7 '   h a v e   a  w i d t h   s l i g h t l y   g r e a t e r   t h a n   t h e   t h i c k n e s s  

of  t he   f r o n t   c o v e r   3  and  t h e y   a r e   e s t a b l i s h e d   w i t h   an  e x t r a  

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

t h e   f r o n t   p a r t   of  t h e   d r a w e r   8  w h i c h   c o v e r s   t h e   top   of  t h e  

p l a y e r   b o d y   2  as  t h e   c a r d i n a l   p o i n t   ( f i g u r e   2 ) .  



In  f i g u r e s   2  and   9,  r u b b e r   d r i v e   r o l l e r s   101  a r e  

shown  of  c y l i n d r i c a l   f o r m   w h i c h   make  a  p r e s s   c o n t a c t   w i t h  

t h e   i n n e r   s u r f a c e   of  t h e   f r o n t   c o v e r   3  and   p r o v i d e s   a  d r i v e  

d e v i c e   f o r   t h e   o p e n i n g   and   c l o s i n g   of   t h e   f r o n t   c o v e r   3 .  

A  r o t a t i n g   s h a f t   110  i s   s u p p o r t e d   to  r o t a t e   f r e e l y   i n   t h e  

s i d e   p l a t e s   7,  7.  A  g e a r   w h e e l   102  i s   f i t t e d   to  t h e   end  o f  

t h e   r o t a t i n g   s h a f t   110  on  t h e   o u t s i d e   of   t h e   p l a t e   7  and   i s  

e n g a g e d   w i t h   a  d r i v e   p i n i o n   103  of   a  m o t o r   104  w h i c h   i s  

l o c a t e d   b e t w e e n   t h e   p l a t e s   7,  7 .  

As  shown  i n   f i g u r e   2,  p u s h   r o l l e r s   106  a r e   i n  

p r e s s   c o n t a c t   w i t h   t h e   t o p   s u r f a c e   of   t h e   f r o n t   c o v e r   3 

a t   p i n s   o p p o s i t e   to  t h e   a f o r e m e n t i o n e d   d r i v e   r o l l e r s   1 0 1 .  

The  r o l l e r s   106  a r e   e s t a b l i s h e d   on  t h e   i n s i d e   of  a  c o v e r  

p l a t e   105  w h i c h   c o v e r s   o v e r   t h e   t o p   of  t h e   h o u s i n g  ±   ( s e e  

f i g u r e   2 ) .   The  s a i d   p u s h   r o l l e r s   106  a r e   f i t t e d   so  as  t o  

r o t a t e   f r e e l y   on  t h e   end  of   a  s w i n g i n g   arm  109  w h i c h   i s   i t -  

s e l f   f i t t e d   to  r o t a t e   f r e e l y   by  a  p i n   108  to  a  b r a c k e t   1 0 7  

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

105.   The  s w i n g i n g   arm  109  i s   n o r m a l l y   s u b j e c t e d   by  m e a n s   o f  

a  s c r e w   c o i l   s p r i n g   200  to  a  r o t a t i n g   moment   w h i c h   p u s h e s  

t h e   p u s h   r o l l e r s   106  in   t h e   d i r e c t i o n   of   t he   f r o n t   c o v e r   3 .  

H e n c e   when  t h e   m o t o r   104  i s   s t a r t e d   by  p r e s s i n g  

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

e x a m p l e   t h e   f r o n t   c o v e r   3  i s   o p e n e d   or  c l o s e d   by  t h e  

d r i v e   r o l l e r s   101 ,   101  w h i c h   a r e   c a u s e d   to  r o t a t e   by  t h e  

s a i d   m o t o r .  

The  o v e r a l l   f o r m   of  t h e   d r a w e r   8  i s   shown  i n  

f i g u r e   5  and   i t   h a s   a  t h r o u g h   h o l e   12  l o c a t e d   in   a  p o s i t i o n  

c o n c e n t r i c   w i t h   t h e   t u r n t a b l e   5  and   w i t h   a  d i a m e t e r   s o m e  

1  -   2  mm  g r e a t e r   t h a n   t h a t   of   a  d i s c   11  in   t h e   i n c l i n e d  

p a r t   w h i c h   i s   a p p r o x i m a t ä o /   p a r a l l e l   w i t h   t h e   p l a y e r   b o d y   2 .  

The  s a i d   t h r o u g h   h o l e   12  i s   f o r m e d   w i t h   a  c y l i n d r i c a l   s h a p e  

w i t h   t h e   e d g e s   of  t h e   h o l e   in   t h e   s a i d   d r a w e r   8  f o l d e d   o v e r  

some  10  mm  to  t h e   i n s i d e   in   o r d e r   to  p r o v i d e   a  s c r e e n   w h i c h  

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

Two  d i s c   r e c e i v i n g   p l a t e s   9  a r e   l o c a t e d   i n s i d e  

t h e   a f o r e m e n t i o n e d   t h r o u g h   h o l e   12  ( s e e   f i g u r e   2 ) .   The  s a i d  



d i s c   r e c e i v i n g   p l a t e s   9  t a k e   the   f o r m   of  c r e s c e n t   s h a p e d  

p l a t e s   e q u i v a l e n t   to  p a r t s   of  w i d t h   a b o u t   30  mm  w h i c h   h a v e  

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

d i s c   11  ( s e e   f i g u r e   6)  and  t h e s e   p l a t e s   a r e   e s t a b l i s h e d  

s y m m e t r i c a l l y   on  t he   l e f t   and  r i g h t   h a n d   s i d e s   i n s i d e   t h e  

t h r o u g h   h o l e   12  ( s e e   f i g u r e   6)  and  t h e s e   p l a t e s   a r e  

e s t a b l i s h e d   s y m m e t r i c a l   on  t he   l e f t   and  r i g h t   h a n d   s i d e s  

i n s i d e   t h e   t h r o u g h   h o l e   12  ( s e e   f i g u r e   3 ) .   The  d i s c   r e c e i -  

v i n g   p l a t e s   9  a r e   m o u l d e d   f rom  a  s y n t h e t i c   r e s i n   as  o n e  

w i t h   s u p p o r t i n g   p a r t s   9'  ( s e e   f i g u r e   6)  and  t h e   s a i d   s u p p o r -  

t i n g   p a r t s   9'   a r e   f i t t e d   w i t h   s c r e w s   14  and  f i x e d   t o  

b r a c k e t s   1 3 ' ,   13 '   of  a  r a i s i n g   and  l o w e r i n g   p l a t e   1 3 .  

The  b r a c k e t s   13 '   a r e   f o r m e d   by  f o l d i n g   t h e   u p p e r   e d g e s   o f  

t h e   r a i s i n g   and  l o w e r i n g   p l a t e   13  i n w a r d s   t h r o u g h   an  a n g l e  

of  a b o u t   90°   ( s e e   f i g u r e   6 ) .  

The  r a i s i n g   and  l o w e r i n g   p l a t e s   13  h a v e   t w o  

s u p p o r t i n g   s h a f t s   15,  15  w h i c h   a r e   f i x e d   l e f t   and  r i g h t  

f a c i n g   o u t w a r d s   and   t h e s e   p a s s   t h r o u g h   i n c l i n e d   s l i t s   17,  17 

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

of  a b o u t   45°   in   l e f t   and  r i g h t   h a n d   d r i v e   p l a t e s   16.  T h e  

s u p p o r t i n g   s h a f t s   15,  15  a l s o   p a s s   t h r o u g h   g u i d e   s l i t s   2 1 ,  

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

of  t h e   t u r n t a b l e   5  in   t h e   t op   p a r t   18a  of  r o u g h l y   t r i a n g u -  

l a r   s h a p e d   s l i d e   f r a m e s   18  and  t h e s e   a r e   f i t t e d   w i t h   s l i d e  

w a s h e r s   e t c .   and  s t o p p e d   f rom  the   o p p o s i t e   s i d e .   Thus   t h e  

r a i s i n g   and   l o w e r i n g   p l a t e s   13  a r e   e s t a b l i s h e d   to  s l i d e  

f r e e l y   i n   t he   d i r e c t i o n   of  t h e   g u i d e   s l i t s   2 1 .  

The  t o p   e d g e s   of  t op   p a r t s   18a  a r e   i n c l i n e d  

a t   an  a n g l e   p a r a l l e l   w i t h   t h e   i n c l i n a t i o n   of   t h e   p l a y e r  

b o d y   2  ( s e e   f i g u r e   6)  and  t he   d r i v e   p l a t e s   16  s l i d e   a l o n g  

i n s i d e   g u i d e   p i e c e s   19  w h i c h   a r e   f o r m e d   by  f o l d i n g   t he   s a i d  

t o p   e d g e s   o v e r   a t   r i g h t   a n g l e s   ( s e e   f i g u r e   2 ) .   The  l o w e r  

e d g e s   of   t h e   s a i d   d r i v e   p l a t e s   16  a r e   s u p p o r t e d   in   s u c h   a  

way  t h a t   t h e y   a r e   a b l e   to  s l i d e   on  p i n s   20  w h i c h   a r e   f i x e d  

to  t h e   t o p   p a r t   18a  ( s e e   f i g u r e   2 ) .  

The  s l i d e   f r a m e s   18  h a v e   f o l d e d   p a r t s   22  w h i c h  

a r e   f o r m e d   a t   t h e   l o w e r   edge   s u p p o r t e d   so  as  to   be  a b l e   t o  



s l i d e   f r e e l y   by  b a l l   b e a r i n g s   25  w h i c h   a r e  r e t a i n e d  

i n   f i x i n g   j i g s   23  w h i c h   h a v e   a  r o u g h l y   Z  s h a p e d   t r a n s v e r s e  

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

p a r t s   22  of  t h e   s l i d e   f r a m e s   18  can   s l i d e   w i t h   v e r y   l i t t l e  

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

of   t h e   b a l l s   25 '   on  t h e   t o p   of   t h e   b a s e   24.   Arm  p a r t s  

8a  of  t h e   a b o v e   m e n t i o n e d   d r a w e r   8  a r e   f i t t e d   and   f i x e d   t o  

t h e   o u t s i d e s   of  t h e   s l i d e   f r a m e s   18  w i t h   s c r e w s   26,   2 6  

and   t h e   two  p a r t s   move  i n   u n i s o n .  

A p p r o x i m a t e l y   s q u a r e   s e c t i o n   g e a r   r a c k   m e m b e r s  

27  a r e   e s t a b l i s h e d   so  as  to  s l i d e   f r e e l y   in   t h e   s a m e  

d i r e c t i o n   as  t h e   s l i d e   f r a m e s   18  on  t h e   t o p   s u r f a c e s   of  t h e  

a f o r e m e n t i o n e d   f i x i n g   j i g s   23  ( s e e   f i g u r e   4 ) .   In  f i g u r e   4 ,  

p i n s   28  a r e   s h o w n ,   w h i c h   a r e   f i t t e d   r o u g h l y   a t   r i g h t  

a n g l e s   f a c i n g   t h e   i n s i d e   of  t h e   s l i d e   f r a m e s   18,  and   w h i c h  

a r e   s t a t i o n a r y   a r r a n g e d .   S l o t s   29  a r e   l o c a t e d   a l o n g   t h e  

l e n g t h   of  t h e   f l a n k s   of  t h e   r a c k   m e m b e r s   27.  The  a f o r e -  

m e n t i o n e d   p i n s   28  p a s s   t h r o u g h   t h e   s a i d   s l o t s   29  a n d  

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

31  ( s e e   f i g u r e   4 ) .   As  shown  in   f i g u r e   8,  t h e   s l o t s  

29  a r e   s l i g h t l y   w i d e r   t h a n   t h e   e x t e r n a l   d i a m e t e r   of   t h e   p i n s  

28  and  t h e y   a r e   f o r m e d   w i t h   a  l e n g t h   e q u a l   to   t h e   e x t e n t  

of  t he   m o v e m e n t   of  t he   s l i d e   f r a m e s   18,  when  moved   w i t h   t h e  

r a c k   members   2 7 .  

F i r s t   t o o t h   p o r t i o n   32  a r e   f o r m e d   a l o n g   more   o r  

l e s s   t h e   w h o l e   l e n g t h   on  a b o u t   t h e   i n n e r   o n e t h i r d   of   t h e  

t o p   s u r f a c e s   of  t h e   r a c k   m e m b e r s   27  and   t h e s e   a r e   e n g a g e d  

w i t h   m o t i v e   p i n i o n s   33.   The  m o t i v e   p i n i o n s   33  a r e   d r i v e n  

by  a  m o t o r   34  ( s e e   f i g u r e   7 ) .   The  p o s i t i o n s   of  t h e   m o t i v e  

p i n i o n s   a r e   f i x e d .  

Thus   t h e   r a c k   m e m b e r s   27  can   be  r e c i p r o c a t e d   a t  

a  c o n s t a n t   s p e e d   by  t h e   e n g a g e m e n t   b e t w e e n   t h e   t o o t h  

p o r t i o n s   32  and  t h e   m o t i v e   p i n i o n s   33  w h i c h  c a n   be  d r i v e n  

f o r w a r d   and  in   r e v e r s e   by  t h e   m o t o r   34 ,   On  t h e   o t h e r   h a n d  

t h e   p i n s   28  e n g a g e   w i t h   t h e   l e f t   or  r i g h t   e n d s   of   t h e   s l o t s  

29.   C o n s e q u e n t l y   t h e   s l i d e   f r a m e s   18  and   t h e   d r a w e r   8  a r e  

moved   t o g e t h e r   w i t h   t h e   m o v e m e n t   of   t h e   r a c k   m e m b e r s   2 7 .  



I t   i s   d e s c r i b e d   b e l o w   how  to  s t o p   t h e   s l i d e  

f r a m e s   18  and  t h e   d r a w e r   8  a t   p r e c i s e l y   t h e   g i v e n   p o s i t i o n  

w h i l e   t h e   p i n s   28  a r e   s l i d i n g   i n   t h e   s l o t s   2 9 .  

As  shown  in   f i g u r e   6  L  s h a p e d   b a l l   r e t a i n i n g  

p a r t s   35  a r e   f i x e d   to  t h e   i n n e r   s u r f a c e s   o f t h e   s l i d e   f r a m e s  

18  w i t h   h o r i z o n t a l   p a r t s   35a   p a r a l l e l   to  t h e   s l i d i n g   s u r f a -  

ces   of   t h e   r a c k   m e m b e r s   27  and   t h e   f i x i n g   j i g s   23.   A 

s i n g l e   b a l l   36  i s   r e t a i n e d   l o o s e l y   i n   t h e   c e n t r e   of  t h e  

h o r i z o n t a l   p a r t   35a  of  e a c h   of   t h e   b a l l   r e t a i n i n g   p a r t s  2 5  

and   t h e   l o w e r   h a l v e s   of  t h e   s a i d   b a l l s   36  a r e   r e t a i n e d   i n  

h o l e s   39  w h i c h   a r e   e s t a b l i s h e d   i n   t h e   f i x i n g   j i g s   2 3  

( s e e   f i g u r e   8 ) .  

As  shown  in   d e t a i l   i n   f i g u r e   8,  d e e p   r e s t r i c t i n g  

g r o o v e s   37  a r e   p r o v i d e d ,   w h i c h   h o u s e   t h e   u p p e r   h a l v e s   of  t h e  

s a i d   b a l l s   36  s u c h   t h a t   t h e   b a l l s   36  make  l e n g t h   of   t h e  

s l i d i n g   w i d t h   of  t h e   g r o o v e s   37 ,   w h i c h   a r e   l o c a t e d   a l o n g  

t h e   l e n g t h   of  t h e   s l i d i n g   s u r f a c e s   of  t h e   r a c k   m e m b e r s   2 7 .  

A  r e l e a s e   c o n c a v i t y   38  of  a  d e p t h   w h i c h   i s   a b l e   to  h o u s e  

t h e   w h o l e   of  t h e   b a l l   36  i s   e s t a b l i s h e d   a t   t h e   r i g h t   h a n d  

end  of   t h e   s a i d   r e s t r i c t i n g   g r o o v e   37  in   f i g u r e   8.  The  l e n g t h  
of  t h e   r e s t r i c t i n g   g r o o v e s   37  i s   e q u a l   to  t h e   l e n g t h   of   t h e  

s l o t s   29  i n   t h e   r a c k s   m e m b e r s   27  d e s c r i b e d   a b o v e ,  

F u r t h e r m o r e   when  t h e   r a c k   m e m b e r s   27  a r e   m o v e d  

to   t h e   l e f t   f r o m   t h e   p o s i t i o n   s h o w n   i n   f i g u r e   8  t h e   b a l l s  

36  a r e   r e t a i n e d   i n   t h e   h o l e s   39  of   t h e   f i x i n g   j i g s   2 3  

and   p u s h e d   i n t o   t h e   r e s t r i c t i n g   g r o o v e s   37 .   Thus   t h e  

b a l l   r e t a i n i n g   p a r t s   35  w h i c h   a r e   f i x e d   to   t h e   s a i d  

r e t a i n i n g   p a r t s   and   t h e   d r a w e r   8  a r e   h e l d   i n   a  s t a t i c  

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

H o w e v e r ,   i m m e d i a t e l y   b e f o r e   t h e   p i n s   28  m a k e  

c o n t a c t   w i t h   t h e   r i g h t   h a n d   e n d s   of  t h e   s l o t s   29  t h e   r e l e a s e  

c o n c a v i t i e s   38  r e a c h   t h e   p o s i t i o n s   of  t h e   b a l l s   36  and  t h e  

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

e l i m i n a t e d .   C o n s e q u e n t l y   when   t h e   p a s s i v e   p i n s   28  p r e s s  
on  t h e   r i g h t   h a n d   end  of  t h e   s l o t s   29  t h e   b a l l s   36  h a v e  
f l o a t e d   o u t   of  t h e   h o l e s   39  of   t h e   f i x i n g   j i g s   23.   H e n c e  



t h e   s l i d e   f r a m e s   18  and  t he   d r a w e r   8  a r e   moved   to  t h e   l e f t  

a l o n g   w i t h   t he   r a c k   m e m b e r s   27,   t h e   b a l l   r e t a i n i n g   p a r t s   3 5  

and   t h e   b a l l s   36  in   t h i s   c o n d i t i o n .  

In  o t h e r   w o r d s   t h e   d r a w e r   8  and   t h e   d i s c  

r e c e i v i n g   p l a t e s   9  in   f i g u r e   2  a r e   a d v a n c e d   so  as  to  p r o -  
t r u d e   f o r w a r d s   f o r   t h e   e j e c t i o n   of   a  d i s c   11  w h i c h   h a s   b e e n  

p l a y e d   or  f o r   t h e   f i t t i n g   of  t h e   n e x t   d i s c   1 1 .  

The  m o t i v e   p i n i o n s   33  a r e   t h e n   d r i v e n   in   r e v e r s e  

and   t h e   r a c k   m e m b e r s   27  a r e   moved   to   t he   r i g h t   in   f i g u r e   8 .  

At  t h i s   t i m e   t h e   m o v e m e n t   s t a r t s   w i t h   t h e   b a l l s   36  f l o a t e d  

up  i n t o   t h e   r e l e a s e   c o n c a v i t i e s   38  and  so  t h e   d r a w e r   8  a n d  

t h e   s l i d e   f r a m e s   18  ( and   h e n c e   t h e   d i s c   r e c e i v i n g   p l a t e s   9 )  

a r e   moved   to  t h e   r i g h t   in   u n i s o n   w i t h   t h e   r a c k   m e m b e r s  

27.   H o w e v e r   t h e   d r a w e r   8  and   t h e   s l i d e   f r a m e s   13  a r e   s t o p p e d  

a t   t h e   p o s i t i o n   in   w h i c h   t h e   b a l l s   36  e n t e r   i n t o   t h e   h o l e s  

39  of  t h e   f i x i n g   j i g s   23  and   t h e n   o n l y   t h e   r a c k   m e m b e r s  

27  move  to  t h e   r i g h t   w i t h   t h e   s u r f a c e s   of  t h e   b a l l s   3 6  

s l i d i n g   in   t h e   r e s t r i c t i n g   g r o o v e s   37,   r e t u r n i n g   to  t h e  

p o s i t i o n   w h i c h   i s   shown  in   f i g u r e   8 .  

As  shown  in   f i g u r e   7,  s e c o n d   t o o t h   p o r t i o n s  
40  and  t h i r d   t o o t h   p o r t i o n s   41  of  a  p r e s c r i b e d   l e n g t h  

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

of   t h e   a b o v e   m e n t i o n e d   r a c k   m e m b e r s   27,  e a c h   w i t h   a  t o o t h  

w i d t h   of  a b o u t   one  t h i r d   of   t h e   w i d t h   of  t h e   s u r f a c e   w h i c h  

r e m a i n s   a f t e r   e x c l u d i n g   t h e   t o o t h   po  t i o n   3 2 .  

S e c o n d a r y   g e a r   w h e e l s   42  w h i c h   e n g a g e   w i t h   t h e  

t o o t h   p o r t i o n s   40  a r e   l o c a t e d   on  t h e   s l i d e   f r a m e s   18  a n d  

p i n i o n s   43  w h i c h   a r e   f o r m e d   as  one  w i t h   t h e   s a i d   s e c o n d a r y  

g e a r   w h e e l s   42  a r e   e n g a g e d   w i t h   r a c k s   44  w h i c h   a r e   f o r m e d  

on  t h e   b o t t o m   e d g e s   of  t h e   d r i v e   p l a t e s   16  w h i c h   w e r e   m e n -  

t i o n e d   e a r l i e r .   T e n s i o n   s p r i n g s   45  w h i c h   r e s t r i c t   t h e  

r o t a t i o n   of  t h e   s e c o n d a r y   g e a r   w h e e l s   42  a r e   c o n n e c t e d  

b e t w e e n   t h e   s e c o n d a r y   g e a r   w h e e l s   42  and  p i n s   18b  w h i c h  

a r e   e s t a b l i s h e d   on  t h e   t o p   p a r t s   18a  of  t h e   s l i d e   f r a m e s  

1 8 .  

When  t h e   r a c k   m e m b e r s   27  a r e   moved  to  t h e   l e f t  

f r o m   t h e   p o s i t i o n   shown  i n   f i g u r e   8  of  t h e   s e c o n d a r y   g e a r  



w h e e l s   42  and   t h e   t o o t h   p o r t i o n s   40  a r e   e n g a g e d   f r o m   t h e  

s t a r t   of  t h e   m o v e m e n t   o n l y   a l o n g   t h e   l e n g t h   of  t h e   s l o t   2 9 .  

As  a  r e s u l t   of   t h i s   t h e   d r i v e   p l a t e s   16  a r e   moved   to  t h e  

l e f t   i n   f i g u r e   6.  When  t h i s   o c c u r s   t h e   s u p p o r t i n g   s h a f t s   15  

w h i c h   p a s s   t h r o u g h   t h e   i n c l i n e d   s l i t s   17  a r e   p r e s s e d   b y  

t h e   i n c l i n e d   s l i t s   17  as  t h e   s a i d   d r i v e   p l a t e s   a r e   m o v e d ,  

and   u l t i m a t e l y   t h e   p i n s   a r e   r a i s e d   a l o n g t h e   g u i d e   s l i t s   21 

in   t h e   t o p   p a r t s   18a .   Thus   t h e   r a i s i n g   and  l o w e r i n g   p l a t e s  

13  w h i c h   a r e   u n i f i e d   w i t h   t h e   s u p p o r t i n g   s h a f t s   15  a n d  

t h e   d i s c   r e c e i v i n g   p l a t e s   9  w h i c h   a r e   f i t t e d   to  t h e   r a i s i n g  

and   l o w e r i n g   p l a t e s   13  a r e   moved   p a r a l l e l   to  t h e   a x i s   o f  

r o t a t i o n   of   t h e   t u r n t a b l e   5  to  a s s u m e   t h e   p o s i t i o n   s h o w n  

i n   f i g u r e   2 .  

In   o t h e r   w o r d s ,   as  shown   i n   f i g u r e   4,  t h e   d i s c  

r e c e i v i n g   p l a t e s   9  w h i c h   a r e   a t   a  p o s i t i o n   s l i g h t l y   b e l o w  

t h e   d i s c   11,  w h i c h   h a s   b e e n   p r e s s e d   o n t o   t h e   t u r n t a b l e   5 ,  

a r e   r a i s e d   to   a  p o s i t i o n   more   or  l e s s   l e v e l   w i t h   t h e   u p p e r  

e d g e   of   t h e   t h r o u g h   h o l e   12  of  t h e   d r a w e r   8  and  t h e n   s t o p .  

H e n c e   t h e   d i s c   11  w h i c h   i s   on  t h e   t u r n t a b l e   5  and   f rom  w h i c h  

t h e   p r e s s u r e   member   h a s   b e e n   r e l e a s e d   by  t h e   p r e s s u r e   e q u i p -  
m e n t  4   i s   l i f t e d   up  d u r i n g   t h i s   p r o c e s s .  

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

s e c o n d a r y   g e a r   w h e e l   42,   w h i c h   i s   r e q u i r e d   to  p r o v i d e   t h e  

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

p l a t e s   9,  i s   l e s s   t h a n   1 8 0 ° .   Thus   t h e   t e n s i o n   s p r i n g s   4 5  

a r e   s t r e t c h e d   and   a t   t h i s   t i m e   t h e   m e m b e r s   27  a r e   m o v i n g   i n  

u n i s o n   w i t h   t h e   s l i d e   f r a m e s   18,  so  t h a t   r o t a t i o n   of  t h e  

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

p l a t e s   9  a r e   f i x e d   in   t h e   a f o r e m e n t i o n e d   r a i s e d   p o s i t i o n .  

H e n c e   t h e   r e m o v a l   or   t h e   f i t t i n g   of  a  d i s c   11 

can  be  a c h i e v e d   e a s i l y   s i n c e   t h e   d r a w e r   8  and   t h e   d i s c  

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

f i g u r e   2 .  

R e c e s s e s   81  and  91  i n t o   w h i c h   a  f i n g e r   c a n  
be  i n s e r t e d   e a s i l y   a r e   l o c a t e d   on  t h e   r i g h t   and   l e f t   h a n d  

s i d e s   of   t h e   d r a w e r   8  and  t h e   d i s c   r e c e i v i n g   p l a t e s   9  i n  

o r d e r   to   f a c i l i t a t e   t h e   r e m o v a l   or  f i t t i n g   of  t h e   d i s c   11 

( F i g .   3 ) .  



The  d i s c   r e c e i v i n g   p l a t e s   9  a r e   r e t a i n e d   i n   t h e  

r a i s e d   p o s i t i o n   as  t h e   d r a w e r   8  i s   b e i n g   r e t r a c t e d   (when   i t  

i s   b e i n g   p u l l e d   b a c k   i n ) .   H o w e v e r   as  t h e   d r a w e r   8  r e a c h e s  

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

w h e e l s   42  s t a r t   to  move  in   e n g a g e m e n t   w i t h   t h e   t o o t h   p o r t i o n s  

40.   C o n s e q u e n t l y   t h e   d r i v e   p l a t e s   16  a r e   moved   to  t h e   r i g h t  

in   f i g u r e   6  and   t h e   r a i s i n g   and   l o w e r i n g   p l a t e s   13  and  t h e  

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

r a i s i n g   and  l o w e r i n g   p l a t e s   13,  d e s c e n d   a l o n g   t h e   a x i s   o f  

r o t a t i o n   l i n e   of  t h e   t u r n t a b l e   5  i n   t h e   g u i d e   s l i t s   21  a s  

a  r e s u l t   of   t h e   a c t i o n   of  t h e   i n c l i n e d   s l i t s   17.  T h a t  

i s   to  say   t h e   d i s c   r e c e i v i n g   p l a t e s   9  s i n k   in   t h e  

t h r o u g h   h o l e   12,  p l a c i n g   t h e   d i s c   11  on  t h e   t u r n t a b l e   5 ,  

and  t h e n   s t o p   on  r e a c h i n g   a  s l i g h t l y   l o w e r   p o s i t i o n   ( s e e  

f i g u r e   4 ) .  

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

42  and   t h e   t o o t h   p o r t i o n s   40  i s   d i s e n g a g e d   a t   t h i s   s t o p  

p o s i t i o n .   S u b s e q u e n t l y   t h e   b o t t o m   p o s i t i o n   of   t h e   d i s c  

r e c e i v i n g   p l a t e s   9  i s   m a i n t a i n e d   by  t h e   r e s t r i c t i n g   f o r c e  

of  t h e   t e n s i o n   s p r i n g   4 5 .  

Thus   t h e   t o o t h   p o r t i o n   40  i s   f o r m e d   in   t h e  

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

r e c e i v i n g   p l a t e s   9  to  be  o p e r a t e d   in   t h e   way  d e s c r i b e d  

a b o v e .  

The  o t h e r   t o o t h   p o r t i o n s   41 ,   w h i c h   a r e   f o r m e d  

on  t h e   u p p e r   s u r f a c e s   of  t h e   r a c k   m e m b e r s   27,   e n g a g e   w i t h  

s e c o n d a r y   g e a r   w h e e l s   50  and   t h e s e   f o r m   g e a r   w h e e l   t r a i n s  

w i t h   p i n i o n s 5 0 2   w h i c h   a r e   e n g a g e d   w i t h   s e c t o r   g e a r s   51 

of  t h e   p r e s s u r e   e q u i p m e n t   4,  and   t h e   p r e s s u r e   e q u i p m e n t   4  i s  

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

t h e   r a c k   r o d s   27.   Thus   o n l y   one  m o t o r   i s   r e q u i r e d   f o r   t h e  

o p e r a t i o n   of   t h e   p r e s s u r e   e q u i p m e n t   4,  t h e   d r a w e r   8  a n d  

t h e   d i s c   r e c e i v i n g   p l a t e s   9 .  

The  p r e s s u r e   e q u i p m e n t   4  c o m p r i s e s   a  p r e s s u r e  

arm  52,   w h i c h   i s   f o r m e d   as  a  h o l l o w   f r a m e w o r k   of  l o n g  

t h i n   p l a t e s   and   w h i c h   h a s   a  w i d t h   of   a b o u t   30  mm,  a  h e i g h t  

of  a b o u t   10  mm  and  a  l e n g t h   of  a b o u t   200  mm,  as  shown  i n  



d e t a i l   in   f i g u r e s  4   and   10.  The  h o l l o w   p a r t   i s   c l o s e d  

by  a  c o v e r   p l a t e   201 .   A  h o l d e r   c h a m b e r   57,   w h i c h   h a s   t h e  

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

in   t h e   m i d d l e   p a r t   of  t h e   p r e s s u r e   arm  52  and   a  p r e s s u r e  
member   58  i s   l o c a t e d   i n s i d e   t h e   s a i d   h o l d e r   c h a m b e r   5 7 .  

The  p r e s s u r e   member   58  h a s   a  h o l e   203  of  a  

s i z e   w h i c h   can   a c c o m m o d a t e   t h e   s p i n d l e   6  a t   i t s   c e n t r e   a n d  

a  m a g n e t   204  i s   i n c o r p o r a t e d   i n t o   t h e   p e r i p h e r a l   p a r t s  
a r o u n d   t h i s   h o l e .   The  p r e s s u r e   member   58  i s   l o c a t e d   w i t h   a  

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

in   o r d e r   to   p r o v i d e   a  s t r o k e   of  a  few  m i l l i m e t e r s   i n s i d e  

t h e   h o l d e r   c h a m b e r .  

The  p r e s s u r e   member   58  i s   a t t r a c t e d   to   t h e  

t u r n t a b l e   by  t h e   e f f e c t   of   t h e   m a g n e t   204  w i t h i n   t h e   r a n g e  
of  i t s   f r e e   p l a y   so  t h a t   t h e   d i s c   11  i s   r e s t r a i n e d   and  h e l d  

f i r m l y   b e t w e e n   t h e   p r e s s u r e   member   58  and   t h e   t u r n t a b l e  

5 .  

Two  a p e r t u r e s   206 ,   206  a r e   l o c a t e d   a t   t h e   u n d e r -  

s i d e   of  t h e   a b o v e   m e n t i o n e d   p r e s s u r e   arm  52  a t   r o u g h l y  

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

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

e m i t t e r s   207  i s   f i t t e d   f a c i n g   d o w n w a r d s   in   t h e   s a i d  

a p e r t u r e s   ( s e e   f i g u r e   1 0 ) .  

H e n c e   i f   t h e   s t r o b e   l i g h t   e m i t t e r s   2 0 7 ,   2 0 7  

a r e   made  to   e m i t   l i g h t   a t   a  f r e q u e n c y   w h i c h   h a s   t h e   s a m e  

p e r i o d   as   t h e   r o t a t i o n   of   t h e   d i s c   11  by  m e a n s   of   a  

s y n c h r o n i s i n g   c i r c u i t   w h i c h   i s   n o t   shown   i n   t h e   d r a w i n g s  
in   t h e   c o n d i t i o n   w h e r e   a  c o m p a c t   d i s c   11  i s   p r e s s e d   o n t o   t h e  

t u r n t a b l e   5  i n   t h e   way  d e s c r i b e d   a b o v e ,   t h e n   t h e   d i s c   w i l l  

be  e f f e c t i v e l y   i l l u m i n a t e d   a t   t h e   same  p o s i t i o n   on  e a c h  

r o t a t i o n .   H e n c e   i t   i s   p o s s i b l e   to  r e a d   t h e   w o r d s   and   s y m b o l s  
e t c .   w h i c h   a r e   d i s p l a y e d   on  t h e   s a i d   d i s c   11  e x a c t l y   a s  

t h o u g h   i t   was  i n   a  s t a t i o n a r y   c o n d i t i o n .  

The  p r e s s u r e   arm  52  h a s   s q u a r e   p i l l a r   l i k e  

s u p p o r t i n g   a r m s   208 ,   208  a r r a n g e d   s y m m e t r i c a l l y   on  i t s  

two  e d g e s .   T h e s e   s u p p o r t i n g   a rms   208  a r e   f o r m e d   w i t h  

d o w n w a r d   f a c i n g   p r o t r u s i o n s   2 0 8 '   w h i c h   e x t e n d   d o w n w a r d s  



f o r   a b o u t   5  m i l l i m e t r e s   f r o m   t h e   l o w e r   s u r f a c e   of  t h e  

p r e s s u r e   a r m .   The  s u p p o r t i n g   a r m s   208 ,   208  p r o t r u d e  

t h r o u g h   a r c   s h a p e d   a p e r t u r e s   54,   54  w h i c h   a r e   l o c a t e d   i n  

t h e   p l a t e s   7,  7  on  e i t h e r   s i d e   and  t h e y   a r e   s u p p o r t e d   b y  

c o u p l i n g   w i t h   s c r e w s   56  to  r o t a t i n g   a rms   5 1 a ,   w h i c h   a r e  

l o c a t e d   on  t h e   o u t e r   s u r f a c e s   of  t h e   s a i d   s i d e   p l a t e s   7 .  

The  r o t a t i n g   a r m s   51a  a r e   f o r m e d a s   one  w i t h   t h e  

s e c t o r   g e a r   w h e e l s   51  w h i c h   a r e   f i t t e d   so  as   to   r o t a t e   a b o u t  

s h a f t s   55  as  c e n t e r   on  t h e   o u t s i d e s   of  t h e   p l a t e s   7.  T h e  

s e c t o r   g e a r   w h e e l s   51  a r e   e n g a g e d   w i t h   t h e   p i n i o n s   5 0 2 ,  

g e a r   w h e e l s   501  w h i c h   a r e   f o r m e d   as  one  w i t h   t h e   g e a r  
w h e e l   t r a i n   and  t h e   s a i d   p i n i o n s   502  a r e   e n g a g e d   w i t h  

t h e   s e c o n d a r y   g e a r   w h e e l s   50  and   t h e   g e a r   w h e e l s   50  a r e  

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

f o r c e .  

Thus   t he   p r e s s u r e   arm  52  i s   s u p p o r t e d   move  u p  
and   down  f r e e l y   a l o n g   an  a r c   s u c h   t h a t   t h e   c e n t r e   of  t h e  

p r e s s u r e   arm  58  c o n f o r m s   w i t h   t h e   a x i s   of  r o t a t i o n   of  t h e  

t u r n t a b l e   5.  T h e  a r c   s h a p e d   a p e r t u r e s   54  h a v e   an  a r c  

s h a p e   w i t h   t h e   s h a f t s   55  as   c e n t r e   and  t h e y   a r e   f o r m e d  

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

p r e s s u r e   arm  5 2 .  

H e n c e   when  t h e   f r o n t   c o v e r   3  h a s   b e e n   f u l l y  

o p e n e d   by  t h e   m o t o r   104 ,   t h e   p r e s s u r e   arm  52  i s   r o t a t e d  

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

t h e   s e c o n d a r y   g e a r   w h e e l s   50  and   t h e   t o o t h   p o r t i o n s   41  a s  

t h e   r a c k   m e m b e r s   27  move ,   w a i t i n g   f o r   a  d i s c   11  to  be  s e t  

on  t h e   t u r n t a b l e   5  of  t h e   p l a y e r   b o d y   2 .  

Once  t h e   d i s c   11  h a s   b e e n   s e t   a n d   t h e   r a c k   mem-  

b e r s   27  a r e   moved   i n   t h e   r e v e r s e   d i r e c t i o n ,   t h e   p i n i o n s  

502  a r e   r o t a t e d   in   r e v e r s e   and   t h e   p r e s s u r e   arm  52  i s  

l o w e r e d   by  t h e   e n g a g e m e n t   w i t h   t h e   s e c t o r   g e a r   w h e e l s   5 1 .  

F u r t h e r m o r e   t h e   d i s c   11  i s   c l a m p e d   o n t o   t h e   t u r n t a b l e   b y  

t h e   p r e s s u r e   member   58.  Then   i f   a  s i g n a l   f o r   r e s e t t i n g   t h e  

d i s c   11  i s   i n p u t ,   t h e   p i n i o n   502  i s   a g a i n   d r i v e n   in   t h e  

r e v e r s e   d i r e c t i o n   and  t h e   p r e s s u r e   arm  52  i s   r a i s e d   to  i t s  

u p p e r   l i m i t   p o s i t i o n ,   a f t e r   t h e   f r o n t   c o v e r   3  h a s   b e e n  



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

d i s c   1 1 .  

D o w n w a r d   f a c i n g   p r o t r u s i o n s   2 0 8 '   a r e   f o r m e d   a s  

one  w i t h   t h e   s u p p o r t i n g   a rms   208  on  t h e   a b o e   m e n t i o n e d  

p r e s s u r e   arm  52.   T h u s   t h e   d e s c e n t   of  t h e   d e s c e n d i n g  

p r e s s u r e   arm  52  i s   s t o p p e d   by  t h e   c o n t a c t   of   t h e   p r o t r u -  

s i o n s   2 0 8 '   w i t h   t h e   b o t t o m s   of  t h e   r e c e s s e s   81  of  t h e  

d r a w e r   8  ( f i g .   4 ) .  

H e n c e   t h e   s t o p   p o s i t i o n   of   t h e   p r e s s u r e   arm  5 2  

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

a t   w h i c h   c o n t a c t   i s   made  b e t w e e n   t h e   p r o t r u s i o n s   2 0 8 '   a n d  

t h e   b o t t o m s   of   t h e   r e c e s s e s   81 .   In   t h i s   way  t h e   s t o p  

p o s i t i o n   of   t h e   p r e s s u r e   arm  52  i s   m a i n t a i n e d   p o s i t i v e l y  

and   m e c h a n i c a l l y   and   so  t h e   c l a m p i n g   of   t h e   d i s c   11  by  t h e  

p r e s s u r e   m e m b e r   58  i s   a l w a y s   a c h i e v e d   p r e c i s e l y   a n d  

p o s i t i v e l y .   H e n c e   t h e r e   i s   no  p r o b l e m   w i t h   p o o r   r e p r o d u c -  

t i o n   e t c .   due   to   o v e r l o a d i n g .  



1.  A  d i s c   p l a y e r ,   c o m p r i s i n g   a  h o u s i n g ,   a  

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

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

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

c h a r a c t e r i z e d   in   t h a t  

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

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

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

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

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

p o s i t i o n ,  

t h e   p r e s s u r e   member   i s   l o c a t e d   on  a  p r e s s u r e   a rm,   w h i c h   i s  

m o v a b l e   t o w a r d   and  f rom  t h e   t u r n t a b l e ,  

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

p r e s s u r e   arm  to  i l l u m i n a t e t h e   s u r f a c e   of  t he   d i s c ,   when  i t  

i s   u r g e d   a g a i n s t   t he   t u r n t a b l e .  

2.  A  d i s c   p l a y e r   as  c l a i m e d   in   C l a i m   1 ,  

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

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

m i d d l e   p a r t   and   h a s   an  a p e r t u r e   on  e i t h e r   s i d e   of   t h e  

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

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

3.  A  d i s c   p l a y e r   as  c l a i m e d   i n   C l a i m   1 ,  

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

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

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

h o u s i n g ,   and  w h i c h   h a v e   t h e   same  r a d i u s   of  c u r v a t u r e   as  t h e  

c o v e r .  
4.  A  d i s c   p l a y e r   as  c l a i m e d   in   C l a i m   2  or  3 ,  
c h a r a c t e r i z e d   in   t h a t   t h e   p l a y e r   c o m p r i s e s   a  l o a d i n g  

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



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

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

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

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

d i a m e t e r   s l i g h t l y   l a r g e r   t h a n   t h a t   of  t h e   d i s c ,   t h e   a r r a n g e -  

m e n t   of   t h e   p r e s s u r e   arm  b e i n g   s u c h   t h a t   i t   c an   move  w i t h  

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

t o w a r d   and   f r o m   t h e   t u r n t a b l e .  

5.  A  d i s c   p l a y e r   as  c l a i m e d   i n   C l a i m   4 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   p r e s s u r e   arm  c o m p r i s e s   s u p p o r -  

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

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

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

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

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

b o t t o m s   of  s a i d   r e c e s s e s .  
6.  A  d i s c   p l a y e r   as  c l a i m e d   in   C l a i m  4   or  5 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   d r a w e r   i s   i n t e g r a l l y   c o n n e c t e d  

to  a  s l i d i n g   f r a m e ,   on  w h i c h   t h e   d i s c   r e c e i v i n g   p l a t e   i s  

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

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

w h i c h   i s   r o t a t e d   by  a  m o t o r   and   w h i c h   g e a r   r a c k   member   i s  

s l i d a b l e   in   a  d i r e c t i o n   p a r a l l e l   to  t h e   d i r e c t i o n   of  m o v e -  

m e n t   of   t h e   d r a w e r   and  w h i c h   can   be  c o u p l e d   w i t h   e i t h e r  

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

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

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

s a i d   h o l e .  
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