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

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

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

c a s e   in  w h i c h   a  m a g n e t i c   d i s k   i s   a c c o m m o d a t e d ,   a n d  

more   p a r t i c u l a r l y   to  a  s h u t t e r   o p e n i n g   and  c l o s i n g  

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

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

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

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

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

h a v i n g   a  f l a t   h a r d   c a s e   (103)  f o r   c o n t a i n i n g   a  

m a g n e t i c   d i s k   (102)   t h e r e i n ,   a  s h u t t e r   (112)   m o u n t e d  

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

on  one  s i d e   of  s a i d   h a r d   c a s e   and  h a v i n g   an  e n g a g i n g  -  

h o l e   (111)  o p p o s e d   to  one  s i d e   edge   of   s a i d   h a r d   c a s e ,  

and  a  l o c k i n g   member   (108)   m o u n t e d   f o r   m o v e m e n t  

b e t w e e n   a  l o c k i n g   p o s i t i o n   in  w h i c h   i t   l o c k s   t h e  

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



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

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

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

h e r e i n a f t e r   as  "a  c a s s e t t e   o f   t h e   k i n d   d e s c r i b 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   a  

s h u t t e r   c o n t r o l   d e v i c e   f o r   a  d i s c   c a s s e t t e   (100)  o f  

t h e   k i n d   d e s c r i b e d   c h a r a c t e r i s e d   in  t h a t   s a i d   d e v i c e  

c o m p r i s e s : -  

( i )   a  c a s s e t t e   s u p p o r t   (13)  d e f i n i n g   a  c a s s e t t e  

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

(100)   w i t h   s a i d   s h u t t e r   (112)   in  an  o p e n  

p o s i t i o n ,  

( i i )   p a w l  m e a n s   (30)  c a r r i e d   by  s a i d   s u p p o r t   f o r  

e n g a g e m e n t   w i t h   s a i d   l o c k i n g   member   (108)   a n d  

s a i d   s h u t t e r   (112)   and   to  move  e a c h   to  t h e   f r e e  

and   o p e n   p o s i t i o n s   r e s p e c t i v e l y ,  

( i i i )   a  r e s i l i e n t   s h u t t e r   c l o s i n g   member   (23)  h a v i n g  

a t   an  e x t r e m i t y   t h e r e o f   a  " r i d e   o v e r "   p o r t i o n  

(28)  and  a  d e t e n t   p o r t i o n   (27)  w h i c h   l a t t e r   i s  

a d a p t e d   to   e n g a g e   s a i d   s h u t t e r   ( 1 1 2 ) ,  

t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t   an  i n s e r t i n g   c a s s e t t e  

(100)   i n t o   s a i d   s u p p o r t   (13)   by  p r o g r e s s i v e l y   s l i d i n g  

i t   t h e r e i n t o ,   t h e   " r i d e   o v e r "   p o r t i o n   (28)  of  c l o s i n g  

member   (23)  c a u s e s   t h e   d e t e n t   p o r t i o n   (27)  to   r i d e  



o v e r   l o c k i n g   member  (108)  of  s h u t t e r   (112)   and  t o  

b r i n g   pawl   means   (30)  i n t o   e n g a g e m e n t   w i t h   l o c k i n g  

member   (108)   and  move  t he   l a t t e r   to  t h e   f r e e   p o s i t i o n  

and  i n t o   a b u t m e n t   w i t h   an  e d g e   of  t h e   s h u t t e r   ( 1 1 2 )  

w h i l e   t h e   d e t e n t   p o r t i o n   (28)  of  c l o s i n g   member   ( 2 3 )  

e n g a g e s   c o o p e r a t i n g   means   (111)   on  s h u t t e r   ( 1 1 2 )  

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

(100)   c a u s e s   m o v e m e n t   of  t h e   s h u t t e r   (112)   to  t h e   o p e n  

p o s i t i o n .  

Thus   t he   p r e s e n t   i n v e n t i o n   s e e k s   to  p r o v i d e   a  s h u t t e r  

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

can   be  a s s e m b l e d   and  a d j u s t e d   w i t h   e a s e .  

F u r t h e r m o r e   the   number   of  c o m p o n e n t   p a r t s   and  o f  

a s s e m b l y   s t e p s   can   be  r e d u c e d .  

In  one  a s p e c t   of  t he   i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   a  

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

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

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

pawl   f o r m e d   in  an  i n t e g r a l   r e l a t i o n s h i p   on  one  s i d e   o f  

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

i n w a r d l y   when  t he   d i s k   c a s s e t t e   i s   i n s e r t e d   and  f o r  

t h e n   i n t e r f e r i n g   w i t h   a  s h u t t e r   to  open   t h e   s h u t t e r ,  



and   a  s h u t t e r   c l o s i n g   member   made  of   an  e l a s t i c   b o d y  

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

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

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

e x t e n s i o n   f o r m e d   by  b e n d i n g   t h e   same  so  as  to  e x t e n d  

o b l i q u e l y   o u t w a r d l y ,   t h e   e x t e n s i o n   o f   t h e   s h u t t e r  

c l o s i n g   member   i n t e r f e r i n g   w i t h   an  end  p o r t i o n   of   t h e  

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

e n g a g i n g   body   in  an  i n i t i a l   s t a g e   of   an  o p e r a t i o n   t o  

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

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

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

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

an  e n g a g i n g   h o l e   of   t h e   s h u t t e r   when  t h e   d i s k   c a s s e t t e  

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

s u p p o r t .  

A c c o r d i n g l y ,   when  t h e   d i s k   c a s s e t t e   b e g i n s   to  b e  

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

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

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

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

r e t r a c t e d   f r o m   t h e   e n g a g i n g   b o d y .   As  t h e   d i s k  

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

d e p t h ,   t h e   p a w l   of   t h e   c a s s e t t e   s u p p o r t   r e t r a c t s   t h e  



e n g a g i n g   body  or  l o c k i n g   member   i n w a r d l y   in  a  f r e e  

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

t h e n   s l i d e s   the   s h u t t e r   to  t he   open   p o s i t i o n .   In  t h i s  

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

in  e n g a g e m e n t   w i t h   t h e   e n g a g i n g   h o l e .   When  t h e   d i s k  

c a s s e t t e   i s   to  be  d r a w n   o u t   of  t h e   c a s s e t t e   s u p p o r t ,  

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

s h u t t e r   c l o s i n g   member  w h i c h   i s   in  e n g a g e m e n t   w i t h   t h e  

e n g a g i n g   h o l e   of  t he   s h u t t e r .  

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

a r e   s h a r e d   b e t w e e n   t h e   pawl   of  t h e   c a s s e t t e   s u p p o r t  

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

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

s h u t t e r   c l o s i n g   member   and  b e t w e e n   them  and  a  d i s k  

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

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

member   f rom  and  e l a s t i c   member  c o n t r i b u t e s   to  t he   e a s e  

of   a s s e m b l y   and  a d j u s t m e n t .  

In  a d d i t i o n ,   s i n c e   t h e   s h u t t e r   c l o s i n g   member   has   t h e -  

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

body   by  b e n d i n g   the   s a m e ,   t he   number   of  p a r t s   and  t h e  

man  h o u r s   r e q u i r e d   f o r   a s s e m b l y   is   much  r e d u c e d .  



F o l l o w i n g   i s   a  d e s c r i p t i o n   by  way  of   e x a m p l e   o n l y   a n d  

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   of   m e t h o d s  

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

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

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of  a  c a s s e t t e   s u p p o r t  

and  a  d i s k   c a s s e t t e ,   as  v i e w e d   f rom  t h e   b a c k ,  

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

F i g u r e   2  i s   a  p e r s p e c t i v e   v i e w ,   in  a  r e d u c e d   s c a l e ,  

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

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

F i g u r e   3  i s   an  e n l a r g e d   p l a n   v i e w ,   p a r t l y   in   s e c t i o n ,  

i l l u s t r a t i n g   t h e   d i s k   c a s s e t t e   a t   an  i n i t i a l   s t a g e  

d u r i n g   i n s e r t i o n .  

F i g u r e   4  i s   a  s i m i l a r   v i e w   i l l u s t r a t i n g   t h e   d i s k  

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

F i g u r e   5  i s   a  a  s i m i l a r   v i e w   i l l u s t r a t i n g   t h e   d i s k  

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



F i g u r e   6  i s   a  s i m i l a r   v iew  i l l u s t r a t i n g   t he   d i s k  

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

F i g u r e   7  i s   a  p e r s p e c t i v e   v i ew   i l l u s t r a t i n g   a  

c o n v e n t i o n a l   d i s k   c a s s e t t e ;   a n d  

F i g u r e   8  i s   a  p e r s p e c t i v e   v i ew   i l l u s t r a t i n g   an  o p e n i n g  

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

c a s s e t t e .  

T u r n i n g   f i r s t   to   F i g u r e   7  and  8  of   t h e   d r a w i n g s   t h e s e  

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

i n v e n t i o n .  

A  d i s k   c a s s e t t e   g e n e r a l l y   d e s i g n a t e d   by  100  i n c l u d e s   a  

m a g n e t i c   d i s k   102  w h i c h   is   a c c o m m o d a t e d   in  a  f l a t   h a r d  

c a s e   103  and  has   a t   t he   c e n t r e   t h e r e o f   a  hub  1 0 1  

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

shown .   The  h a r d   c a s e   1 0 3  h a s   a  m o u n t i n g   window  1 0 4  

f o r m e d   t h e r e i n   to  a l l o w   p a r t   of  t h e   m a g n e t i c   d i s k   1 0 2  

to  be  e x p o s e d   t h e r e f r o m   and  two  g r o o v e s   105  and  1 0 6  

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

window  1 0 4 .   An  e n g a g i n g   body  108  i s   m o u n t e d   f o r  

r e s i l i e n t   m o v e m e n t   i n t o   and  o u t   of  t h e   g r o o v e   106  a n d  

has   a  r e c e s s   107  f o r m e d   t h e r e i n .   A  s h u t t e r   112  i s  



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

c a s e   103  and  h a s   a  p r o j e c t i o n   109  a d a p t e d   to  e n g a g e  

w i t h   and  be  s l i d a b l e   a l o n g   t h e   o t h e r   g r o o v e   105  a n d  

an  e n g a g i n g   p i e c e   110  a d a p t e d   to  e n g a g e   w i t h   t h e  

r e c e s s   107  of   t h e   e n g a g i n g   b o d y   108 .   The  s h u t t e r   1 1 2  

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

c o m p l e t e l y   e x p o s e   t h e   m o u n t i n g   w indow  104  of   t h e   h a r d  

c a s e   103  b u t   in   c l o s e   p o s i t i o n   i t   c an   c o m p l e t e l y  

o b t u r a t e   w indow  1 0 4 .  

Such   a  c a s s e t t e   i s   e m p l o y e d   in   c o n j u n c t i o n   w i t h  

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

r e c e i v i n g   d e v i c e .   S u c h   a  d e v i c e   i n c l u d e s   a  l e v e r   1 1 6  

h a v i n g   t h r e e   p r o j e c t i o n s   1 1 3 ,   114  and  115 .   The  l e v e r  

116  i s   s u p p o r t e d   f o r   p i v o t a l   m o t i o n   a r o u n d   a  s h a f t   1 1 8  

and  i s   u r g e d   in   a  c l o c k w i s e   d i r e c t i o n   by  a  s p r i n g   1 1 7 .  

I f   t h e   d i s k   c a s s e t t e   100  i s   i n s e r t e d   i n t o   a  c a s s e t t e  

s u p p o r t   ( n o t   s h o w n ) ,   a t   f i r s t   t h e   p r o j e c t i o n   113  i s  

a b u t t e d   w i t h   an  end  p o r t i o n   119  of   t h e   d i s k   c a s s e t t e  

100  so  t h a t   t h e   l e v e r   116  i s   p i v o t e d   t h e r e b y   a g a i n s t   a  

f o r c e   of   t h e   s p r i n g   1 1 7 .   As  a  r e s u l t ,   t h e   e n g a g i n g  

b o d y   108  i s   p u s h e d   to   move  to  a  p o s i t i o n   f r e e   o f   t h e  

e n g a g i n g   p i e c e   110  by  t h e   p r o j e c t i o n   114  w h i l e   t h e  

p r o j e c t i o n   114  i n t e r f e r e s   w i t h   t h e   s h u t t e r   112  so  t h a t  

t h e   s h u t t e r   112  i s   s l i d a b l y   moved   to  open   the   r e a d i n g  



window  1 0 4 .   On  t he   o t h e r   h a n d ,   i f   t he   d i s k   c a s s e t t e  

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

112  i s   c l o s e d   by  t h e   p r o j e c t i o n   115  s i n c e   t h e  

p r o j e c t i o n   115  r e m a i n s   in  e n g a g e m e n t   w i t h   t h e   e n g a g i n g  

h o l e   111  of   t h e   s h u t t e r   1 1 2 .  

T h i s   c o n s t r u c t i o n   s u f f e r s   f rom  t he   d i s a d v a n t a g e   t h a t  

t he   s h u t t e r   112  i s   o p e n e d   and  c l o s e d   by  m e a n s   of  t h e  

s i n g l e   l e v e r   116 ,   and  t h u s   t he   p o s i t i o n s   of   t h e  

p r o j e c t i o n s   1 1 3 ,   114  and  115  r e l a t i v e   to  t h e   d i s k  

c a s s e t t e   100  m u s t   be  a c c u r a t e l y   a d j u s t e d .  

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

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

of  s t e p s   s u c h   as  s u p p o r t i n g   of  t he   s h a f t   1 1 8 ,  

t e m p o r a r y   f i x i n g   of  t h e   l e v e r   116  to  t h e   s h a f t   1 1 8 ,  

s e c u r i n g   of  t he   s p r i n g   1 1 7 ,   and  so  on.  In  a d d i t i o n ,  

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

s t r u c t u r e .   As  a  r e s u l t ,   t h e   c o m p o n e n t   c o s t   a n d  

p r o d u c t i o n   c o s t   b o t h   b e c o m e   e x p e n s i v e .  

The  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  d e t a i l  

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

i n  F i g u r e s   1  to  6  of  t h e   a c c o m p a n y i n g   d r a w i n g s .   A 

d i s k   c a s s e t t e   g e n e r a l l y   d e s i g n a t e d   a t   100  has   t h e  



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

c o n n e c t i o n   w i t h   F i g u r e s   7  and  8  and  l i k e   p a r t s   t h e r e o f  

a r e   d e s i g n a t e d   by  l i k e   r e f e r e n c e  n u m e r a l s   and  h e n c e  

d e s c r i p t i o n   of   t h e   same  i s   o m i t t e d   h e r e i n .   A  d i s k  

d r i v i n g   s h a f t   2  i s   m o u n t e d   on  a  b a s e   1  and  is  d i r e c t l y  

c o n n e c t e d   to  a  s t e p p i n g   m o t o r   ( n o t   s h o w n ) .   A  g e a r   3 

i s   m o u n t e d   a t   a  p o r t i o n   a d j a c e n t   a  s i d e   of   t h e   b a s e   1 

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

( n o t   s h o w n ) .   A  s e c t o r   g e a r   4  i s   m o u n t e d   a d j a c e n t   a n d  

in  m e s h e d   e n g a g e m e n t   w i t h   t h e   g e a r   3.  A n o t h e r   g e a r   5 

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

t h e   s e c t o r   g e a r   4  and  i s   e n g a g e d   w i t h   a  r a c k  6   f o r m e d  

on  a  p o r t i o n   o f   a  c a r r i e r   8  w h i c h   i s   m o u n t e d   f o r  

m o v e m e n t   on  a  c a r r i e r   s h a f t   8a  e x t e n d i n g   in   p a r a l l e l  

w i t h  a   c l a m p   s h a f t   8.-  A  h e a d   m o u n t i n g   p l a t e   9  i s  

m o u n t e d   on  t h e   c a r r i e r   8  by  m e a n s   o f   a  c o n n e c t i n g  

p l a t e   8b,   and  an  a d j u s t i n g   s c r e w   10  i s   m o u n t e d   f o r  

r o t a t i o n   on  t h e   h e a d   m o u n t i n g   p l a t e   9  b u t   i s   h e l d   f r o m  

m o v e m e n t   in   an  a x i a l   d i r e c t i o n   t h e r e o f .   A  head   b a s e  

12  i s   in   t h r e a d e d   e n g a g e m e n t   w i t h   t h e   a d j u s t i n g   s c r e w  

10  and  h a s   a  m a g n e t i c   h e a d   11  s u p p o r t e d   t h e r e o n .  

A  c a s s e t t e   s u p p o r t   13  and  a  c o v e r   14  a r e   m o u n t e d   f o r  

p i v o t a l   m o t i o n   on  t h e   b a s e   1  by  m e a n s   of   a  p i v o t   s h a f t  

15.   A  p l a t e   16  i s   m o u n t e d   f o r   d i s p l a c e m e n t   on  t h e  



c o v e r   14  and  i s   u r g e d   in  a  d i r e c t i o n   t o w a r d   the   b a s e  

1.  The  p l a t e   16  has   m o u n t e d   t h e r e o n   a  c o n t r o l l i n g  

member  1 7  f o r   c o n t r o l l i n g   a  s e t t i n g   f a c e   of  a  m a g n e t i c  

d i s k   102 ,   and  a  p r e s s i n g   member   18  f o r   r e s i l i e n t l y  

p r e s s i n g  a g a i n s t   t h e   m a g n e t i c   d i s k   1 0 2 .   The  p l a t e   1 6  

f u r t h e r   has   an  i n d e x   s e n s o r   19  m o u n t e d   t h e r e o n .   A 

p a i r   of  c l a m p s   21  a r e   s e c u r e d   a t   o p p o s i t e   ends   of  t h e  

c l a m p   s h a f t   7  and  a d a p t e d   to  e n g a g e   w i t h   a  p a i r   o f  

t o n g u e s   20  f o r m e d   on  t he   c o v e r   1 4 .   An  o p e r a t i n g   l e v e r  

22  i s   f o r m e d   in  i n t e g r a l   r e l a t i o n s h i p   on  one  of   t h e  

c l a m p s   2 1 .  

A  s h u t t e r   c l o s i n g   member   23  c o n s t i t u t e d   f rom  a  w i r e   i s  

m o u n t e d   on  t h e   c a s s e t t e   s u p p o r t   13.   The  s h u t t e r  

c l o s i n g   member  23  has   a  l eg   24  f o r m e d   to  e x t e n d   a t   a  

r i g h t   a n g l e   f rom  an  end  t h e r e o f   and  r e c e i v e d   in  a  

m o u n t i n g   h o l e   25  f o r m e d   as  a  h o l d i n g   means   in  t h e  

c a s s e t t e   s u p p o r t   13.   The  s h u t t e r   c l o s i n g   member  23  i s  

a n g u l a r l y   b e n t   a t   an  i n t e r m e d i a t e   p o r t i o n   26  t h e r e o f  

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

s h u t t e r   c l o s i n g   member   23  has   a  p r o t r u s i o n   27  f o r m e d  

a t   an  o p p o s i t e   end  p o r t i o n   t h e r e o f   and  a d a p t e d   t o  

r e s i l i e n t l y   e n g a g e   w i t h   an  e n g a g i n g   h o l e   111  of  a  

s h u t t e r   112  of   t h e   d i s k   c a s s e t t e   1 0 0 .   The  s h u t t e r  

c l o s i n g   member  23  f u r t h e r   has   an  e x t e n s i o n   28  w h i c h  



e x t e n d s   o b l i q u e l y   o u t w a r d l y   f rom  t h e   p r o t r u s t i o n   27  

t h e r e o f .   A  p r e s s i n g   member   29  i s   m o u n t e d   on  t h e  

c a s s e t t e   s u p p o r t   13  and  r e s i l i e n t l y   p r e s s e s   a g a i n s t  

t h e   b e n t   p o r t i o n   26  of   t h e   s h u t t e r   c l o s i n g   member   23  

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

c l o s i n g   member   23 .   A  p a w l   30  i s   f o r m e d   in  i n t e g r a l l y  

b e n t   r e l a t i o n s h i p   on  t h e   c a s s e t t e   s u p p o r t   13  and  i s  

o p e r a b l e   to  i n w a r d l y   r e t r a c t   an  e n g a g i n g   member   108  o f  

t h e   d i s k   c a s s e t t e   100  and  to   i n t e r f e r e   w i t h   an  e n d  

p o r t i o n   of   t h e   s h u t t e r   1 1 2 .  

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

t h e   e n g a g i n g   m e m b e r   108  of   t h e   d i s k   c a s s e t t e   1 0 0  

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

e n g a g i n g   p i e c e   110  of  t h e   s h u t t e r   112  to  p r e v e n t  

m o v e m e n t   of   t h e   s h u t t e r   112  in  an  o p e n i n g   d i r e c t i o n .  

For   r e c o r d i n g   or   r e p r o d u c t i o n   of   d a t a ,   t h e   c o v e r   14  i s  

o p e n e d   and  t h e   d i s k   c a s s e t t e   100  i s   i n s e r t e d   i n t o   t h e  

c a s s e t t e   s u p p o r t   13.   A t  a n   i n i t i a l   s t a g e   d u r i n g  

i n s e r t i o n   of   t h e   d i s k   c a s s e t t e   1 0 0 ,   t h e   p r o t r u s i o n   27  

of   t h e   s h u t t e r   c l o s i n g   member   23  to   w h i c h   an  i n i t i a l  

t e n s i o n   i s   a p p l i e d   by  t h e   p r e s s i n g   member   29  i s  

a d m i t t e d   i n t o   a  g r o o v e   106  o f   t h e   d i s k   c a s s e t t e   100  a s  

shown   in  F i g u r e   3.  As  t h e   d i s k   c a s s e t t e   100  i s  



i n s e r t e d   f u r t h e r   as  s e e n   in  F i g u r e   4,  t h e   o u t w a r d l y  

i n c l i n e d   e x t e n s i o n   28  of  t h e   s h u t t e r   c l o s i n g   member  23 

i n t e r f e r e s - - w i t h   an  end  of  t he   s h u t t e r   112 .   As  a  

r s u l t ,   t h e   s h u t t e r   c l o s i n g   member  23  is   y i e l d i n g l y  

f l e x e d   o u t w a r d l y   to   r e t r a c t   t he   p r o t r u s i o n   27  t h e r e o f  

f rom  t h e   e n g a g i n g   member   1 0 8 .   A c c o r d i n g l y ,   t h e  

s h u t t e r   112  w i l l   n e v e r   b e g i n   to  open  too   e a r l y ,   a n d  

h e n c e   t h e   m a g n e t i c   d i s k   102  i s   p r o t e c t e d   by  t h e  

s h u t t e r   112 .   As  t h e   d i s k   c a s s e t t e   100  i s   f u r t h e r  

i n s e r t e d   to  a  p r e d e t e r m i n e d   d e p t h   as  shown  in  F i g u r e  

5,  t he   pawl   30  of   t h e   c a s s e t t e   s u p p o r t   13  p u s h e s   t h e  

e n g a g i n g   member  108  to  i t s   i n w a r d l y   r e t r a c t e d   p o s i t i o n  

and  i n t e r f e r e s  w i t h   t he   end  p o r t i o n   of  t h e   s h u t t e r   1 1 2  

w h i l e   t h e   p r o t r u s i o n   27  of   t he   s h u t t e r  c l o s i n g   m e m b e r  

23  is   a l s o   e n g a g e d   w i t h   t h e   e n g a g i n g   h o l e   111  of  t h e  

s h u t t e r   112 .   A c c o r d i n g l y ,   as  s e e n   in  F i g u r e   6,  t h e  

s h u t t e r   112  i s   o p e n e d   by  t he   pawl   30  d u r i n g   a  p r o c e s s  

of  f u r t h e r   i n s e r t i o n   of  t h e   d i s k   c a s s e t t e   100  to  i t s  

d e e p e s t   l i m i t   p o s i t i o n .  

On  the   o t h e r   h a n d ,   when  t he   d i s k   c a s s e t t e   100  is   to  b e  

d rawn   o u t ,   t h e   pawl   30  d o e s   n o t   p r o v i d e   a  f o r c e   t o  

c l o s e   t he   s h u t t e r   112 .   H o w e v e r ,   s i n c e   t he   p r o t r u s t i o n  

27  of  t he   s h u t t e r   c l o s i n g   member  23  i s   in  e n g a g e m e n t  

w i t h   t he   e n g a g i n g   h o l e   111  of  s h u t t e r   112 ,   t he   s h u t t e r  



112  c an   be  c l o s e d   a s s u r e d l y   by  a  d r a w i n g   o p e r a t i o n   o f  

t h e   d i s k   c a s s e t t e   1 0 0 .  

H o w e v e r ,   o p e n i n g   and  c l o s i n g   o f   t h e   s h u t t e r   112  i s  

s h a r e d  b y   t h e   p a w l   30  o f   t h e   c a s s e t t e   s u p p o r t   13  a n d  

t h e   s h u t t e r   c l o s i n g   member  23.   A c c o r d i n g l y   i t   i s   n o t  

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

p a w l   30  and  t h e   s h u t t e r   c l o s i n g   member   23  and  a  

r e l a t i o n  o f   t h e m   to  t h e   pawl   30 ,   r e s u l t i n g   i n  

f a c i l i t a t i o n   of   a s s e m b l y   and  a d j u s t m e n t   of   t h e   d e v i c e .  

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

f rom  an  e l a s t i c   m e m b e r ,   t h e r e   i s  a   h i g h   a l l o w a b i l i t y  

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

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

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

a s s e m b l y   and  a d j u s t m e n t .  

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

s h u t t e r   112  i s   a s s u r e d   by  t h e   s h u t t e r   c l o s i n g   m e m b e r  

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

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

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

and  a  p r o d u c t i o n   c o s t   can   b o t h   be  r e d u c e d .  



1.  A  s h u t t e r   c o n t r o l   d e v i c e   f o r   a  d i s c   c a s s e t t e  

(100)  of  t h e   k i n d   d e s c r i b e d   c h a r a c t e r i s e d   in  t h a t   s a i d  

d e v i c e   c o m p r i s e s : -  

( i)   a  c a s s e t t e   s u p p o r t   (13)  d e f i n i n g   a  c a s s e t t e  

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

(100)  w i t h   s a i d   s h u t t e r   (112)   in  an  o p e n  

p o s i t i o n ,  

( i i )   pawl   means   (30)  c a r r i e d   by  s a i d   s u p p o r t   f o r  

e n g a g e m e n t   w i t h   s a i d   l o c k i n g   member   (108)   a n d  

s a i d   s h u t t e r   ( 1 1 2 )  a n d   to   move  e a c h   to  t h e   f r e e  

and  o p e n   p o s i t i o n s   r e s p e c t i v e l y ,  

( i i i )   a  r e s i l i e n t   s h u t t e r   c l o s i n g   member   (23)  h a v i n g  

a t   an  e x t r e m i t y   t h e r e o f   a  " r i d e   o v e r "   p o r t i o n  

(28)  and  a  d e t e n t  p o r t i o n   (27)  w h i c h   l a t t e r   i s  

a d a p t e d   to  e n g a g e   s a i d   s h u t t e r   ( 1 1 2 ) ,  

t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t   an  i n s e r t i n g   c a s s e t t e  

(100)   i n t o   s a i d   s u p p o r t   (13)  by  p r o g r e s s i v e l y   s l i d i n g  

i t   t h e r e i n t o ,   t h e  " r i d e   o v e r "   p o r t i o n   (28)  of  c l o s i n g  

member   (23)  c a u s e s   t h e   d e t e n t   p o r t i o n   (27)  to  r i d e  

o v e r   l o c k i n g   member   (108)   of  s h u t t e r   (112)   and  t o  

b r i n g   pawl   means   (30)  i n t o   e n g a g e m e n t   w i t h   l o c k i n g  

member  (108)  and  move  t h e   l a t t e r   to  t he   f r e e   p o s i t i o n  



and  i n t o   a b u t m e n t   w i t h   an  e d g e   of  t h e   s h u t t e r   ( 1 1 2 )  

w h i l e   t h e   d e t e n t   p o r t i o n   (28)  of   c l o s i n g   member   ( 2 3 )  

e n g a g e s   c o o p e r a t i n g   m e a n s   (111)   on  s h u t t e r   ( 1 1 2 )  

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

(100)  c a u s e s   m o v e m e n t   of   t h e   s h u t t e r   (112)   to   t h e   o p e n  

p o s i t i o n .  

2.  A  d e v i c e   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 s e d   i n  

t h a t   s a i d   s h u t t e r   c l o s i n g   member   (23)  i s   a  r e s i l i e n t  

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

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

s a i d   s u p p o r t .  

3.  A  d e v i c e   as  c l a i m e d   in  c l a i m   1  or  c l a i m   2 

c h a r a c t e r i s e d   in   t h a t   s a i d   s h u t t e r   c l o s i n g   member   ( 2 3 )  

is   m o u n t e d   on  one  s i d e   of   s a i d   c a s s e t t e   s u p p o r t   f o r  

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

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

d e t e n t   p o r t i o n   (27)   a d a p t e d   to  c o n t a c t   s a i d   l o c k i n g  

member   (108)   and  to  r i d e   o v e r   t h e   same  w h e r e b y  

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

t h e   s u p p o r t   c a u s e s   t h e   " r i d e   o v e r "   p o r t i o n   (28)  t o  

r i d e   o v e r   t h e   e x t e r n a l   s u r f a c e   of   t h e   s h u t t e r   (112)  s o  

t h a t   when  s a i d   p a w l   m e a n s   (30)  a b u t s   s a i d   s h u t t e r  

e d g e ,   t h e   d e t e n t   e n g a g e s   an  e n g a g i n g   h o l e   (111)  o n  



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

l o c k i n g   m e m b e r  ( 1 0 8 )   to  t h e   l o c k i n g   p o s i t i o n   o n  

r e m o v a l   of  t he   c a s s e t t e   (100)  f rom  s a i d   s u p p o r t   ( 1 3 ) .  

4.  A  d e v i c e  a s  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in  t h a t   s a i d   c l o s i n g   member   ( 2 3 )  

c o m p r i s e s   a  w i r e .  

5.  A  d e v i c e   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

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

(26 ,   27,   28)  f o r m e d   t o w a r d s   an  e x t r e m i t y   t h e r e o f   w h i c h  

i s   b e n t   ( a t   27)  to  f o r m   s a i d   d e t e n t   p o r t i o n   ( 2 7 ) ,   t h e  

o u t e r   e x t r e m i t y   of  w h i c h   f o r m s   s a i d   " r i d e   o v e r "  

p o r t i o n   28  and  in  t h a t   s a i d  s u p p o r t   (13)  i s   c o n f i g u r e d  

w i t h  a   j u x t a p o s e d   r e c e s s   to  r e c e i v e   s a i d   d e t e n t  

p o r t i o n   (27)  w h i c h   i s   b i a s e d   i n t o   t h e   c a s s e t t e   c a v i t y  

t h e r e o f .  

6.  A  d e v i c e   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in  t h a t   s a i d   c a s s e t t e   s u p p o r t   (13)  has   a  

p r e s s i n g   member  (29)  j u x t a p o s e d   a  s i d e   of  s a i d  

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

member  (23)  i n w a r d l y   t o w a r d s   t he   c a s s e t t e   c a v i t y .  



7.  A  d e v i c e   as  c l a i m e d   in  c l a i m   6  c h a r a c t e r i s e d   i n  

t h a t   s a i d   p r e s s i n g   member   (29)  i s   r e s i l i e n t l y   m o u n t e d  

on  s a i d   c a s s e t t e   s u p p o r t   ( 1 3 ) .  
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