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©  A  shutter  (7)  of  the  kind  which  comprises  a  series  of 
inter-connected  strips  (8,  13)  which  extend  laterally  of  the 
shutter  so  as  to  provide  a  flexible  form  of  shutter  (7)  or  door 
capable  of  negotiating  bends  during  its  opening  and  closing 
operation. 

The  strips  (13)  are  injection  moulded  from  plastics  ma- 
terial  and  have  integral  male  and  female  connecting  mem- 
bers  (14,  15)  at  their  ends.  These  connecting  members  are 
formed  adjacent  a  shoulder  (16)  so  that  when  the  connecting 
members  (14,  15)  are  joined  together  the  shoulder  (16) 
prevents  relative  lateral  movement  of  the  strip  (13)  because 
the  inner  surfaces  of  the  female  members  (15)  engage  the 
shoulders  (16)  on  adjacent  strips  (13).  Throughout  the  length 
of  the  strip  (13)  is  formed  a  recess  (17)  and  a  corresponding 
extension  portion  (18)  so  that  when  the  strips  (13)  are 
engaged  to  form  a  shutter  (7)  the  portions  (18)  lie  in  adjacent 
recesses  (17)  on  adjacent  strips  (13)  thus  forming  a  uniform 
shutter  surface  and  preventing  or  substantially  preventing 
tampering  with  the  shutter  (7). 

To  further  strengthen  the  shutter  (7)  and  to  assist  in 
preventing  tampering  a  tongue  (19)  is  formed  on  each  strip 
(13)  and  a  corresponding  recess  (20)  so  that  when  the  strips 
(13)  are  joined  together  the  tongues  (19)  of  all  the  strips  (13) 
engage  in  recesses  (20)  of  adjacent  strips  (13). 

A  preferred  use  of  the  shuter  (7)  is  a  door  to  a  banknote 
cassette. 
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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  s h u t t e r   o f   t h e   k i n d  

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

w h i c h   e x t e n d   l a t e r a l l y   o f   t h e   s h u t t e r   so  as   t o   p r o v i d e  

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

b e n d s   d u r i n g   i t s   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 h u t t e r s  

o f   t h i s   k i n d   a r e   u s e d   a s  c l o s u r e s   f o r   b o x e s   a n d   c o n t a i n e r s  

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

c a b i n e t s ,   and   f o r   d o o r s   f o r   g a r a g e s ,   l o c k - u p  s h o p s   e t c .  

An  o b j e c t   o f   t h i s   i n v e n t i o n   i s   t o   p r o v i d e   a  s h u t t e r  

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

p a r t s ,   and   i s   s u b s t a n t i a l l y . t a m p e r - p r o o f   when   u s e d   i n  

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

d o o r .  

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   t h e r e   i s  

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

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

h a v i n g   a t   e a c h   end   i n t e g r a l  m a l e   and   f e m a l e   c o n n e c t i n g  

m e m b e r s   w h e r e b y   t h e   s t r i p s   may  be  j o i n e d   i n   s e r i e s   t o   f o r m  

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

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

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

.  p r e f e r a b l y   i n d i v i d u a l l y   f o r m e d   by  i n j e c t i o n   m o u l d i n g .  

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

p l a s t i c s   m a t e r i a l .  

The  s t r i p s   may  be  r e i n f o r c e d   by  e m b e d d i n g   r e i n f o r c e -  

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

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

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

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

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

t h e   r e c e s s   of   an  a d j a c e n t   s t r i p   so  as   t o   i n t e r l o c k   t h e  

s t r i p s   to   p r e v e n t   t a m p e r i n g   and  to   a l l o w   f l e x i b i l i t y   o f  

t h e   s t r i p s .  

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

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



s t r i p s   so  t h a t   when   t h e   m a l e   and  f e m a l e   c o n n e c t i n g  

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

s t r i p s  i s   p r e v e n t e d .  

The  s h u t t e r   may  be  u s e d   as  t h e   d o o r   o f   a  c a s s e t t e ,  

p a r t i c u l a r l y   a  c a s s e t t e   i n t e n d e d   to   c o n t a i n   b a n k - n o t e s ,  

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

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

t h e   c a s s e t t e   so  t h a t   t h e   m a l e   and   f e m a l e   c o n n e c t i n g  

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

In   t h e   a c c o m p a n y i n g   d r a w i n g s : -  

F i g u r e  1   i s   an  i s o m e t r i c   v i e w   o f   a  b a n k - n o t e   c a s s e t t e  

h a v i n g   a  s h u t t e r   d o o r   made  in   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 ;  

F i g u r e   2  s h o w s   one  o f   t h e   i n j e c t i o n   m o u l d e d   s t r i p s  

w h i c h   w i l l  f o r m   t h e   s h u t t e r   d o o r ;  

F i g u r e   2A  s h o w s   an  e n l a r g e d   v i e w   p a r t l y   i n   s e c t i o n  

of   t h e   same  s t r i p ;  

F i g u r e   3  s h o w s   t h e   way  i n   w h i c h   t h e   i n d i v i d u a l   s t r i p s  

of   F i g u r e   2  a r e   a s s e m b l e d   to   f o r m   a  s h u t t e r ;   a n d  

F i g u r e   4  i s   a  s e c t i o n   t h r o u g h   one   e n d   o f   a n  

a s s e m b l e d   s h u t t e r   i l l u s t r a t i n g   t h e   i n t e r - e n g a g i n g   m a l e  

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

on  t h e   c a s s e t t e .  

T h e   b a n k - n o t e   c a s s e t t e   shown   i n   F i g u r e   1  i s   s h o w n  

in   more   d e t a i l   in   o u r   p u b l i s h e d   UK  P a t e n t   S p e c i f i c a t i o n  

No.  2 0 3 9 2 6 4 A .  

The  c a s s e t t e  i s   i n   t h e   f o r m   of   a  s t r o n g   b o x   6  w h i c h  

h a s   a t   one  end   a  s h u t t e r   7  f o r m e d   o f   a  n u m b e r   o f   s t r i p s  

8  made  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 .   The   l a t e r a l   e n d s  

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

c l o s e d   e n g a g e d   i n   g u i d e s   9  and  10  a t   t h e   s i d e s - o f   t h e  

c a s s e t t e .   The  g u i d e s   a r e   of   U - s h a p e d   s e c t i o n s   so  a s   t o  

r e c e i v e   t h e   e n d s   of   t h e   s h u t t e r .  

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

an  a p p r o p r i a t e   m a c h i n e   a  p a i r   o f   r o d s   11  a n d   12  e n t e r  



t h e   c a s s e t t e   and  o p e r a t e   m e c h a n i s m   to   o p e n   t h e   s h u t t e r .  

The  f u l l   d e t a i l s   o f   t h i s   c a s s e t t e   w i l l   n o t   b e  

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

p u b l i s h e d   UK  P a t e n t   S p e c i f i c a t i o n   2 0 3 9 2 6 4 A .  

In  F i g u r e s   2  and  2A  i s   shown  a  s i n g l e   m o u l d e d   p l a s t i c  

s t r i p   a d a p t e d   to   f o r m   a  s h u t t 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 .   In   F i g u r e   2A  t h e   s t r i p   13  i s   s h o w n   b r o k e n  

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

w i l l   be  a p p r e c i a t e d   t h a t   t h e   t h r e e   p a r t s   a r e   i n j e c t i o n  

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

m a l e   and   f e m a l e   c o n n e c t i n g   m e m b e r s   14  a n d   15  a t   e a c h   e n d  

of   t h e   s t r i p   a s  s h o w n   i n   F i g u r e   2.  T h e s e   c o n n e c t i n g  

m e m b e r s   a r e   f o r m e d   a d j a c e n t   a  s h o u l d e r   16  so  t h a t   w h e n  

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

16  p r e v e n t s   r e l a t i v e   l a t e r a l   m o v e m e n t   o f   t h e   s t r i p  

b e c a u s e   t h e   i n n e r   s u r f a c e s   o f   t h e   f e m a l e   m e m b e r s   1 5  

e n g a g e   t h e   s h o u l d e r s   16  on  a d j a c e n t   s t r i p s .   T h r o u g h o u t  

t h e   l e n g t h   o f   t h e   s t r i p   i s   f o r m e d   a  r e c e s s   17  ( F i g . 2 a )  

a n d . a   c o r r e s p o n d i n g   e x t e n s i o n   p o r t i o n   18  so  t h a t   w h e n  

t h e   s t r i p s   a r e   e n g a g e d   to  f o r m   a  s h u t t e r   t h e   p o r t i o n s   1 8  

l i e   i n   a d j a c e n t   r e c e s s e s   17  on  a d j a c e n t   s t r i p s   t h u s  

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

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

To  f u r t h e r   s t r e n g t h e n   t h e   s h u t t e r   a n d   to   a s s i s t   i n  

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

and   c o r r e s p o n d i n g  r e c e s s e s   20  so  t h a t   w h e n   t h e   s t r i p s  

a r e   j o i n e d   t o g e t h e r   t h e   t o n g u e s   19  o f   a l l   t h e   s t r i p s  

e n g a g e   i n   r e c e s s e s   20  o f   a d j a c e n t   s t r i p .   T h i s   i s   b e s t  

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

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

and  f e m a l e   i n t e r - c o n n e c t i n g   m e m b e r s   a t   t h e i r   e n d s .   T h e  

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

f l e x i b i l i t y   of   t h e   s h u t t e r ,   s e c u r i t y   i n   j o i n i n g   t h e  

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

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



When  t h e   s h u t t e r   i s   u s e d   as  t h e   d o o r   o f   a  c a s s e t t e  

of   t h e   t y p e   shown   in   F i g u r e   1  of   t h e   d r a w i n g s   t h e   m a l e  

and   f e m a l e   i n t e r - c o n n e c t i n g   m e m b e r s   14  a n d   15  w i l l   b e  

t o t a l l y   c o n t a i n e d   w i t h i n   t h e   U - s h a p e d   g u i d e s   9  a n d   1 0  

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

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

c a s s e t t e .  

A  p o r t i o n   o f   t h e   g u i d e   9  i s   s h o w n   i n   F i g .   3  a n d   a l s o  

s o m e w h a t   d i a g r a m m a t i c a l l y   i n   F i g u r e   4  w i t h   o n e   e n d   o f   t h e  

s h u t t e r   s h o w n   c o n t a i n e d   w i t h i n   t h e   g u i d e .   P o r t i o n s   o f   t h e  

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

away  and   i n   s e c t i o n s   to   i l l u s t r a t e   t h e   w a y   i n   w h i c h   t h e  

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

g u i d e s   9  and   10  and   to   i l l u s t r a t e   t h e   w a y   i n   w h i c h   t h e  

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

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

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

d i m e n s i o n e d   so  as   to   be  a  v e r y   c l o s e   f i t   i n   t h e  g u i d e s  

w i t h   v i r t u a l l y   no  p l a y ,   t h e  ' w e a r   on  t h e   s h u t t e r s   i s  

r e s t r i c t e d .  

A l s o   by  e n c l o s i n g   t h e   i n t e r - c o n n e c t i n g   m a l e   a n d  

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

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

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

The  i n j e c t i o n   m o u l d e d   p l a s t i c   s t r i p s   a r e   v e r y  

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

s h u t t e r   may  be  r e d u c e d   by  m a k i n g   u s e   o f   t h i s   i n v e n t i o n .  

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

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

The  s t r i p s   13  may  be  r e i n f o r c e d   by  e m b e d d i n g  

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

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

in   t h e   s t r i p s   1 3 .  



1.  A  f l e x i b l e   s h u t t e r   c o m p r i s i n g   a  s e r i e s   of   i n t e r -  

c o n n e c t e d   s t r i p s   (13)   w h i c h   e x t e n d   l a t e r a l l y   o f   t h e  

s h u t t e r ,   e a c h   s t r i p   (13 )   h a v i n g   a t   e a c h   end   i n t e g r a l  

m a l e   and  f e m a l e   c o n n e c t i n g   m e m b e r s   ( 1 4 , 1 5 )   w h e r e b y   t h e  

s t r i p s   (13)   may  be  j o i n e d   in   s e r i e s   to  f o r m   t h e  s h u t t e r  

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

(17 )   r u n n i n g   t h e   l e n g t h   of   t h e   s t r i p   a d a p t e d   to   r e c e i v e  

a  c o r r e s p o n d i n g   o v e r l a p p i n g   p o r t i o n   (18 )   o f   a n - a d j a c e n t  

s t r i p   ( 1 3 ) .  

2.  A  f l e x i b l e   s h u t t e r   a c c o r d i n g   to  c l a i m   1 

c h a r a c t e r i s e d   in   t h a t   t h e   s t r i p s   (13)   a r e   i n d i v i d u a l l y  

f o r m e d   by  i n j e c t i o n   m o u l d i n g .  

3.  A  f l e x i b l e  s h u t t e r   a c c o r d i n g   to  c l a i m   1  o r   c l a i m   2 

c h a r a c t e r i s e d   in   t h a t   t h e   i n d i v i d u a l   s t r i p s   (13 )   a r e  

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

4.  A  f l e x i b l e   s h u t t e r   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m   c h a r a c t e r i s e d   in   t h a t   t h e   s t r i p s   ( 1 3 )   a r e  

r e i n f o r c e d   by  e m b e d d i n g   r e i n f o r c e m e n t   w i r e s   o r  

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

5.  A  f l e x i b l e   s h u t t e r   a c c o r d i n g   to   any  p r e c e d i n g  

c l a i m   c h a r a c t e r i s e d   in   t h a t   t h e   s t r i p s   ( 1 3 )   a r e   f o r m e d  

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

p o s i t i o n e d   t h a t   when  t h e   s t r i p s   a r e   j o i n e d   a t   t h e i r  

e n d s   t h e   t o n g u e   (19)   of   one  s t r i p   (13)   e n t e r s   t h e   r e c e s s  

(20 )   of   an  a d j a c e n t   s t r i p   (13)   so  as  to   i n t e r l o c k   t h e  

s t r i p s   to  p r e v e n t   t a m p e r i n g   and  to  a l l o w   f l e x i b i l i t y   o f  

t h e   s t r i p s .  

6.  A  f l e x i b l e   s h u t t e r   a c c o r d i n g   to   any  p r e c e d i n g  

c l a i m   c h a r a c t e r i s e d   in   t h a t   t h e   ma le   and   f e m a l e  

c o n n e c t i n g   m e m b e r s   ( 1 4 , 1 5 )   a r e   f o r m e d   a d j a c e n t   s h o u l d e r s  

(16 )   a t   t h e   e n d s   of   t h e   s t r i p s   (13 )   so  t h a t   when   t h e   m a l e  

and  f e m a l e   c o n n e c t i n g   m e m b e r s   ( 1 4 , 1 5 )   a r e   e n g a g e d  

r e l a t i v e   l a t e r a l   m o v e m e n t   of   t h e   s t r i p s   (13 )   i s   p r e v e n t e d .  

7.  A  f l e x i b l e   s h u t t e r   a c c o r d i n g   to  any  p r e c e d i n g  



c l a i m   c h a r a c t e r i s e d   in  t h a t   i t   i s   u s e d   as  t h e   d o o r   ( 7 )  

of   a  c a s s e t t e   ( 6 ) .  

8 . .   A  f l e x i b l e   s h u t t e r   a c c o r d i n g   to  c l a i m   7 

c h a r a c t e r i s e d   in   t h a t   t h e   e n d s   of   t h e   s t r i p s   ( 1 3 )  

f o r m i n g   t h e   s h u t t e r   a r e   e n g a g e d   in   g u i d e s   ( 9 , 1 0 )   a t  

e a c h   s i d e   of   t h e   c a s s e t t e   so  t h a t   t h e   m a l e   and  f e m a l e  

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

g u i d e s .  
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