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©  Pilferproof  cap. 

A  plastic  screw-on  closure  adapted  for  use  with  contain- 
ers  has  provision  to  indicate  when  the  sealed  container 
closure  has  been  tampered  with.  The  closure  is  made 
integrally.and  has  a  cap.  A  band  (6)  for  application  over  the 
shoulder  of  a  container  (4),  means  (8)  for  connecting  the  cap 
and  band  and  drive  means  (10)  for  controlling  relative 
rotation  of  the  cap  and  band  as  the  band  is  applied  over  a 
shoulder  on  a  container.  The  drive  means  provides  engage- 
ment  between  the  cap  and  band  during  application  of  the 
closure,  thereby  ensuring  the  integrity  of  the  connecting 
means  during  application  of  the  closure.  However,  the  drive 
means  is  ineffective  during  removal  of  the  cap,  such  that  the 
connecting  means  fractures  due  to  axial  separation  of  the 
cap  and  band. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  c l o s u r e s   of  the   t y p e  

commonly   r e f e r r e d   to  as  " p i l f e r p r o o f "   or  t a m p e r   i n d i c a t i n g  

c l o s u r e s   h a v i n g   a  cap  and  a  d e p e n d i n g   band  c o n n e c t e d   to  t h e  

cap  by  s e v e r a b l e   c o n n e c t i n g   m e a n s .   The  band  is  a d a p t e d   t o  

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

s h o u l d e r   upon  r e m o v a l   of  the   c l o s u r e   such   t h a t   at   l e a s t   a 

p o r t i o n   of  the   c o n n e c t i n g   means  s e v e r s   when  the   cap  i s  

u n s c r e w e d   f rom  the  c o n t a i n e r .   Thus  the   c o n d i t i o n   of  t h e  

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

c o n d i t i o n   of  the   c o n t e n t s   of  the   c o n t a i n e r .   M o r e  

p a r t i c u l a r l y ,   the   i n v e n t i o n   p r o v i d e s   means  f o r   e n s u r i n g  

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

to  a  c o n t a i n e r   to  p r o v i d e   a  t a m p e r   i n d i c a t i n g   or  p i l f e r p r o o f  

b a n d .  

V a r i o u s   t y p e s   of  c l o s u r e s   have  been  d e s i g n e d   t o  p r o v i d e   a 

v i s u a l   i n d i c a t i o n   to  the  end  c o n s u m e r   t h a t   the   c o n t e n t s   o f  

the  c o n t a i n e r   have  r e m a i n e d   s e a l e d   and  have  not   b e e n  

t a m p e r e d   w i t h .   In  the  l i q u o r   i n d u s t r y ,   p a p e r   s e a l s   in  t h e  

form  of  e x c i s e   s t a m p s   are  o f t e n   a p p l i e d   o v e r   a  s c r e w - o n   c a p  

so  t h a t   t he   p a p e r   s e a l   must   be  b r o k e n   to  g a i n   a c c e s s   to  t h e  

c o n t a i n e r .   In  the   wine  i n d u s t r y ,   i t   is  common  to  p r o v i d e   a 

w r a p p i n g   of  f o i l   a b o u t   the   neck  and  mouth  of  a  b o t t l e   or  i n  

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

t h i s   v i s u a l   i n d i c a t i o n   t h a t   the   c o n t e n t s   a re   as  o r i g i n a l l y  

p a c k a g e d .   The  m a r k e t   has  w i d e l y   a c c e p t e d   the   c o n c e p t   o f  

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

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



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

such   as  t h a t   d i s c l o s e d   in  U n i t e d   S t a t e s   P a t e n t   2 , 3 6 7 , 3 1 7  

w h i c h   i s s u e d   to  J .W.  Thomas ,   J a n u a r y   1 6 t h . ,   1945 ,   have  b e e n  

p r o p o s e d   wh ich   have  a  s c r e w   on  cap  p o r t i o n   and  a  d e p e n d i n g  

p i l f e r p r o o f   band  w h i c h   is  s e c u r e d   to  the   cap  by  a  number   o f  

s e v e r a b l e   b r i d g e s .   With  t h a t   s y s t e m   the   cap  is  n o r m a l l y   a 

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

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

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

b o t t l e .   C l o s u r e s   of  t h i s   t ype   have  g a i n e d   wide  a c c e p t a n c e  

in  the   b e v e r a g e   i n d u s t r y ,   p a r t i c u l a r l y ,   t he   l i q u o r   a n d  

s o f t d r i n k   s e c t o r ,   h o w e v e r ,   t h e y   r e q u i r e   s o p h i s t i c a t e d  

c a p p i n g   e q u i p m e n t .  

A  number   of  d e s i g n s   have  been  p r o p o s e d   to  m a n u f a c t u r e   a 

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

p i l f e r p r o o f   band  w h i c h   is  made  of  a  p l a s t i c   m a t e r i a l   w i t h  

the   p i l f e r p r o o f   band  a d a p t e d   to  snap   o v e r   the   s h o u l d e r  

p r o v i d e d   on  a  c o n t a i n e r .   In  c o n t r a s t   to  the   m e t a l   c l o s u r e s  

d e s c r i b e d   a b o v e ,   the   c a p s   a re   i n j e c t i o n   mo lded   p r i o r   t o  

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

m a i n t a i n i n g   the   band  on  a  c o n t a i n e r .   The  c l o s u r e   i s  

s u b s e q u e n t l y   s c r e w e d   on  the   neck  of  a  c o n t a i n e r   w i t h o u t  

f u r t h e r   p r o d u c t i o n   s t e p s .   An  e x a m p l e   of  t h i s   t y p e   o f  

c l o s u r e   is  U n i t e d   S t a t e s   P a t e n t   3 , 7 0 8 , 0 4 1   wh ich   i s s u e d   t o  

B i r c h ,   J a n u a r y   8 t h . ,   1974 .   H o w e v e r ,   c a p s   of  t h i s   d e s i g n  

have  p r o v e n   u n s a t i s f a c t o r y   due  to  t h e i r   u n r e a l i b i l i t y   in  t h e  

band  s e p a r a t i n g   f rom  the   cap  d u r i n g   a p p l i c a t i o n   to  a 

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

s u b s t a n t i a l   t o l e r a n c e   v a r i a t i o n   can  o c c u r .   T h e r e f o r e ,  

c l o s u r e s   of  t h i s   t y p e   have  not   p r o v e n   to  be  r e l i a b l e   i n  

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



c o n t a i n e r   have  not   been  t a m p e r e d   w i t h .   When  the   t o l e r a n c e  

on  the   s h o u l d e r   p r o v i d e d   on  a  c o n t a i n e r   is  n e a r   i t s   m a x i m u m ,  

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

f r i c t i o n a l   f o r c e   as  i t   is  a t t e m p t e d   to  f o r c e   the   band  o v e r  

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

b r i d g e s   may  a l l   be  s e v e r e d   or  a  number   of  them  s e v e r e d  

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

b u c k l i n g   of  the   band  above   the  s h o u l d e r   or  s p l i t t i n g   of  t h e  

band  may  a l s o   r e s u l t .  

The  s t r u c t u r e   of  U n i t e d   S t a t e s   P a t e n t   4 , 0 3 3 , 4 7 2   wh ich   w a s  

a s s i g n e d   to  A l b e r t   O b r i s t ,   o v e r c o m e s   the   above   p r o b l e m s   by 

p r o v i d i n g   a  p l a s t i c   c l o s u r e   wh ich   is  s c r e w e d   ove r   the  m o u t h  

of  a  g l a s s   c o n t a i n e r   w i t h   the   p i l f e r p r o o f   band  s u b s e q u e n t l y  

h e a t e d   and  d e f o r m e d   b e n e a t h   a  s h o u l d e r   on  the   c o n t a i n e r .  

Such  a  s y s t e m   o v e r c o m e s   the   p r o b l e m s   of  b u c k l i n g   of  t h e  

p i l f e r p r o o f - b a n d   a n d / o r   s e v e r a n c e   of  the   i n t e r c o n n e c t i n g  

b r i d g e s   d u r i n g   a p p l i c a t i o n .   I t   r e q u i r e s ,   h o w e v e r ,   a n  
a d d i t i o n a l   p r o c e s s   s t e p   which   is  d i f f i c u l t   to  c o n t r o l .   I n  

a d d i t i o n ,   the   d e f o r m i n g   of  the   band  b e n e a t h   the  c o n t a i n e r  

s h o u l d e r   can  r e s u l t   in  a  m i s - s h a p e n e d ,   d i s t o r t e d   band  w h i c h  

is  not   a t t r a c t i v e   f rom  a  m a r k e t i n g   s t a n d p o i n t .  

The  p r e s e n t   i n v e n t i o n   s e e k s   to  m i t i g a t e   a  number   of  p r o b l e m s  

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

c l o s u r e   w h i c h   is  s i m p l e   to  a p p l y   d u r i n g   the   c a p p i n g  

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

The  p l a s t i c   cap  of  the  p r e s e n t   i n v e n t i o n   fo r   t w i s t  

a p p l i c a t i o n   to  a  c o n t a i n e r   has  a  cap  body  p o r t i o n ,   a  b a n d  

fo r   a p p l i c a t i o n   ove r   a  s h o u l d e r   p r o v i d e d   on  a  c o n t a i n e r ,  

means  f o r   c o n n e c t i n g   the  cap  body  p o r t i o n   and  band  and  m e a n s  



f o r   c o n t r o l l i n g   r e l a t i v e   r o t a t i o n   of  the   cap  body  p o r t i o n  

and  band  as  the  band  is  a p p l i e d   ove r   a  s h o u l d e r   of  a 

c o n t a i n e r   d u r i n g   s c r e w i n g   of  the   cap  o n t o   a  c o n t a i n e r .  

By  c o n t r o l l i n g   the  r e l a t i v e   r o t a t i o n   of  the   cap  and  b a n d  

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

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

i n d i c a t i o n   w h e t h e r   t he   c o n t e n t s   of  the   c o n t a i n e r   have  b e e n  

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

of  the   cap  and  band  when  the   c l o s u r e   is  a p p l i e d   to  a 

c o n t a i n e r   is  such  t h a t   i t   is  a c t i v a t e d   by  movemen t   of  t h e  

band  t o w a r d s   the  cap  wh ich   is   a  r e s u l t   of  the   n a t u r a l  

t e n d e n c y   of  the  band  to  r e s i s t   the   d e f o r m a t i o n   n e c e s s a r y   f o r  

s n a p p i n g   the  band  b e n e a t h   the   s h o u l d e r   on  a  c o n t a i n e r .  

As  one  can  a p p r e c i a t e ,   from  the   d e s c r i p t i o n  o f   the   p r i o r  

d e v i c e s ,   t o l e r a n c e   v a r i a t i o n s   in  bo th   the   c l o s u r e   and  t h e  

c o n t a i n e r   to  which   i t   i s   a p p l i e d   is  one  of  t h e - p r o b l e m s  

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

c l o s u r e   is  at  the  minimum  t o l e r a n c e   and  the   c o n t a i n e r   is  a t  

the   maximum  t o l e r a n c e .   In  t h i s   c o n d i t i o n ,   the   f o r c e  

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

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

i n c r e a s e d   f o r c e   i n c r e a s e s   the   e f f i c i e n c y   of  the   means  f o r  

c o n t r o l l i n g   and  l i m i t i n g   the   r o t a t i o n   of  the   cap  r e l a t i v e   t o  

the   band  t h e r e b y   a l l o w i n g   the   band  to  be  f o r c e d   ove r   t h e  

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

A c c o r d i n g   to  an  a s p e c t   of  the   i n v e n t i o n ,   the   s e v e r a b l e   m e a n s  

f o r   c o n n e c t i n g   the   band  to  the   cap  may  be  in  the   form  of  a 

p l u r a l i t y   of  s e v e r a b l e   b r i d g e s   wh ich   c o n n e c t   the  band  to  a n d  

a x i a l l y   s p a c e   i t   f rom  the   c a p .  



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

c o n t r o l l i n g   r e l a t i v e   r o t a t i o n   of  the   cap  and  band  c o m p r i s e s  

a  number   of  d r i v e   members   i n t e g r a l   w i t h   the  cap  a n d  

e x t e n d i n g   d o w n w a r d l y   to  e n g a g e   the  band  a f t e r   a 

p r e d e t e r m i n e d   movement   of  the   band  t o w a r d s   the   cap  d u r i n g  

a p p l i c a t i o n   of  the  c l o s u r e .  

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

member s   a re   p a i r e d   w i t h   the   b r i d g e s   and  l o c a t e d   such   t h a t  

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

the   band  r e l a t i v e   to  the  c a p ,   is  l i m i t e d   due  t o  

i n t e r - e n g a g e m e n t   of  a  number   of  s a i d   d r i v e   members   and  a 

p o r t i o n   of  the  a s s o c i a t e d   b r i d g e s .   In  t h i s   c a s e ,   the   a r e a  

of  t he   b r i d g e   t h a t   e n g a g e s   w i t h   the   d r i v e   m e a n s ,   may  be  o f  

i n c r e a s e d   c r o s s   s e c t i o n   to  r e d i s t r i b u t e   the   f o r c e   e x e r t e d   o n  

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

b r i d g e   s e c t i o n   even  w i t h   h i g h   s p e e d   c a p p i n g   o p e r a t i o n s .  

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

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

and  a s s o c i a t e d   c o n t a i n e r   to  e n s u r e   the  c o n n e c t i n g   means  d o e s  

not   p r e m a t u r e l y   f r a c t u r e   d u r i n g   a p p l i c a t i o n   of  the  c l o s u r e .  

Such  a  s y s t e m   is  r e q u i r e d   to  be  f u n c t i o n a l   d u r i n g  

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

r e q u i r e d   f o r c e   for   b r e a k i n g   of  the  c o n n e c t i n g   means  d u r i n g  

r e m o v a l   of  an  a p p l i e d   c l o s u r e .   The  c l o s u r e   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   p r o v i d e s   a  s i m p l e   s t r u c t u r e   which   a s s u r e s  

c o n s i s t e n t   r e s u l t s   in  a p p l y i n g   the  c l o s u r e   to  the  c o n t a i n e r  

as  w e l l   as  p r o v i d i n g   the  n e c e s s a r y   f e a t u r e   t h a t   at  l e a s t   a 

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

c l o s u r e .   Due  to  the  a b i l i t y   to  p r e f o r m   t h e  t a m p e r  

i n d i c a t i n g   p o r t i o n   of  the  c a p ,   the   band  p o r t i o n   can  be  



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

e n h a n c e   the   m a r k e t a b i l i t y   of  the   c a p p e d   c o n t a i n e r   a n d  

c o n t e n t s .  

P r e f e r r e d   e m b o d i m e n t s   of  the   i n v e n t i o n   a re   shown  in  t h e  

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

F i g u r e   1  is   an  e x p l o d e d   p e r s p e c t i v e   view  s h o w i n g   the  c l o s u r e  

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

b o t t l e ,  

F i g u r e   2  is  a  p e r s p e c t i v e   v iew  s h o w i n g   the  cap   and  s e v e r e d  

p i l f e r p r o o f   band  a f t e r   r e m o v a l   f rom  a  c o n t a i n e r ,  

F i g u r e   3  is  s i d e   view  of  the   c l o s u r e   p r i o r   to  a p p l i c a t i o n   t o  

a  c o n t a i n e r ,  

F i g u r e   4  is   a  p a r t i a l   p e r s p e c t i v e   view  w i t h   a  p o r t i o n   of  t h e  

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

d r i v e   e l e m e n t s   s e c u r e d   to  the   cap  and  a s s o c i a t e d   b r i d g e s ,  

F i g u r e   5  is  a  s e c t i o n a l   view  s h o w i n g   the  c l o s u r e   d u r i n g  

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

F i g u r e   6  i s   a  p a r t i a l   s i d e   v iew  s h o w i n g   the   c l o s u r e   a p p l i e d  

to  t he   neck  of  a  c o n t a i n e r ,  

F i g u r e   7  is  a  s i d e   v iew  of  the   e x t e r i o r   of  t he   cap  d u r i n g  

a p p l i c a t i o n   to  a  c o n t a i n e r   p r i o r   to  the  band  s n a p p i n g   o v e r  

the   s h o u l d e r ,  

F i g u r e   8  is  an  e n l a r g e d   v iew  of  the   b r i d g e   and  d r i v e   m e m b e r  

of  F i g u r e   7  shown  as  s e g m e n t   A, 

F i g u r e s   9  and  10  are   p a r t i a l   s i d e   v i e w s   i l l u s t r a t i n g   t h e  

p i l f e r p r o o f   band  and  cap  d u r i n g   r e m o v a l   of  the   cap  from  a 

c o n t a i n e r ,  

F i g u r e   11  is  an  e n l a r g e d   s e c t i o n   of  an  a l t e r n a t e   s t r u c t u r e  

i l l u s t r a t i n g   a  p o r t i o n   of  t he   band  and  cap  w i t h   the   d r i v e  

means   s e c u r e d   to  the   band  p r i o r   to  a p p l i c a t i o n   to  a 

c o n t a i n e r   a n d ,  



F i g u r e   12  shows  the   a l t e r n a t e   s t r u c t u r e   of  F i g u r e   11  d u r i n g  

a p p l i c a t i o n   of  the   c l o s u r e .  

The  c l o s u r e   g e n e r a l l y   shown  as  2  in  the   F i g u r e s ,   c o m p r i s e s   a 

cap  body  p o r t i o n   4  and  a  d e p e n d i n g   p i l f e r p r o o f   band  6 .  

Means  is   p r o v i d e d   in  the   p r e f e r r e d   form  of  b r i d g e s   8  t o  

s e c u r e   or  to  c o n n e c t   the   band  to  the   cap  and  a x i a l l y   s p a c e  
t h e s e   two  c o m p o n e n t s .   The  c o n t a i n e r   60  has  been  p r o v i d e d  

w i t h   a  s h o u l d e r   62  which   in  e n g a g i n g   band  6  c a u s e s   at  l e a s t  

a  number   of  b r i d g e s   8  to  f r a c t u r e   on  r e m o v i n g   the  c a p .  
T h r e a d e d   p o r t i o n s   64  of  the   c o n t a i n e r   m a i n t a i n   the   c l o s u r e  

on  the   c o n t a i n e r   and  a l l o w   t w i s t   a p p l i c a t i o n   and  r e m o v a l   o f  

the   cap  p o r t i o n   4.  As  w i t h   a l l   c l o s u r e s   of  t h i s   t y p e ,   t h e  

cap  p o r t i o n   4  is  a d a p t e d   on  i t s   i n s i d e   to  s e a l   the   mouth  66 

of  t he   c o n t a i n e r .   The  t h r e a d e d   p o r t i o n   64  in  c o m b i n a t i o n  

w i t h   the   t h r e a d s   p r o v i d e d   on  the   i n n e r   p o r t i o n   of  cap  4 ,  

a s s u r e   t h a t   the   f o r m e d   s e a l   is  m a i n t a i n e d .   V a r i o u s   w e l l  

known  t y p e s   of  s e a l s   may  be  used   w i t h   or  on  the  c a p ,   such  a s  
l i n e r   i n s e r t s   or  v a r i o u s   f o r m s   of  f i n   s e a l s .   A c c o r d i n g   t o  

t h i s   e m b o d i m e n t ,   a  t r i p l e   f i n   s e a l   69,  as  shown  in  F i g u r e   6 ,  

is   used   w h i c h   e n g a g e s   the  c o n t a i n e r   rim  to  form  a  s e a l  

c o m p l e t e l y   t h e r e a r o u n d .  

As  shown  in  F i g u r e   2,  the   cap  has  been  r emoved   from  t h e  

c o n t a i n e r   60  and  the  b r i d g e s   8  have  s e v e r e d   or  b r o k e n ,   d u e  

to  the   u p w a r d   f o r c e   e x e r t e d   on  the   b r i d g e s   as  the   cap  i s  

u n s c r e w e d   w h i l e   the  band  is  c o n s t r a i n e d   by  i n t e r a c t i o n   o f  

the  band  u n d e r c u t   a g a i n s t   s h o u l d e r   6 2  .   I t   can  b e  

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

w h e t h e r   t he   c o n t a i n e r   has  been  o p e n e d   and  p r o v i d e s   a  s i m p l e  

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

d u r i n g   p a c k a g i n g   of  the  p r o d u c t ,   has  not  been  b r o k e n .  



As  shown  in  F i g u r e   3  the   o u t e r   p e r i p h e r y   of  the   cap  h a s  

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

the   c l o s u r e .   Each  of  the   b r i d g e s   8  has  been   p a i r e d   w i t h   a 

d r i v e   10  wh ich   i s   s e c u r e d   to  the   cap  4.  T h e s e   d r i v e s   a r e  

not   of  s u f f i c i e n t   h e i g h t   to  c o n t a c t   the   band  8  in  t h e  

c o n d i t i o n   shown  in  F i g u r e   3,  h o w e v e r ,   d u r i n g   a p p l i c a t i o n   o f  

the   c l o s u r e ,   as  shown  in  F i g u r e   5,  t h e s e   d r i v e   m e m b e r s  

e n g a g e   the  band  6  and  a s s i s t   in  l i m i t i n g   the   amoun t   o f  

r o t a t i o n   of  the   band  r e l a t i v e   to  the   cap  as  the  band  i s  

b e i n g   a p p l i e d   o v e r   s h o u l d e r   62.  These   s h o r t   d r i v e   m e m b e r s  

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

a d j a c e n t   b r i d g e s   8 .  

A c c o r d i n g   to  F i g u r e   4,  i t   can  be  s e e n   t h a t   t he   i n d i v i d u a l  

b r i d g e s   8  s e c u r e   t he   cap  4  to  the  band  6  and  keep  the  b a n d  

and  the   cap  e s s e n t i a l l y   a l i g n e d .   I t   can  a l s o   be  s een   t h a t  

t he   b r i d g e s   8  a r e   t a p e r e d   i n w a r d l y   f rom  the   w i d e s t   p o i n t   a t  

the  j u n c t i o n   w i t h   t he   band  6,  to  the  p o i n t   of  j u n c t i o n   w i t h  

the  c a p .   A l s o ,   the   d r i v e s   10  have  been  s p a c e d   b e h i n d   t h e  

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

is  s c r e w e d   on  a  c o n t a i n e r   and  p r o j e c t   d o w n w a r d l y   f rom  t h e  

cap  4  but   do  not   e x t e n d   or  j o i n   w i t h   the   band  6.  The  b a n d  

has  been  p r o v i d e d   w i t h   a  s l o p e d   s u r f a c e   22  to  e a s e   t h e  

a p p l i c a t i o n   of  the   c l o s u r e   ove r   s h o u l d e r   62  of  the   c o n t a i n e r  

and  has  an  a b u t m e n t   or  u n d e r c u t   l e d g e   24  f o r   s n a p p i n g  

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

c o n t a i n e r .   The  t h i n   s i d e w a l l   20  of  the   band  e x t e n d s  

u p w a r d l y   f rom  the   l e d g e   24  and  may  s n u g l y   c o n t a c t   t h e  

e x t e r i o r   edge  of  the   s h o u l d e r   62  when  the   c l o s u r e   has  b e e n  

a p p l i e d .   I t   has   been  f o u n d   t h a t   in  the   band  s n u g l y  

c o n t a c t i n g   the   e x t e r i o r   of  the   s h o u l d e r   62,  t h i s   e n s u r e s  

t h a t   l e d g e   24  hugs   the   u n d e r s i d e   of  s h o u l d e r   62.  T h i s   i s  



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

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

the  band  s t a y s   on  the  c o n t a i n e r   when  the   cap  is  t a k e n   o f f  

the  c o n t a i n e r .  

As  is  a p p a r e n t   f rom  a  r e v i e w   of  F i g u r e s   5  and  6,  s u r f a c e   22 

p r o v i d e s   a  camming  a c t i o n   in  l e a d i n g   the  p i l f e r p r o o f   b a n d  

ove r   the   s h o u l d e r ,   w h e r e a s   l e d g e   24  fo rms   an  e s s e n t i a l   r i g h t  

a n g l e   w i t h   s i d e w a l l   20  and  f i r m l y   g r i p s   b e n e a t h   the   l o w e r  

p o r t i o n   of  the   s h o u l d e r   6 2 . .   S i m i l a r l y ,   s h o u l d e r   62  has  b e e n  

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

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

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

b e n e a t h   the   s h o u l d e r   a f t e r   a p p l i c a t i o n   of  the  c l o s u r e .   W i t h  

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

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

In  F i g u r e   7,  t he   c l o s u r e   2  is  i l l u s t r a t e d   as  p a r t i a l l y  

a p p l i e d   to  t he   c o n t a i n e r   60  w i t h   the  p i l f e r p r o o f   b a n d  

e n g a g i n g   the   u p p e r   s u r f a c e   of  s h o u l d e r   62  as  i t   cams  a g a i n s t  

s u r f a c e   22.  The  r o t a t i o n a l   movemen t   of  cap  4  and  t h e  

e n g a g e m e n t   of  l e a d   in  s u r f a c e   22  w i t h   s h o u l d e r   62  h a v e  

c a u s e d   m o v e m e n t   of  the  band  t o w a r d s   the   cap  such  t h a t   t h e  

d r i v e   m e m b e r s   10  a re   now  e n g a g i n g   the  u p p e r   s u r f a c e   of  t h e  

band  6.  F u r t h e r m o r e ,   due  to  the  f r i c t i o n a l   d r ag   of  the   b a n d  

w i t h   the  s h o u l d e r   62,  some  r e l a t i v e   r o t a t i o n   of  the   cap  a n d  

band  has  t a k e n   p l a c e   c a u s i n g   the  l e a d i n g   edge  of  d r i v e  

members   or  t e e t h   1'0  to  c o n t a c t   the   l ower   t r a i l i n g   edge  o f  

the  a s s o c i a t e d   b r i d g e   8 .  

F u r t h e r   r o t a t i o n   of  the  cap  is  t r a n s m i t t e d   to  the   band  6  by 



the   d r i v e   members   10  e n g a g i n g   the   t h i c k e n e d   p o r t i o n   15  o f .  

the   a s s o c i a t e d   b r i d g e s   such   t h a t   the   t h i n   a r e a   of  the   b r i d g e  

17  wh ich   i s   l o c a t e d   a d j a c e n t   the   j u n c t i o n   of  the   b r i d g e   w i t h  

the   c a p ,   no  l o n g e r   has  to  w i t h s t a n d   the   e n t i r e   f o r c e  

e x e r t e d   on  the   b r i d g e s   due  to  the   d r a g   of  t he   b a n d .   A - l a r g e  

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

t h r o u g h   the  t h i c k e n e d   p o r t i o n   of  the   b r i d g e   and  the  d r i v e  

members   10.  With   f u r t h e r   r o t a t i o n   of  the   c a p ,   the   f o r c e   f o r  

s n a p p i n g   the   band  o v e r   s h o u l d e r   62  c a u s e s   i n c r e a s e d   m o v e m e n t  

of  the  band  t o w a r d s   the   cap  wh ich   e n h a n c e s   a  b i t i n g   a c t i o n  

of  the   d r i v e   members   on  the   band  and  t he   b r i d g e s .   T h e s e  

d r i v e   members   c o n t a c t   the   a r e a   of  t he   band  be low  i t   as  w e l l  

as  e n g a g e   the   t h i c k e n e d   p o r t i o n   of  t he   b r i d g e s .   T h e  

s i d e w a l l s   7  of  t he   band  have  s u f f i c i e n t   a x i a l   s t r e n g t h   t o  

a l l o w   l e d g e   24  to  snap   o v e r   s h o u l d e r   62  w i t h o u t   b u c k l i n g   t o  

e n s u r e   c o n s i s t e n t   r e s u l t s .  

As  shown  in  F i g u r e s   7  and  8,  the   d r i v e   members   have  b e e n  

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

a p p l i c a t i o n   of  t he   c l o s u r e   and  a re   s p a c e d   s o m e w h a t   f rom  t h e  

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

the  s p a c i n g   b e t w e e n   the  b r i d g e s   and  the   d r i v e   members   i s  

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

p r o b l e m s   in  the   m o l d i n g   of  the   c o m p o n e n t s .   Where  the  s p a c e  
b e t w e e n   the   b r i d g e   and  the  d r i v e   members   is   g r e a t e r   t h a n  

t h a t   shown  in  the   d r a w i n g s ,   the   movemen t   of  the   cap  t o w a r d s  

the  band  may  c a u s e   the  d r i v e   members   10  to  e n g a g e   w i t h   t h e  

u p p e r   s u r f a c e   of  t he   band  and  b i t e   i n t o   the   band  to  p r e v e n t  

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

c l o s u r e .  

F i g u r e   8  i l l u s t r a t e s   the  b i t i n g   a c t i o n   of  a  d r i v e   m e m b e r  



10  and  the   r e l a t i o n s h i p   of  t h i s   d r i v e   member  w i t h   a n  

a s s o c i a t e d   b r i d g e   8.  The  movemen t   of  the   cap  t o w a r d s   t h e  

band  has  c a u s e d   d r i v e   member  10  to  e n g a g e   the   band  6  a n d  

c a u s e   an  a r e a   of  d e f o r m a t i o n   40  in  the  band .   The  cap  h a s  

r o t a t e d   r e l a t i v e   to  the   band  c a u s i n g   the  b r i d g e   8  to  d e f o r m  

u n t i l   t he   t r a i l i n g   edge  of  the   b r i d g e   8  a b u t s   the   l e a d i n g  

edge  of  d r i v e   member  10.  The  b r i d g e   8  n o r m a l l y   b u c k l e s   d u e  

to  the   m o v e m e n t   of  the   cap  t o w a r d s   the  band  h o w e v e r ,   t h e  

a r e a  o f   i n c r e a s e d   c r o s s   s e c t i o n   15  is  of  g r e a t e r   s t r e n g t h  

and  f i r m l y   e n g a g e s   the   d r i v e   10  t h e r e b y   l i m i t i n g   the  d e g r e e  

of  r e l a t i v e   r o t a t i o n   of  the   cap  and  band .   T h e r e f o r e ,   t h e  

d r i v e   member s   10  e n s u r e   b r i d g e   i n t e g r i t y   by  e i t h e r   e n g a g i n g  

the  a s s o c i a t e d   b r i d g e s   a f t e r   a  p r e d e t e r m i n e d   movemen t   of  t h e  

cap  and  bano  or  by  b i t i n g   i n t o   the  band  i m m e d i a t e l y   b e l o w ,  

the   d r i v e   members   or  a  c o m b i n a t i o n   of  t he   two.   In  t h e  

p r e f e r r e d   e m b o d i m e n t   of  F i g u r e   8 ,  b o t h   a c t i o n s   a re   t a k i n g  

p l a c e .   As  a  r e s u l t ,   the   d r i v e s   s e r v e   to  t r a n s m i t   the  t o r q u e  
e x e r t e d   on  the   cap  to  the   band  to  c o n t i n u e   the   r o t a t i o n   o f  

the  band  as  i t   s n a p s   ove r   the   s h o u l d e r   of  the   c o n t a i n e r .  

D e p e n d i n g   on  the   e x a c t   d i m e n s i o n s   of  the   c l o s u r e   and  t h a t   o f  

the   g l a s s   c o n t a i n e r ,   a  wide  r a n g e   of  p o s s i b l e   c o m b i n a t i o n s  

of  c l o s u r e   s i z e s   and  c o n t a i n e r   s i z e s   a re   p o s s i b l e   and  i n  

some  c i r c u m s t a n c e s ,   the   f o r c e   fo r   s n a p p i n g   the   band  b e n e a t h  

the   s h o u l d e r   of  a  c o n t a i n e r   w i l l   r e q u i r e   minimum  a s s i s t a n c e  

f rom  the   d r i v e   members   10  e n g a g i n g  e i t h e r   the   top  of  t h e  

band  a n d / o r   the   t h i c k e n e d   p o r t i o n   of  the   b r i d g e s   t o  

s u c c e s s f u l l y   snap  the  band  l e d g e   over   the  s h o u l d e r .  

H o w e v e r ,   in  o t h e r   c i r c u m s t a n c e s ,   for   e x a m p l e ,   when  t h e  

c l o s u r e   is  at  i t s   s m a l l e s t   d i m e n s i o n   and  the  d i a m e t e r   o f  

s h o u l d e r   62  is  a t   i t s   l a r g e s t   t o l e r a n c e ,   the   f o r c e   r e q u i r e d  

to  a p p l y   the  band  o v e r   the   s h o u l d e r   w i l l   be  g r e a t e r   and  t h i s  



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

u p p e r   p o r t i o n   of  the   band  and  the  l o w e r   p o r t i o n   of  the   c a p .  

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

of  the  d r i v e   member s   10  to  t h e r e b y   e n s u r e   t h a t   the   t h i n n e r  

p o r t i o n s   of  b r i d g e s   8  do  not   f r a c t u r e   d u r i n g   a p p l i c a t i o n   o f  

the   c l o s u r e .  

A l t h o u g h ,   e ach   of  the   b r i d g e s   have  been  p r o v i d e d   w i t h   a n  

a s s o c i a t e d   d r i v e   member ,   in  some  c a s e s ,   a l l   of  t h e s e   d r i v e  

members   may  no t   f u n c t i o n .   For  e x a m p l e ,   a c c u r a t e   c o n t r o l   o n  

the   shape   of  the   s h o u l d e r   62  is  not   a l w a y s   p o s s i b l e   f o r  

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

i t s   p r e f e r r e d   c i r c u l a r   s e c t i o n   and  in  f a c t ,   be  o v a l   or  e g g  

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

s h i f t i n g   of  t he   band  r e l a t i v e   to  the   cap  d u r i n g   a p p l i c a t i o n  

of  the  c l o s u r e .   H o w e v e r ,   b e c a u s e   each   of  the   b r i d g e s   h a v e  

been   p r o v i d e d   w i t h   an  a s s o c i a t e d   d r i v e   member ,   a  l a r g e  

number   of  t h e s e   d r i v e   member s   a re   f u n c t i o n a l   and  p r o v i d e   t h e  

n e c e s s a r y   i n t e r a c t i o n   to  e n s u r e   b r i d g e   i n t e g r i t y   d u r i n g  

a p p l i c a t i o n   of  the   c l o s u r e .  

As  p r e v i o u s l y   m e n t i o n e d ,   the   d r i v e   m e m b e r s ,   wh ich   e n s u r e  

t h a t   the   band  r o t a t e s   w i t h   the   cap  as  the  band  is  b e i n g  

f o r c e d   ove r   t he   c o n t a i n e r   s h o u l d e r ,   a re   p a r t i c u l a r l y   u s e f u l  

in  a p p l y i n g   c a p s   to  c o n t a i n e r   f i n i s h e s   wh ich   may  v a r y  

c o n s i d e r a b l y   in  t h e i r   d i m e n s i o n s .   I t   is  a p p r e c i a t e d ,  

h o w e v e r ,   t h a t   t h i s   t y p e   of  cap  is  u s e f u l   on  v a r i o u s   t y p e s   o f  

c o n t a i n e r s   wh ich   may  be  made  of  g l a s s ,   m e t a l ,   p l a s t i c   a n d  

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

f i n i s h e s ,   v a r i a t i o n s   in  t he   g l a s s   f i n i s h ,   such  as  t h o s e   o f  

s o f t d r i n k   and  l i q u o r   b o t t l e s ,   may  be  as  much  as  20 

t h o u s a n d t h s   o f  a n   i n c h .   W h e r e a s   the   t o l e r a n c e   on  t h e  



i n t e r i o r   d i m e n s i o n s   of  the   c l o s u r e   a re   much  more  a c c u r a t e ,  

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

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

wh ich   p e r m i t s   i t s   use  w i t h   c o n t a i n e r s   h a v i n g   a  v a r i a t i o n   i n  

b o t t l e   neck  d i m e n s i o n s .   The  d r i v e   d e v i c e   of  the  s y s t e m  

m a i n t a i n s   the   c o n n e c t i n g   means   wh ich   may  be  in  the  form  o f  

b r i d g e s   in  u n b r o k e n   c o n d i t i o n   d u r i n g   a p p l i c a t i o n   of  a  cap  t o  

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

F i g u r e s   9  and  10  i l l u s t r a t e   r e m o v a l   of  the   cap  p o r t i o n   f r o m  

a  c o n t a i n e r ,   bo th   b e f o r e   and  a f t e r ,   s e v e r a n c e   of  the  b r i d g e s  

8.  In  F i g u r e   9,  the   cap  has  o n l y   been  r o t a t e d   a p p r o x i m a t e l y  

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

c o m b i n a t i o n   w i t h   the   t h r e a d s   on  the   i n t e r i o r   of  the  c a p  

p o r t i o n   have  c a u s e d   bo th   an  upward   movemen t   of  the  c a p  
r e l a t i v e   to  the   band  6  as  w e l l   as  a  r o t a t i o n a l   movement   o f  

the   band  r e l a t i v e   to  the   c a p .   F u r t h e r   r o t a t i o n   of  the  c a p  

p o r t i o n   i n c r e a s e s   the   a x i a l   s e p a r a t i o n   of  the  cap  from  t h e  

band  t h u s   c o n t i n u i n g   to  s t r e t c h   the   b r i d g e s   8  due  to  b a n d  

l e d g e   24  i n t e r a c t i n g   w i t h   the   u n d e r c u t   of  s h o u l d e r   62  on  t h e  

b o t t l e .   T h i s   in  c o m b i n a t i o n   w i t h   f u r t h e r   r e l a t i v e  

r o t a t i o n a l   movement   of  the   cap  and  band  w i l l   e v e n t u a l l y  

c a u s e   the  b r i d g e s   to  b r e a k   at   t h i n n e d   p o r t i o n   17.  Ledge  24 

l o c a t e d   in  the  l o w e r   p o r t i o n   of  the   band ,   f i r m l y   e n g a g e s  

s h o u l d e r   62  of  the  c l o s u r e   and  is  of  s u f f i c i e n t   s t r e n g t h   t o  

c a u s e   the  band  to  be  r e t a i n e d   on  the  g l a s s   f i n i s h ,   d u r i n g  

r e m o v a l   of  the   c a p .   I t   can  f u r t h e r   be  a p p r e c i a t e d   t h a t  

b e c a u s e   the  d r i v e s   10  are   l o c a t e d   b e h i n d   the  b r i d g e s   t h e y  

a re   i n o p e r a b l e   and  have  no  a f f e c t   in  r e m o v i n g   the  cap  s u c h  

t h a t   the   b r i d g e s   a re   e x p o s e d   to  the  c o m b i n e d   f o r c e s   due  t o  

v e r t i c a l   s e p a r a t i o n   of  the   cap  and  band  as  we l l   a s  

r o t a t i o n a l   movement   of  the   cap  r e l a t i v e   to  the  b a n d .  



Ledge   24  and  s h o u l d e r   62  have  been  s h a p e d   to  p r o v i d e  

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

any  t e n d e n c y   f o r   l e d g e   24  to  cam  o u t w a r d l y   o v e r   t h e  

s h o u l d e r .   The  band  has  been  t h i c k e n e d   a d j a c e n t   l e d g e   24  t o  

have  s u f f i c i e n t   s t r e n g t h   to  w i t h s t a n d   the   hoop  s t r e s s  

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

a  number   of  b r i d g e s   have  s e v e r e d .  

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

band  l e d g e   24  r e l a t i v e   to  the   s e a l i n g   s u r f a c e   69  of  the   c a p  
is   d e s i g n e d   to  e n s u r e   t h a t ,   on  cap  r e m o v a l ,   the   c o n n e c t i n g  

b r i d g e   p o r t i o n   8  b e g i n s   to  s t r e t c h   and  p e r h a p s   s e v e r   b e f o r e  

the   s e a l   69  is  c o m p l e t e l y   b r o k e n .   The  p u r p o s e   of  t h i s  

a r r a n g e m e n t   is  p a r t i c u l a r l y   s u i t a b l e   where   t a m p e r i n g   must   b e  

i n d i c a t e d   when  the   c o n t e n t s   a re   s u b j e c t   to  s p o i l i n g   o r  

d e g r a d a t i o n   once  e x p o s e d   to  a i r .   T h u s ,   the   a r r a n g e m e n t   i s  

s u c h   t h a t ,   as  soon  as  t h e  s e a l   is  b r o k e n   a l l o w i n g   a i r   t o  

e n t e r ,   f o r   e x a m p l e   a  vacuum  p a c k e d   b o t t l e ,   t he   b r i d g e s   h a v e  

been   s u f f i c i e n t l y   s t r e t c h e d   or  b r o k e n   to  i n d i c a t e   t h a t   t h e  

c o n t a i n e r   has  been  t a m p e r e d   w i t h .   I t   is  a l s o   u n d e r s t o o d  

t h a t ,   in  s i t u a t i o n s   where   e x p o s u r e   of  the   c o n t e n t s   to  a i r   i s  

no t   c r i t i c a l ,   t h e n   the   r e l a t i o n s h i p   of  the   band  to  t h e  

s e a l i n g   s u r f a c e   may  be  s o m e w h a t   more  l e n i e n t ,   wh ich   in  some 

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

band  b r i d g e s   have  been  b r o k e n .  

T h e r e f o r e ,   the   d r i v e   members   of  the   p r e s e n t   i n v e n t i o n  

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

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

of  the   c l o s u r e .   D u r i n g   r e m o v a l   o f .  t h e   cap  f rom  t h e  

c o n t a i n e r ,   d r i v e   means  a re   i n e f f e c t i v e   such   t h a t   the   b r i d g e s  

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



the   c o n t a i n e r   have  been  o p e n e d .   F u r t h e r m o r e ,   t h i s   d r i v e  

means  a l l o w s   the  b r i d g e s   to  have  a  t a p e r e d   c r o s s   s e c t i o n  

such   t h a t   the   d r i v e   members   e n g a g e   the   t h i c k e n e d   p o r t i o n   o f  

the  b r i d g e s   due  to  movement   of  the   cap  t o w a r d s   the  b a n d  

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

t r a n s m i s s i o n   of  the  f o r c e s   b e t w e e n   the   cap  and  the  t h i c k e n e d  

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

s e c t i o n   of  the   b r i d g e s   wh ich   w i l l   s e v e r ,   upon  r e m o v a l   of  t h e  

c a p .  

The  a l t e r n a t e   s t r u c t u r e   shown  in  F i g u r e s   11  and  12 

i n c o r p o r a t e s   d r i v e   members   s e c u r e d   to  the   u p p e r   p o r t i o n   o f  

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

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

d r i v e s   a re   now  l o c a t e d   on  the   b a n d ,   the   t h i c k e n e d   p o r t i o n s  

of  the  b r i d g e s   a re   l o c a t e d   a d j a c e n t   the  l o w e r   p o r t i o n   of  t h e  

cap  such  t h a t   d u r i n g   a p p l i c a t i o n   of  the   c l o s u r e ,   the   d r i v e  

members   e n g a g e   the   t h i c k e n e d   p o r t i o n   t h e r e b y   p r o t e c t i n g   t h e  

t h i n   p o r t i o n   of  the   b r i d g e s .  

As  shown  in  F i g u r e   11,  the  d r i v e   10a  p r o j e c t s   u p w a r d l y   f r o m  

band  6  and  is  s p a c e d   f o r w a r d   of  b r i d g e   8a.  The  d r i v e   i s  

e s s e n t i a l l y   s h o r t   and  s t u b b y   to  have  s u f f i c i e n t   s t r u c t u r a l  

s t r e n g t h   to  p o s i t i v e l y   e n g a g e   the   c a p ,   as  shown  by 

d e f o r m a t i o n   40a  in  F i g u r e   12  a n d / o r   p r o v i d e   p o s i t i v e  

e n g a g e m e n t   w i t h   the  t h i c k e r   p o r t i o n   15a  of  the  b r i d g e s .  

In  F i g u r e   12  the   c l o s u r e   is  shown  d u r i n g   a p p l i c a t i o n   to  a 

c o n t a i n e r   60  and  the  band  has  been  f o r c e d   to  move  u p w a r d  

such  t h a t   the  d r i v e   10a  is  b i t i n g   i n t o   the  cap  as  shown  by  

d e f o r m a t i o n   40a  and  some  r o t a t i o n   of  the   cap  has  o c c u r e d   a s  

the  d e f o r m e d   b r i d g e   8a  is  c o n t a c t i n g   d r i v e   10a.   F u r t h e r  



t w i s t   a p p l i c a t i o n   of  the  cap  w i l l   be  t r a n s m i t t e d   to  the  b a n d  

by  d r i v e   member  10a  due  to  i t s   i n t e r e n g a g e m e n t   w i t h   t h e  

t h i c k e n e d   p o r t i o n   15a  of  the   b r i d g e   and  i t s   e n g a g e m e n t   w i t h  

the  l o w e r   p o r t i o n   of  the  cap .   The  s p e c i a l i z e d   s h a p e   of  t h e  

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

r e q u i r e d   to  b r e a k   them.   F u r t h e r m o r e ,   the   a r e a   of  r e d u c e d  

c r o s s   s e c t i o n   17a  d e f o r m s   more  r e a d i l y ,   a l l o w i n g   t h i c k e n e d  

p o r t i o n   15a  to  r e m a i n   a l i g n e d   w i t h   d r i v e   10a ,   to  p r o v i d e  

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

In  some  c i r c u m s t a n c e s ,   for   e x a m p l e ,   where   the   u p p e r   p o r t i o n  

of  the   band  is  not   as  t h i c k   as  the   a d j a c e n t   l o w e r   p o r t i o n   o f  

the  c a p ,   i t   is   p r e f e r r e d   t h a t   t he   d r i v e   members   be  s e c u r e d  

to  the   cap  to  e n s u r e   e f f i c i e n t   b i t i n g   of  the   d r i v e   m e m b e r s  

w i t h   the   b a n d .   In  the  p r e f e r r e d   e m b o d i m e n t s   shown  in  t h e  

d r a w i n g s ,   t he   d r i v e   members   have  been  p a i r e d   w i t h - a s s o c i a t e d  

b r i d g e s   such   t h a t   the  r o t a t i o n a l   movement   of  the   c a p  

r e l a t i v e   to  the   band  is  r e s i s t e d   due  to  the   i n t e r a c t i o n   o f  

the  d r i v e   member s   w i th   the  l o w e r   p o r t i o n   of  the   band  w h e n  

the   d r i v e   m e m b e r s   a re   s e c u r e d   to  the   cap  and  due  to  t h e  

e n g a g e m e n t   of  the   d r i v e s   w i th   the   t h i c k e n e d   p o r t i o n   of  t h e  

b r i d g e s .   H o w e v e r ,   in  some  c i r c u m s t a n c e s ,   i t   may  not   b e  

n e c e s s a r y   to  p a i r   t h e s e   d r i v e s   w i t h   the   b r i d g e s   as  t h e  

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

or  the   cap  w i l l   be  s u f f i c i e n t   to  e n s u r e   b r i d g e   i n t e g r i t y  

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

The  p r e s e n t   i n v e n t i o n   u t i l i z e s   the   i n h e r e n t   p r o p e r t i e s   of  a 

p l a s t i c   w h i c h   a l l o w s   a  f a i r l y   h i g h   d e g r e e   of  l o c a l i z e d  

d e f o r m a t i o n   w i t h o u t   p e r m a n e n t   d a m a g e .   H o w e v e r ,   t h e  

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

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



a p p l y i n g   l e d g e   24  ove r   the   s h o u l d e r   on  a  c o n t a i n e r   w h i l e  

t r y i n g   to  m i n i m i z e   the   e f f e c t   of  t h i s   p r o p e r t y   i n  

m a i n t a i n i n g   the  band  on  the   c o n t a i n e r .   The  p r e c i s e   p l a s t i c  

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

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

as  p o l y e t h y l e n e   and  p o l y p r o p y l e n e   have  been  f o u n d  

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

l i q u o r   i n d u s t r y .  

P o l y p r o p y l e n e   is  l e s s   d e f o r m a b l e   t h a n   some  o t h e r   p l a s t i c s  

such   as  p o l y e t h e l e n e   h o w e v e r ,   i t   has  p r o v e n   to  be  q u i t e  

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

a g i n g   c h a r a c t e r i s t i c   where   t he   m a t e r i a l   becomes   more  b r i t t l e  

and  l e s s   e l a s t i c .   B e c a u s e   of  t h i s   a g i n g   p r o b l e m   and  t h e  

u n c e r t a i n t y   in  knowing   when  a  c l o s u r e   w i l l   be  u s e d ,   i t   w o u l d  

seem  t h i s   m a t e r i a l   would  no t   f u n c t i o n   s a t i s f a c t o r i l y  

h o w e v e r ,   in  a c t u a l   p r a c t i c e ,   i t   has  p r o v e n   q u i t e   u s e f u l .  

The  d r i v e   means  l i m i t s   the   f o r c e s   e x e r t e d   on  the  m o r e  

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

p r e v e n t   p r e m a t u r e   f r a c t u r e   of  t he   b r i d g e s .  

When  p o l y e t h y l e n e   is  u s e d ,   t he   c l o s u r e   i s - m o r e   d e f o r m a b l e  

and  the  b r i d g e s   can  u n d e r g o   i n c r e a s e d   d e f o r m a t i o n   w i t h o u t  

b r e a k i n g .   F u r t h e r m o r e ,   t h e ' p l a s t i c   is  not  as  r i g i d   a s  

p o l y p r o p y l e n e   and  t h e r e   is  a  g r e a t e r   t e n d e n c y   fo r   the   b a n d  

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

r e m o v e d .   To  o v e r c o m e   t h i s   p r o b l e m ,   the  a r e a   of  r e d u c e d  

b r i d g e   c r o s s   s e c t i o n   17  may  be  made  s m a l l e r   to  f r a c t u r e   m o r e  

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

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

I t   is  a p p r e c i a t e d   t h a t   o t h e r   p l a s t i c s   may  be  u s e d ,   such  a s  



c o p o l y m e r s   of  the   p o l y e t h y l e n e / p o l y p r o p y l e n e   t y p e .   I n  

a d d i t i o n ,   m e c h a n i c a l   b l e n d s   of  v a r i o u s   p o l y m e r s   may  be  u s e d ,  

such   as  a  c o m b i n a t i o n   of  p o l y e t h y l e n e   and  p o l y p r o p y l e n e .  

V a r i o u s   g r a d e s   of  t h e s e   p l a s t i c s   may  be  used   in  the   c a p s  

d e p e n d i n g   upon  t h e i r   end  u s e s ,   such  a s ,   c o n s i d e r a t i o n   f o r  

the   s t r e n g t h   r e q u i r e m e n t s   in  the   c a p s   as  u sed   u n d e r   p r e s s u r e  

or  vacuum.   D e p e n d i n g   upon  the   s e l e c t i o n   of  a  p a r t i c u l a r  

p l a s t i c ,   a l t e r a t i o n s   may  be  r e q u i r e d   in  t he   s h a p e   of  t h e  

b r i d g e s   or  means   f o r   c o n n e c t i n g   the  band  to  the   cap  and  i n  

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

band  r o t a t e s   w i t h   the   c a p ,   as  the  band  is   b e i n g   f o r c e d   o v e r  

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

In  view  of  the   above   d e t a i l e d   d e s c r i p t i o n   of  c e r t a i n   a s p e c t s  

of  the   i n v e n t i o n ,   i t   can  be  a p p r e c i a t e d   t h a t   w i t h   t h e  

c o n t r o l   on  band  movemen t   when  the   cap  is  b e i n g   a p p l i e d   to  a 

c o n t a i n e r .   A  b r o a d e r   s c o p e   in  v a r i a t i o n s   of  c o n t a i n e r  

t o l e r a n c e s ,   s e l e c t e d   cap  p l a s t i c   c o m p o s i t i o n s   and  b o t t l e  

c a p p i n g   m e c h a n i s m s   can  be  a c c o m m o d a t e d .  



1.  A ` p l a s t i c `   cap  w i t h   t a m p e r   i n d i c a t i n g   p r o v i s i o n   f o r  

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

p o r t i o n ,   a  band  fo r   a p p l i c a t i o n   ove r   a  s h o u l d e r   p r o v i d e d   on  

a  c o n t a i n e r ,   means   f o r   c o n n e c t i n g   the   cap  body  p o r t i o n   a n d  

b a n d ,   c h a r a c t e r i z e d   in  t h a t   means  is  p r o v i d e d   f o r  

c o n t r o l l i n g   r e l a t i v e   r o t a t i o n   of  the   cap  body  p o r t i o n   a n d  

band  to  e n s u r e   i n t e g r i t y   of  s a i d   c o n n e c t i n g   means  as  t h e  

band  is  a p p l i e d   o v e r   a  s h o u l d e r   of  a  c o n t a i n e r .  

2.  A  cap  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 z e d   in  t h a t   s a i d  

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

c o n n e c t i n g   and  a x i a l l y   s p a c i n g   the   cap  body  p o r t i o n   and  b a n d .  

3.  A  cap  a c c o r d i n g   to  c l a i m   1  or  2,  c h a r a c t e r i z e d   in  t h a t  

at   l e a s t   a  number   of  s a i d   b r i d g e s   b r e a k   upon  r e m o v a l   of  t h e  

cap  body  p o r t i o n   such   t h a t   the   c o n d i t i o n   of  the   b r i d g e s  

i n d i c a t e   w h e t h e r   the   c o n t a i n e r   has   been  o p e n e d   or  t a m p e r e d  

w i t h .  

4.  A  cap  a c c o r d i n g   to  c l a i m s   1  to  3,  c h a r a c t e r i z e d   in  t h a t  

s a i d   c o n t r o l   means  is  a c t i v a t e d   by  s a i d   band  which   is  s p a c e d  

f rom  s a i d   cap  by  s a i d  c o n n e c t i n g   means  moving   t o w a r d s   s a i d  

cap  body  p o r t i o n   d u r i n g   a p p l i c a t i o n   of  s a i d   cap  to  a 

c o n t a i n e r .  

5.  A  cap  a c c o r d i n g   to  c l a i m   2,  c h a r a c t e r i z e d   in  t h a t   s a i d  

c o n t r o l   means  c o m p r i s e s   a  number   of  d r i v e   members   s e c u r e d   t o  

s a i d   cap  body  p o r t i o n   and  e x t e n d i n g   d o w n w a r d l y   to  e n g a g e  

s a i d   band  a f t e r   s u f f i c i e n t   movement   of  s a i d   band  t o w a r d s  

s a i d   cap  body  p o r t i o n   d u r i n g   a p p l i c a t i o n   of  s a i d   c l o s u r e .  



6.  A  cap  a c c o r d i n g   to  c l a i m   2,  c h a r a c t e r i z e d   in  t h a t   s a i d  

c o n t r o l   means   c o m p r i s e s   a  number   of  d r i v e   m e m b e r s   s e c u r e d   t o  

s a i d   band  and  e x t e n d i n g   u p w a r d l y   to  e n g a g e   s a i d   cap  b o d y  

p o r t i o n   a f t e r   s u f f i c i e n t   movement   of  s a i d   band  t o w a r d s   s a i d  

cap  body  p o r t i o n   d u r i n g   a p p l i c a t i o n   of  s a i d   c l o s u r e .  

7.  A  cap   a c c o r d i n g   to  c l a i m   5  or  6,  c h a r a c t e r i z e d   in  t h a t  

s a i d   b r i d g e s   have   an  a r e a   of  i n c r e a s e d   c r o s s - s e c t i o n  

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

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

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

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

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

body  p o r t i o n   is   l i m i t e d   due  to  i n t e r e n g a g e m e n t   of  a  n u m b e r  

of  s a i d   d r i v e   member s   and  the   a r e a   of  i n c r e a s e d  

c r o s s - s e c t i o n   of  l s s o c i a t e d   b r i d g e s .  

8.  A  cap   a c c o r d i n g   to  C la im  7,  c h a r a c t e r i z e d   in  t h a t   s a i d  

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

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

f rom  a  c o n t a i n e r ,   s a i d   weak  a r e a s   b e i n g   p r o t e c t e d   by  s a i d  

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

p r e m a t u r e   b r e a k i n g   t h e r e o f .  

9.  A  cap  a c c o r d i n g   to  c l a i m   8,  c h a r a c t e r i z e d   in  t h a t   t h e  

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

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

f l e x i n g   p e r m i t t i n g   movemen t   of  s a i d   band  t o w a r d   s a i d   cap  t o  

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

s a i d   b r i d g e s   in  c o n t r o l l i n g   the   d e g r e e   of  r e l a t i v e   r o t a t i o n  

b e t w e e n   cap  and  band  to  p r o t e c t   the   w e a k e r   t h i n n e r   b r i d g e  

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



10.  A  Cap  a c c o r d i n t   to  a n y  o n e   of  the   p r e c e e d i n g   c l a i m s ,  

c h r a c t e r i z e d   in  t h a t   the   band  c o m p r i s e s   a  s i d e w a l l   p o r t i o n ,  

a  l e d g e   p r o j e c t i n g   i n w a r d l y   from  s a i d   s i d e w a l l   p o r t i o n   f o r  

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

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

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

the   c l o s u r e .  

11.  A  cap  a c c o r d i n g   to  c l a i m   10  c h a r a c t e r i z e d   in  t h a t   t h e  

band  c o m p r i s e s   a  s i d e w a l l   p o r t i o n ,   s a i d   s i d e w a l l   p o r t i o n  

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

12.  A  cap  a c c o r d i n g   to  c l a i m   10  or  11,  c h a r a c t e r i z e d   i n  

t h a t   the   band  is  s i z e d   to  s n u g g l y   e n g a g e   a  s h o u l d e r   p r o v i d e d  

on  a  c o n t a i n e r   a f t e r   a p p l i c a t i o n   of  t he   c l o s u r e .  

13.  A  cap  a c c o r d i n g   to  c l a i m   10  or  11,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   band  is   m a i n t a i n e d   on  s a i d   c o n t a i n e r   d u r i n g  

r e m o v a l   of  the   c a p .  

14.  A  cap  a c c o r d i n g   to  a n y  o n e   of  the   p r e c e e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  t h a t   the   cap  m a t e r i a l   is  s e l e c t e d   from  t h e  

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

p o l y p r o p y l e n e   and  c o p o l y m e r s   t h e r e o f .  
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