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©  Composite  closure. 

©  This  relates  to  a  closure  for  containers  wherein  there  is  a 
relative  twisting  or  rotation  of  the  closure  with  respect  to  the 
container  neck  finish  in  the  application  and  removal  of  the 
closure.  In  order  to  reduce  the  torque  required  in  the  removal 
of  the  closure  and  also  to  eliminate  the  lubricant  customarily 
incorporated  in  the  gasket  material  of  the  closure,  the  closure 
is  of  a  composite  construction  including  a  ring  member  and  a 
closure  panel,  with  the  ring  member  being  so  constructed  as 
to  provide  for  limited  relative  axial  movement  between  the 
closure  panel  and  the  ring  member.  Thus,  when  a  closure  is 
to  be  removed,  the  initial  removal  torque  is  very  low  in  that  it 
is  only  necessary  to  rotate  the  ring  member  relative  to  the 
container  and  there  is  no  axial  force  required  to  break  the 
seal  between  the  gasket  material  and  the  container  neck 
finish.  After  an  initial  relative  axial  movement  between  the 
ring  member  and  the  closure  panel  and  at  a  time  when  the 
ring  member  has  mementum,  the  ring  member  engages  the 
closure  panel  and  moves  the  same  axially  to  break  the  seal 
between  the  closure  panel  and  the  container  with  a  minimal 
additional  torque  being  required.  This  abstract  forms  no  part 
of  the  specification  of  this  application  and  is  not  to  be 
construed  as  limiting  the  claims  of  the  application. 
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T h i s   relates  to  a  closure  for  containers  wherein  there  is  a 
relative  twisting  or  rotation  of  the  closure  with  respect  to  the 
container  neck  finish  in  the  application  and  removal  of  the 
closure.  In  order  to  reduce  the  torque  required  in  the  removal 
of  the  closure  and  also  to  eliminate  the  lubricant  customarily 
incorporated  in  the  gasket  material  of  the  closure,  the  closure 
is  of  a  composite  construction  including  a  ring  member  and  a 
closure  panel,  with  the  ring  member  being  so  constructed  as 
to  provide  for  limited  relative  axial  movement  between  the 
closure  panel  and  the  ring  member.  Thus,  when  a  closure  is 
to  be  removed,  the  initial  removal  torque  is  very  low  in  that  it 
is  only  necessary  to  rotate  the  ring  member  relative  to  the 
container  and  there  is  no  axial  force  required  to  break  the 
seal  between  the  gasket  material  and  the  container  neck 
finish.  After  an  initial  relative  axial  movement  between  the 
ring  member  and  the  closure  panel  and  at  a  time  when  the 
ring  member  has  mementum,  the  ring  member  engages  the 
closure  panel  and  moves  the  same  axially  to  break  the  seal 
between  the  closure  panel  and  the  container  with  a  minimal 
additional  torque  being  required.  This  abstract  forms  no  part 
of  the  specification  of  this  application  and  is  not  to  be 
construed  as  limiting  the  claims  of  the  application. 



T h i s   i n v e n t i o n   r e l a t e s   in   g e n e r a l   t o   new  a n d  

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

g l a s s   j a r s ,   and  m o r e   p a r t i c u l a r l y   t o   a  c l o s u r e   w h i c h   h a s  

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

When  a  c l o s u r e   i s   of   a  o n e - p i e c e   c o n s t r u c t i o n ,  

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

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

c l o s u r e   r e l a t i v e   to   t h e   c o n t a i n e r   t o   t h e   s e a l e d   p o s i t i o n  
of  t h e   c l o s u r e .   A t t e m p t s   h a v e   b e e n   made  to   r e d u c e   t h e  

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

end  f i n i s h   by  i n c o r p o r a t i n g   in  t h e   g a s k e t   m a t e r i a l   a  
s u i t a b l e   l u b r i c a n t .   W h i l e   t h i s   a i d s   in   t h e   a p p l i c a t i o n  
of   t h e   c l o s u r e ,   i t   i s   a l w a y s   p o s s i b l e   t h a t   t h i s   l u b r i -  

c a n t   can  a p p e a r   on  t h e   s u r f a c e   or  t h r o u g h o u t   t h e   p r o d u c t  
in  t h e  f o r m   of   p a r t i c l e s   or   f i l m .   T h i s   i s   p a r t i c u l a r l y  

t r u e   when  t h e   p r o d u c t   i s   a  c l e a r   j u i c e   or   w i n e .  

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

in  c o n j u n c t i o n   w i t h   t h e   g a s k e t   m a t e r i a l ,   when  t h e   p r o d u c t  
is   v a c u u m   p a c k e d   and  t h e   c l o s u r e   p a n e l   i s   t i g h t l y   r e t a i n e d  

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

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

to   a p p l y   a  s u f f i c i e n t   t w i s t i n g   t o r q u e   t o   e f f e c t   r o t a t i o n  

of  t h e   c l o s u r e ,   b u t   a l s o   t h e r e   m u s t   be  a  s u f f i c i e n t   t o r q u e  

a p p l i e d   so  as  to   e f f e c t   t h e   a x i a l   m o v e m e n t   of  t h e   c l o s u r e  

p a n e l   away  f rom  t h e   c o n t a i n e r   a g a i n s t   t h e   vacuum  f o r c e  

u n t i l   s u c h   t i m e   as  t h e   s e a l   is   b r o k e n .  



In  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n ,   i t   i s   p r o -  
p o s e d   to   f o r m   t h e   c l o s u r e   in   two  p i e c e s .   T w o - p i e c e   c l o -  

s u r e s   a r e   w e l l   k n o w n ,   t h e   t y p i c a l   e x a m p l e   b e i n g   t h e   w e l l  
known  Mason   j a r   w h e r e i n   t h e   c l o s u r e   p a n e l   and  t h e   g a s k e t  
c a r r i e d   t h e r e b y   i s   s e p a r a t e   and  a p a r t   f r o m   t h e   r i n g  
m e m b e r .   H o w e v e r ,   w i t h   t h e   c o n v e n t i o n a l   M a s o n   j a r   c l o s u r e ,  
a f t e r   t h e   r i n g   m e m b e r   h a s   b e e n   r e m o v e d   i t   i s   n e c e s s a r y   t o  

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

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

t o r t e d   so  t h a t   i t   can  no  l o n g e r   be  u s e d   t o   f o r m   a  s e a l .  

In  a c c o r d a n c e   w i t h  t h i s   i n v e n t i o n ,   i t   i s   p r o  
p c s e d   to   p r o v i d e   a  t w o - p i e c e   c l o s u r e   w h i c h   i n c l u d e s ,   a s  
in  t h e   c a s e   of   t h e   M a s o n   j a r   c l o s u r e ,   a  r i n g   m e m b e r   and  a  

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

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

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

t h e   r e m o v a l   t h e r e o f .   H o w e v e r ,   in   a c c o r d a n c e   w i t h   t h i s  

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

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

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

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

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

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

and  t h e   c l o s u r e   p a n e l   w i l l   n o t   come  i n t o   p l a y   u n t i l   s u b -  

- - s t a n t i a l l y   a t   t h e   f i n a l ' r o t a t i o n a l   i n c r e m e n t   in   t h e   a p p l i -  

c a t i o n   of  t h e   r i n g   m e m b e r .   In  a  l i k e   m a n n e r ,   and  m o s t  

p a r t i c u l a r l y ,   when  t h e   c l o s u r e   is   to  be  r e m o v e d ,   o n l y   a  

low  i n i t i a l   t o r q u e   is  r e q u i r e d   to   e f f e c t   r o t a t i o n   o r  

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

and  t h e r e   i s   no  f o r c e   r e s i s t i n g   the   a x i a l   m o v e m e n t   of  t h e  

r i n g   m e m b e r   r e l a t i v e   to   t h e   c o n t a i n e r .   A f t e r   t h e   i n i t i a l  

t w i s t i n g   or  r o t a t i o n   of  t h e   r i n g   member  r e l a t i v e   t o   t h e  

c o n t a i n e r ,   d e t e n t   means   on  t h e   r i n g   member   w i l l   e n g a g e  

t he   c l o s u r e   p a n e l   and  a p p l y   an  a x i a l   r e m o v i n g   f o r c e   t h e r e -  

on.   T h i s   w i l l   o c c u r ,   h o w e v e r ,   at   a  t i m e   w h e r e i n   t h e   r i n g  

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



w h e r e i n   t h e   r i n g   m e m b e r   h a s   m o m e n t u m   so  as  to   s t r i k e   t h e  

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

t h e r e t o .  

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

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

r e a d i l y   m o l d a b l e   p l a s t i c   m a t e r i a l .   The  p l a s t i c   m a t e r i a l  

a l s o   has   a  low  s u r f a c e   c o e f f i c i e n t   of   f r i c t i o n ,   a n d  

t h e r e f o r e   r e l a t i v e   r o t a t i o n   b e t w e e n   t h e   r i n g   member   a n d  

t h e   c l o s u r e   p a n e l   r e q u i r e s   m i n i m a l   t o r q u e .   P o l y p r o p y l e n e  
i s   p r e s e n t l y   b e i n g   u t i l i z e d   as  t h e   p l a s t i c   m a t e r i a l   f r o m  

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

I t   i s   c o n v e n t i o n a l   to   c o a t   m e t a l   w i t h   a  s u i t -  

a b l e   l a c q u e r   or  t h e   l i k e ,   and   t h e   c o n v e n t i o n a l   c o a t i n g  

on  m e t a l   u t i l i z e d   i n  c o n j u n c t i o n   w i t h   c l o s u r e s   i s   a p p l i e d  

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

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

m e m b e r   and  t h e   c l c s u r e   p a n e l   so  as  to   r e d u c e   t h e   t o r q u e  

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

p a n e l .  

Wi th   t h e   a b o v e   and  o t h e r   o b j e c t s   in  v i e w   t h a t  

w i l l   h e r e i n a f t e r   a p p e a r ,   t h e   n a t u r e   of   t h e   i n v e n t i o n   w i l l  

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

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

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

IN  THE  DRAWINGS: 

F i g u r e   1  i s   a  f r a g m e n t a r y   t o p   p e r s p e c t i v e   v i e w  

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

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

v i e w   t a k e n   g e n e r a l l y   a l o n g   t h e   l i n e   2-2   of  F i g u r e   1,  a n d  

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

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

o t h e r   and  to   t h e   c o n t a i n e r   n e c k   f i n i s h .   -  

F i g u r e   3  is   an  e n l a r g e d   f r a g m e n t a r y   s e c t i o n a l  

v i e w   s i m i l a r   to  F i g u r e   2,  and  shows   t h e   r i n g   member   h a v i n g  

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

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

c o n t a i n e r .  



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

s i m i l a r   to   F i g u r e   2,  and  s h o w s   t h e   r i n g   m e m b e r   h a v i n g   b e e n  

f u r t h e r   r o t a t e d   and  h a v i n g   p i c k e d   up  and  moved   a x i a l l y  
t h e r e w i t h   t h e   c l o s u r e   p a n e l   r e l a t i v e   to   t h e   c o n t a i n e r   a n d  

f i n i s h .  

R e f e r r i n g   now  t o   t h e   d r a w i n g s   in  d e t a i l ,   i t   w i l l  

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

n u m e r a l   10  and  i s   a p p l i e d   t o   a  c o n v e n t i o n a l   c o n t a i n e r  

g e n e r a l l y   i d e n t i f i e d   by  t h e   n u m e r a l   12.   The  c o n t a i n e r   1 2 ,  

as  i s   b e s t   shown  in   F i g u r e   2,  i s   p r o v i d e d   w i t h   a  n e c k  

f i n i s h   14  w h i c h   i n c l u d e s   l u g s   or   t h r e a d s   16  and  w h i c h   h a s  

a  t e r m i n a l   or   end  s e a l   f i n i s h   1 8 .  

The  c l o s u r e   10  i s   p a r t i c u l a r l y   c o n s t r u c t e d   f o r  

s c a l i n g l y   c l o s i n g   t he   c o n t a i n e r   12  and  i s   of   a  c o m p o s i t e  

c o n s t r u c t i o n   i n c l u d i n g   a  r i n g   m e m b e r   20  and  a  c l o s u r e  

p a n e l   22.  The  r i n g   member   20  i s   p r e f e r a b l y   f o r m e d   of  a  
m o l d a b l e   p l a s t i c   m a t e r i a l ,   s u c h   as  p o l y p r o p y l e n e ,   w h i l e  

t h e   c l o s u r e   p a n e l   22  i s   p r i m a r i l y   in   t h e   f o r m   of   a  m e t a l  

s h e e t   or  d i s k .  

The  m o l d e d   r i n g   m e m b e r   20  i n c l u d e s   a  l o w e r  

g e n e r a l l y   c y l i n d r i c a l   s k i r t   24  w h i c h   i s   j o i n e d   to   an  u p p e r  

r e t a i n i n g   r i n g   26  by  an  i n t e r m e d i a t e   c o r n e r   p o r t i o n   2 8 .  

The  s k i r t   24  h a s   f o r m e d   i n t e g r a l l y   w i t h   t h e  

i n t e r i o r   s u r f a c e   t h e r e o f   l u g s   or   t h r e a d s   30  w h i c h   a r e  

c o o p e r a b l e   w i t h   t h e   l u g s   or   t h r e a d s   16  of  t h e   c o n t a i n e r  

n e c k   f i n i s h   so  as  to   p e r m i t   a  t w i s t   t y p e   l o c k i n g   e n g a c e -  

r e n t .   For   e x a m p l e ,   e a c h   of  t h e   l u g s   or   t h r e a d s   16  and  30  

m a y  b e   in  t h e   fo rm  of  o v e r l a p p i n g   q u a r t e r - t u r n   t h r e a d s .  

The  e x t e r i o r   of  t h e   s k i r t   24  i s   p r o v i d e d   w i t h  

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

r i b s   or  k n u r l s   32  to   f a c i l i t a t e   t h e   g r i p p i n g   of  t h e   r i n g  

member  20  to   e f f e c t   t he   m a n u a l   t w i s t i n g   or   r o t a t i o n   t h e r e -  

of  r e l a t i v e   t o   t h e   c o n t a i n e r   12.  In  a d d i t i o n ,   t h e   u p p e r  

s u r f a c e   of  t h e   r e t a i n i n g   r i n g   26  i s   p r o v i d e d   w i t h   c i r c u m -  

f e r e n t i a l l y   s p a c e d   r a d i a t i n g   n i b s   or  k n u r l s   34  w h i c h   may 

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

in  t h e   a p p l i c a t i o n   of  t h e   c l o s u r e   10  to   t h e   c o n t a i n e r   1 0 .  



The  c l o s u r e   p a n e l   22  i n c l u d e s   a  s h e e t   m e t a l  

( p r e f e r a b l y   s t e e l )   p a n e l   m e m b e r   36  w h i c h   i s   p r o v i d e d   w i t h  

an  e x t e r n a l   p r o t e c t i v e   c o a t i n g   38.   The  p a n e l   i s   c o n -  

f i g u r a t e d   so  as  t o   d e f i n e   a  p e r i p h e r a l ,   a n n u l a r ,   d o w n -  

w a r d l y   o p e n i n g   c h a n n e l   40  in   w h i c h   t h e r e   i s   s e a t e d   a  g a s k e t  

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

t o   be  n o t e d   t h a t   in   t h e   f o r m a t i o n   of   t h e   c h a n n e l   40,   t h e  

p a n e l   36  i s   u p w a r d l y   o f f s e t   as   a t   44  so  as  t o   d e f i n e   a n  

a n n u l a r   u p p e r ' p o r t i o n   46.  The  p a n e l   36  t e r m i n a t e s   in   a n  

o u t e r   p e r i p h e r a l   d e p e n d i n g   f l a n g e   48  of  a  s i z e   to   be  s n u g l y  
r e c e i v e d   w i t h i n   t h e   u p p e r   p o r t i o n   of  t h e   s k i r t   24.   T h e  

f l a n g e   48  i s   j o i n e d   t o   t h e   a n n u l a r   u p p e r   p o r t i o n   46  by  a  

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

c o r n e r   p o r t i o n   2 8 .  

I t   i s   t o   be  u n d e r s t o o d   t h a t   t h e   c o a t i n g   38  h a s  

a  low  c o e f f i c i e n t   of  f r i c t i o n   as  d o e s   t h e   u n d e r s u r f a c e   o f  

t h e   r e t a i n i n g   r i n g   26..  T h u s ,   t h e r e   may  be  r e l a t i v e   r o t a -  

t i o n   b e t w e e n   t h e   r i n g   member   20  and  t h e   c l o s u r e   p a n e l   22 

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

In  o r d e r   t h a t   t h e   c l o s u r e   m e m b e r   22  may  r e m a i n  

a s s o c i a t e d   w i t h   t h e   r i n g   member   20 ,   t h e   i n n e r   s u r f a c e   o f  

t h e   s k i r t   24  a b o v e   t h e   l u g s   or   t h r e a d s   30  i s   p r o v i d e d   w i t h  

d e t e n t   m e a n s   52 .   The  d e t e n t   m e a n s   52  a r e   i l l u s t r a t e d   i n  

F i g u r e   2  as  b e i n g   in   t h e   f o rm  of   a  p l u r a l i t y   of   c i r c u m -  

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

means   52  c o u l d   be  c o n t i n u o u s .  

I t   i s   u n d e r s t o o d   t h a t   t h e   c l o s u r e   p a n e l   22  w i l l  

s n a p   p a s t   t h e   d e t e n t   means   52  due  t o   t h e   r o u n d e d   c o r n e r  

50,  b u t   t h e   f r e e   e d g e   of   t h e   f l a n g e   48  w i l l   n o t   f r e e l y  

p a s s   t he   d e t e n t   m e a n s   52  in  t h e   o p p o s i t e   d i r e c t i o n   so  a s  

t o   p e r m i t   s e p a r a t i o n   of  t h e   c l o s u r e   p a n e l   2 2  f r o m   t h e   r i n g  

member   2 0 .  

I t   i s   a l s o   to   be  n o t e d   t h a t   t h e   d e t e n t   m e a n s   52 

a r e   s p a c e d   a x i a l l y   f rom  t h e   f r e e   edge   of  t h e   f l a n g e   48  s o  

t h a t   the   c l o s u r e   p a n e l   is   f r e e   to   move  a  r e s t r i c t e d   d i s -  

t a n c e   in  an  a x i a l   d i r e c t i o n   r e l a t i v e   to  t h e   r i n g   member   2 0 .  



As  w i l l   be  a p p a r e n t ,   when  t h e   c l o s u r e   p a n e l   2 2  
is  a s s e m b l e d   w i t h  t h e   r i n g   member   20,   t h e   a n n u l a r   p o r t i o n  
26  of  t h e   c l o s u r e   p a n e l   w i l l   n o t   be  in  f i r m   e n g a g e m e n t  
w i t h   t h e   u n d e r s i d e   of   t h e   r e t a i n i n g   r i n g   26,  b u t   w i l l   h a v e  

a  c e r t a i n   d e g r e e   of   p l a y .   T h u s ,   as  t h e   c l o s u r e  1 0   i s  

b e i n g   a p p l i e d   t o   t h e   n e c k   f i n i s h   14  of   t h e   c o n t a i n e r   1 2 ,  
t h e   c l o s u r e   p a n e l   22  w i l l   r o t a t e   or   t w i s t  w i t h   t h e   r i n g  
member  20  u n t i l   t h e   g a s k e t   42  e n g a g e s   t h e   end   s e a l   f i n i s h  

18  at   w h i c h   t i m e   r o t a t i o n   of  t h e   c l o s u r e   member   22  w i l l  

d i s c o n t i n u e   and   t h e   r i n g   member   20  w i l l   b e  f r e e   t o   b e  

t w i s t e d   o r   r o t a t e d   r e l a t i v e   to   t h e   c l o s u r e   p a n e l   22  w i t h -  

out   r e s i s t a n c e   u n t i l   s u c h   t i m e   as  t h e   r e t a i n i n g   r i n g   2 u  

moves  a x i a l l y   i n t o   p r e s s u r e   e n g a g e m e n t   w i t h   t h e   a n n u l a r  

p o r t i o n   46.   At  t h i s   t i m e   t h e r e   w i l l   be  some  r e s i s t a n c e  

to  t he   f u r t h e r   t w i s t i n g   or  r o t a t i o n   of  t h e   r i n g   m e m b e r   2 0  

r e l a t i v e   t o   t h e   c l o s u r e   p a n e l   22,  b u t   b e c a u s e   of  t h e   c o -  

e f f i c i e n t   of   f r i c t i o n   of  the   m a t i n g   s u r f a c e s   of  t h e   r i n g  
member  20  and   t h e   c l o s u r e   p a n e l   22,  t h i s   r e s i s t a n c e   w i l l  

be  r e l a t i v e l y   l i g h t .  

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

10  is  d u r i n g   t h e   t i m e   of  r e m o v a l   of  t h e   c l o s u r e .   As  w i l l  
be  s een   f r o m   a  c o m p a r i s o n   of  F i g u r e s   2  and  3,  when  a  

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

r i n g   m e m b e r   20 ,   i t   w i l l   r o t a t e   r e l a t i v e   to   t h e   c o n t a i n e r  

neck   f i n i s h   14  and   t h e   c l o s u r e   p a n e l   22  a n d ,   due   t o   t h e  

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

t h r e a d s   16,  30,   t h e   r i n g   member   20  w i l l   move  a x i a l l y  

r e l a t i v e   to   b o t h   t h e   c o n t a i n e r   neck   f i n i s h   14  and  t h e  

c l o s u r e   p a n e l   22  u n t i l   i t   r e a c h e s   t h e   p o s i t i o n   of  F i g u r e  

3,  w h e r e i n   t h e   d e t e n t   means   52  e n g a g e s   t h e   l o w e r   e d g e   o f  

t he   f l a n g e   4 8 .  

I t   w i l l   t h u s   be  a p p a r e n t   f rom  t h e   f o r e g o i n g   t h a t  

s i n c e   t h e   c l o s u r e   p a n e l   22  is  not   r o t a t e d   w i t h   t h e   r i n g  

member  20,  i t   i s   n o t   n e c e s s a r y   i n i t i a l l y   to   o v e r c o m e   t h e  

r e s t r a i n i n g   t o r q u e   e n g a g e m e n t   b e t w e e n   t h e   g a s k e t   42  a n d  

the   end  s e a l i n g   f i n i s h   1 8 .  



T h e r e   i s ,   h o w e v e r ,   a  r e s i s t a n c e   to   t h e   g a s k e t   42 

b e i n g   a x i a l l y   s e p a r a t e d   f r o m   t h e   end  s e a l   f i n i s h   18.  T h i s  
i s   p a r t i c u l a r l y   t r u e   when  t h e   c o n t a i n e r   i s   vacuum  p a c k e d  
and  a  v a c u u m   a c t s   on  t h e   c l o s u r e   p a n e l   22  to   p r e v e n t   a x i a l  
m o v e m e n t   t h e r e o f   away  f r o m   t h e   c o n t a i n e r   neck   f i n i s h   1 4 .  

W i t h   t he   r i n g   m e m b e r   20  b e i n g   r o t a t e d   and  h a v i n g  
momen tum  a t   t h e   t i m e   t h e   d e t e n t   m e a n s   52  e n g a g e   the   l o w e r  

edge   of  t h e   f l a n g e   48,  i t   w i l l   be  s e e n   t h a t   o n l y   a  s l i g h t  
a d d i t i o n a l   t o r q u e   i s   r e q u i r e d   t o   e f f e c t   t h e   a x i a l   m o v e m e n t  
of  t h e   c l o s u r e   p a n e l   22  away  f r o m   t h e   end  s e a l   s u r f a c e   1 8 .  
T h u s ,   a t   no  t i m e   d o e s   t h e   r e q u i r e d   r e m o v a l   t o r q u e   r e a c h  
t h e   m a g n i t u d e   of  t h a t   i n v o l v e d   in   c o n j u n c t i o n   w i t h   s i m i l a r  
b u t   o n e - p i e c e   c l o s u r e s .  

Once  the   s e p a r a t i o n   of   t h e   c l o s u r e   p a n e l   22  f r o m  
t h e   end  s e a l   s u r f a c e   i s   e f f e c t e d ,   i t   w i l l   be  s e e n   t h a t   t h e  
c l o s u r e   p a n e l   22  w i l l   be  f r e e   t o   move  a x i a l l y   w i t h   t h e  

r i n g   m e m b e r   20  in  t h e   c o m p l e t e   r e m o v a l   o f   t he   c l o s u r e   1 0 .  

B e c a u s e   t h e r e   i s   no  t r u e   r e l a t i v e   r o t a t i o n a l  

m o v e m e n t   b e t w e e n   t h e   g a s k e t   42  and  t h e   c o n t a i n e r   n e c k  
f i n i s h   14 ,   t h e   p r e v i o u s l y   u t i l i z e d   l u b r i c a n t   in  the   c a s k e t  
m a t e r i a l   may  be  e l i m i n a t e d   t o g e t h e r   w i t h   t h e   d e f i c i e n c i e s  

t h e r e o f .  

The  f o r m a t i o n   of  t h e   c l o s u r e   p a n e l   22  s e p a r a t e  
and  a p a r t   f r o m   the   r i n g   m e m b e r   20  p r o v i d e s   a  f u r t h e r  

p o s i t i v e   a d v a n t a g e .   When  t h e   c l o s u r e   p a n e l   i s   i n t e g r a l  
w i t h   t h e   r i n g   member  and  t h e   P l a s t o s o l   o r   o t h e r   g a s k e t  

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

cap   s k i r t ,   as  t he   c l o s u r e   cap   i s   t i g h t e n e d   o n t o   a  c o n -  
t a i n e r ,   t h e r e   is   a  t o r s i o n a l   f o r c e   d e v e l o p e d   in  the  c a s k e t  
m a t e r i a l   and  t h e   c l o s u r e   s k i r t   s u c h   t h a t   when  the  c l o s u r e  

cap  is   f u l l y   a p p l i e d   and  t h e n   r e l e a s e d ,   t h e r e   is   a n  
i n t e r n a l   u n w i n d i n g   f o r c e   w h i c h ,   as  i t   r e l i e v e s   i t s e l f ,  

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

s e p a r a t e   and  a p a r t   f r cm  t h e   r i n g   member   and  by  h a v i n g   a 

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



and  t h e   r i n g   m e m b e r ,   i t   w i l l   be  s e e n   t h a t   t h i s   i n t e r n a l  

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

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

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

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

In   a d d i t i o n ,   b e c a u s e  t h e   c l o s u r e   p a n e l   22  i s  

a u t o m a t i c a l l y   r e m o v e d   by  t h e   r i n g   m e m b e r   20  w i t h o u t   d i s -  

t o r t i o n ,   t h e   c l o s u r e   p a n e l   may  e f f e c t i v e l y   r e s e a l   t h e  

c o n t a i n e r   12  when  t h e   c l o s u r e   10  i s   r e a p p l i e d .  

I t   i s   a l s o   to   be  u n d e r s t o o d   t h a t   t h e   m e t a l  

p a n e l   3 6  m a y   be  p r o v i d e d   w i t h   a  c o n v e n t i o n a l   v a c u u m  

o p e r a t e d   b u t t o n   f e a t u r e   ( n o t   i l l u s t r a t e d ) .  

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

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

h e r e i n ,   i t   i s   to   be  u n d e r s t o o d   t h a t   m i n o r   m o d i f i c a t i o n s  

may  be  made   in   t h e   c l o s u r e   w i t h o u t   d e p a r t i n g   f rom  t h e  

s p i r i t   and  s c o p e   of  t h e   i n v e n t i o n   as  d e f i n e d   i n   t h e  

a p p e n d e d   c l a i m s .  



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

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

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

u p p e r   r e t a i n i n g   r i n g ,   s a i d   s k i r t   h a v i n g   on  an  i n n e r   s u r -  
f a c e   t h e r e o f   r o t a t a b l e   l o c k i n g   e l e m e n t s   w h e r e i n   s a i d   r i n g  
member   i s   s e c u r a b l e   to   a  c o n t a i n e r   n e c k   f i n i s h   by  a  t w i s t -  

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

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

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

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

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

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

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

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

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

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

s a i d   r i n g   m e m b e r .  

2.  A  c o m p o s i t e   c l o s u r e   a c c o r d i n g   to   c l a i m  1  

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

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

3 .   A  c o m p o s i t e   c l o s u r e   a c c o r d i n g   t o   c l a i m   1 

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

m a t e r i a l .  

4.  A  c o m p o s i t e   c l o s u r e   a c c o r d i n g   t o   c l a i m   1 

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

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

end  f i n i s h .  

5.  A  c o m p o s i t e   c l o s u r e   a c c o r d i n g   to   c l a i m   4 

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

c h a n n e l   in  w h i c h   s a i d   g a s k e t   i s   s e a t e d .  

6.  A  c o m p o s i t e   c l o s u r e   a c c o r d i n g   to   c l a i m   4 

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

c h a n n e l   in  w h i c h   s a i d   c a s k e t   is   s e a t e d ,   s a i d   c h a n n e l   b e i n g  

g e n e r a l l y   a l i g n e d   w i t h   s a i d   r e t a i n i n g   r i n g .  



7.  A  c o m p o s i t e   c l o s u r e   a c c o r d i n g   t o   c l a i m   4 

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

c h a n n e l   in  w h i c h   s a i d   g a s k e t   i s   s e a t e d ,   s a i d   c h a n n e l   b e i n g  

g e n e r a l l y   a l i g n e d   w i t h   s a i d   r e t a i n i n g   r i n g ,   a n d  s a i d  

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

f l a n g e   r e c e i v e d   in   an  u p p e r   p o r t i o n   of  s a i d   s k i r t .  

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

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

a  r o t a t i o n a l   i n t e r l o c k   w i t h   s a i d   c o n t a i n e r ,   s a i d   m e t h o d  

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

to   s a i d   r i n g   member   to   i n i t i a t e   r e l e a s e   of  s a i d   r i n g  

member   f r o m   s a i d   c o n t a i n e r   and   t o   move  s a i d   r i n g   m e m b e r  

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

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

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

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

9.  A  m e t h o d   a c c o r d i n g   to   c l a i m   9  w h e r e i n   t h e  

i n i t i a l   t w i s t i n g   t o r q u e   i s   a  r e l a t i v e l y   low  t o r q u e   a n d  

s a i d   t o r q u e   i n c r e a s e s   a f t e r   s a i d   r i n g   member   e n g a g e s   s a i d  

c l o s u r e   p a n e l .   , 
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