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@  Pre-threaded  container  closure. 

A  container  closure,  in  this  case  a  bottle  cap  1,  has  a 
flowed  in  gasket  2  which  engages  the  neck  rim  5  of  a  bottle  to 
generate  sealing  contact  over the  inner  corner  of the  neck  rim, 
substantially  without  contact  of  gasket  material  with  the  outer 
corner.  The  co-operation  of the  neck  rim  and  gasket  may  be  by 
virtue  of  shaping  of  the  gasket  2  and/or  shaping  of  the  bottle 
cap  end  panel  3,  and/or shaping  of the  glass  finish  of the  bottle 
neck  rim. 



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  a  p r e - t h r e a d e d  

c o n t a i n e r   c l o s u r e ,   of  t he   t y p e   s e r v i n g   as  a  s c r e w   cap  f o r  

e n g a g e m e n t   on  a  neck   of  t h e   c o n t a i n e r ,   f o r   e x a m p l e   t h e  

neck   of  a  b o t t l e .  

P r e - t h r e a d e d   c o n t a i n e r   c l o s u r e s   a r e   known  in  t w o  

main   f o r m s ,   t h e   m e t a l   s c r e w   cap   and  t he   i n j e c t i o n   m o u l d e d  

p l a s t i c   s c r e w   c a p .   E x a m p l e s   of  p l a s t i c   c a p s   a r e   d i s c l o s e d  

in  G B - A - 2 , 1 1 6 , 5 2 9   and  in  W O - A - 8 2 / 0 2 1 8 2 .   In  e a c h   c a s e   t h e  

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

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

b o t t l e   neck   r i m .  

T h i s   " o u t e r   c o r n e r   s e a l "   p l a c e m e n t   of  t he   g a s k e t  

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

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

s a t i s f a c t o r y   p r o t e c t i o n   a g a i n s t   t he   t e n d e n c y   of  t he   cap  t o  

"dome"  when  s u b j e c t e d   to  h i g h   i n t e r n a l   p r e s s u r e s .   T h i s  

d o m i n g   of  t h e   cap   end  p a n e l   has   t he   e f f e c t   of  l i f t i n g   t h e  

cap  t op   p a n e l   u p w a r d l y   a t   t he   c e n t r e   and  h e n c e   a l s o  

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

of  t h e   c e n t r e ,   bu t   t he   g a s k e t   c o m p r e s s i o n   on  the   o u t s i d e  

c o r n e r   i s   v i r t u a l l y   u n a f f e c t e d ,   and  may  even   be  i n c r e a s e d  

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

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

p l a s t i c s   p r e - t h r e a d e d   c a p s .   The  " o u t e r   c o r n e r   s e a l "  

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

g l a s s   b o t t l e .  

H o w e v e r ,   p r o b l e m s   a r i s e  w i t h   r e g a r d   to  t h e  

q u a l i t y   of  t he   g l a s s   f i n i s h ,   f i r s t l y   w i t h   r e g a r d   to  t h e  

d i f f i c u l t y   of  e n s u r i n g   c l o s e   t o l e r a n c e s   on  t he   b o t t l e   n e c k  

r a d i u s   w i t h   t he   r e s u l t   t h a t   some  b o t t l e s   may  h a v e  

d i f f e r i n g   i n t e r n a l   d i a m e t e r s   and  to  some  e x t e n t   d i f f e r i n g  

e x t e r n a l   d i a m e t e r s   and  s e c o n d l y   w i t h   r e g a r d   to  t he   use   o f  

r e t u r n a b l e   b o t t l e s   w h e r e   a  r e - u s e d   b o t t l e   may  show  s i g n s  

of  damage   s u s t a i n e d   d u r i n g   a  p r e v i o u s   " t r i p "   ( t h i s   d a m a g e  

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

t he   g l a s s ,   or  c h i p s   on  the   g l a s s ,   or  even   s m a l l   c r a c k s  

w h i c h   have   no t   been   d e t e c t e d   d u r i n g   the   q u a l i t y   c o n t r o l  

i n s p e c t i o n   of  r e t u r n e d   b o t t l e s ) .  



With   a  g l a s s   b o t t l e   neck   on  the   l i m i t s   of  i t s  

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

p r e - t h r e a d e d   c a p ,   as  o p p o s e d   to  an  RO  ( r o l l e d - o n )   c a p ,  
w i l l   be  d i s a d v a n t a g e o u s l y   a f f e c t e d   b e c a u s e   the   g a s k e t   i s  

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

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

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

t he   cap   s k i r t ,   so  a  l a r g e r   t h a n   n o r m a l   o u t s i d e   d i a m e t e r   o f  

t he   b o t t l e   r u n s   a  r i s k   of  j a m m i n g   of  t he   cap  d u r i n g  

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

o u t s i d e   d i a m e t e r   to  t he   cap   can   r e s u l t   in  i n a d e q u a t e  

g a s k e t   c o m p r e s s i o n   f o r   s e a l i n g .  

The  p r o b l e m   of  damage   to  the   o u t s i d e   c o r n e r  

m a n i f e s t s   i t s e l f   as  i n c r e a s e d   f r i c t i o n   b e t w e e n   t he   g a s k e t  

and  t he   n e c k   d u r i n g   s c r e w i n g - o n   cap  r o t a t i o n   and  h e n c e  

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

i n a d e q u a t e   a x i a l   c o m p r e s s i o n   of  t he   g a s k e t   f o r   s e a l i n g ,   o r  

a l t e r n a t i v e l y   i f   t he   cap   i s   s c r e w e d   on  t i g h t   e n o u g h   t o  

e n s u r e   t he   c o r r e c t   g a s k e t   c o m p r e s s i o n   the   a p p l i c a t i o n  

t o r q u e ,   and  h e n c e   t he   r e m o v a l   t o r q u e ,   w i l l   be  e x c e s s i v e l y  

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

need   f o r   t h e   b o t t l e   to  be  o p e n e d ,   w i t h o u t   t h e   use   o f  

s p e c i a l   t o o l s ,   by  the   c o n s u m e r .   The  p r o b l e m   of  h i g h  

a p p l i c a t i o n   t o r q u e   w i t h   p r e - t h r e a d e d   c a p s   has   been   t a c k l e d  

by  e n s u r i n g   l u b r i c a t i o n   b e t w e e n   the   g a s k e t   and  the   b o t t l e  

as  in  EP-A-0   1 2 9 , 3 0 9 .  

The  p r o b l e m s   of  b o t t l e   d i a m e t e r   v a r i a t i o n   and  o f  

neck   damage   a r e   no t   so  i m p o r t a n t   w i t h   r e g a r d   to  an  RO  c a p  
w h e r e   t h r e a d s   a r e   r o l l e d   i n t o   t he   u n t h r e a d e d   cap  b l a n k  

u s i n g   t h e   r i g i d   b o t t l e   neck   as  a  d i e   and  a t   t he   same  t i m e  

an  a x i a l   l o a d i n g   and  r a d i a l   c o n t r a c t i o n   of  t he   c o r n e r   o f  

t he   cap   ( t h e   " r e f o r m "   s t e p )   a r e   u s e d   to  s h a p e   the   cap   t o  

f i t   the   i n d i v i d u a l   b o t t l e .   F u r t h e r m o r e ,   t he   a v o i d a n c e   o f  

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

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

be  p r e s s e d   i n t o   any  i m p e r f e c t i o n s   on  t he   b o t t l e   neck   r i m  

and  a c h i e v e   the   d e s i r e d   s e a l .   Wi th   p r e - t h r e a d e d   c a p s ,   f o r  

the   r e a s o n   s t a t e d   a b o v e ,   - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



t h e s e   p r o b l e m s   a r e   c o n s i d e r a b l e   and  i t   i s   an  o b j e c t   of  t h e  

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

whose   n e c k   r i m s   a r e   d a m a g e d   a n d / o r   of  n o n - s t a n d a r d   s i z e .  

As  an  a l t e r n a t i v e   to   t h e   " o u t e r   c o r n e r   s e a l "   p l a c e -  

m e n t   of   t h e   g a s k e t   i t   i s   known  f rom  G B - A - 1 1 4 8 0 8 9   to   p o s i t i o n   a  

m o u l d e d   a n n u l a r   g a s k e t   on  t h e   end  p a n e l   of  a  t i n - p l a t e   r o l l e d  

on  c l o s u r e   of  t h e   " t w i s t - o f f   c r o w n "   t y p e   w h e r e   i t   w i l l   c o n t a c t  

t h e   i n s i d e   c o r n e r   of  t h e   c o n t a i n e r   n e c k .  

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

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

a  s e a l   w h i c h   r e q u i r e s   no  g a s k e t   c o m p o s i t i o n   in  c o n t a c t   w i t h  

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

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

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

i n n e r   c o r n e r   of  t h e   c o n t a i n e r   n e c k   as  t h e   c l o s u r e   i s   s c r e w e d  

o n .  

One  a s p e c t   ot  t n 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  

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

n e c k ,   c o m p r i s i n g :   t a k i n g   a  c o n t a i n e r   c l o s u r e   of  a  f i r s t  

p l a s t i c s   m a t e r i a l ,   h a v i n g   an  end  p a n e l ,   an  i n t e r n a l l y  

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

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

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

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

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

g a s k e t   a g a i n s t   t h e   o u t e r   c o r n e r   of  t h e   b o t t l e   neck   r i m ,  

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

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

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

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

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

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

i t s   s u r f a c e   i s   f u r t h e r   f rom  t h e   m e d i a n   p l a n e   of  t h e   end  p l a n e  



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

a  r a d i a l l y   o u t e r   l o c a t i o n ,   w h e r e b y   t h e   g a s k e t   s e a l s   a g a i n s t  
t h e , i n n e r   c o r n e r   of  t h e   c o n t a i n e r   n e c k   r im   w i t h o u t   c o n t a c t  

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

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

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

i n t e r n a l l y   t h r e a d e d   s k i r t ,   ah  end  p a n e l ,   and  a  s e p a r a t e l y  

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

in  g a s k e t   a p p l i e d   to   t h e   c l o s u r e   w i t h o u t   m o u l d i n g ;   and  i n  

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

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

g a s k e t   m a t e r i a l   in  an  a n n u l a r   r e g i o n   t h e r e o f   a d j a c e n t   to   t h e  

l o c a t i o n   of  t h e   i n t e r n a l   c o r n e r   of  t h e   n e c k   r im  of  a  c o n t a i n e r  

on  w h i c h   t h e   c l o s u r e   i s   to   be  u s e d ,   so  t h e   f l o w e d   in   g a s K e t  
s e a l s   a g a i n s t   t h e   i n t e r n a l   c o r n e r   of  t h e   c o n t a i n e r   n e c k   r i m  

s u b s t a n t i a l l y   w i t h o u t   c o n t a c t   b e t w e e n   t h e   g a s k e t   and  t h e  

o u t e r   n e c k   r im  c o r n e r .  

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

c o m b i n a t i o n ,   a  c o n t a i n e r   h a v i n g   a  t h r e a d e d   n e c k ;   and  a  

p l a s t i c   c l o s u r e   h a v i n g   an  end  p a n e l   b e a r i n g   a  s e p a r a t e l y  

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

c l o s u r e ,   and  an  i n t e r n a l l y   t h r e a d e d   s k i r t   j o i n e d   to   s a i d   e n d  

p a n e l   f o r   e n g a g i n g   t h e   c o n t a i n e r   n e c k ;   t h e   end  of  t h e  

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

g a s k e t   c o m p o s i t i o n   r a d i a l l y   i n w a r d l y   of  t n e   end  p a n e l   d u r i n g  

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

t n e   i n s i d e   c o r n e r   of  t h e   c o n t a i n e r   n e c k ,   c h a r a c t e r i s e d   in  t h a t  

t h e   g a s k e t   i s   a  f l o w e d   in  g a s k e t   a p p l i e d   to   t h e   c l o s u r e  

w i t h o u t   m o u l d i n g .  

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

m e l t   c o m p o s i t i o n   a p p l i e d   to   t h e   c l o s u r e   in   m o l t e n   fo rm  a n d  

a l l o w e d   to   s o l i d i f y   q u i c k l y   o n  c o o l i n g .  

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

of  t h e   c o n t a i n e r   neck   i s   a  v e r y   s u r p r i s i n g   one  to   t a k e  



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

cap   end  p a n e l   i s   v e r y   t h i c k ,   b e c a u s e   of  t h e   n a t u r a l  

e x p e c t a t i o n   t h a t   t h e   " d o m i n g "   of  t h e   cap  w i l l   h ave   t h e  

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

c o m p r e s s i o n   a t   t h e   o u t s i d e   c o r n e r   i s   s u b s t a n t i a l l y  
u n a f f e c t e d   by  d o m i n g .   The  d a n g e r s   of  s u c h   d o m i n g   a r e  
d i s c u s s e d   in  W O - A - 8 2 / 0 2 1 2 8 2 ,   on  p a g e   2,  l i n e s   7  to   3 0 .  

F u r t h e r m o r e ,   an  a c c u r a t e l y   m o u l d e d   g a s k e t   w o u l d   be  e x p e c t e d  

to   be  n e c e s s a r y   in  o r d e r   to   e n s u r e   t h e   p r e c i s e   p l a c e m e n t   o f  

t h e   g a s k e t   and  t h e   a c c u r a c y   of  e n g a g e m e n t   of  t h e   g a s k e t   i n t o  

t h e   c o n t a i n e r   n e c k .   H o w e v e r ,   we  have   f o u n d   t h a t   t h e   q u a l i t y  
of  t h e   s e a l   a c h i e v e d   u s i n g   t h i s   " i n s i d e   c o r n e r   s e a l i n g "  

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

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

p r o b l e m s   due  to   w i d e   t o l e r a n c e s   on  t h e   c o n t a i n e r   n e c k  

d i a m e t e r ,   i n c l u d i n g   t h e   i n t e r n a l   d i a m e t e r ,   and  damage   of  t h e  

r im  of  a  r e t u r n a b l e   g l a s s   c o n t a i n e r   on  a  p r e v i o u s   t r i p  
( b e c a u s e   m o s t   of  t h e   d a m a g e   w i l l   be  e x p e r i e n c e d   on  t h e  

o u t s i d e   c o r n e r   and  t h e   i n s i d e   c o r n e r   i s   t h e r e f o r e   r e l a t i v e l y  
u n h a r m e d ) .   I n d e e d ,   t h e   u se   of  a  f l o w e d   in   g a s k e t   a l l o w s  

f o r   w ide   t o l e r a n c e s   on  t h e   " i n s i d e   c o r n e r   s e a l i n g "   s u r f a c e  

of  t h e   c o n t a i n e r   n e c k   by  v i r t u e   of  t h e   r e s i l i e n c e   of  t h e  

g a s k e t   c o m p o s i t i o n .  

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

way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s  
in  w h i c h : -  

FIGURE  1  shows  a  d i a m e t r a l   c r o s s - s e c t i o n   of  t h e  

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

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

t h e   cap  i s   to   be  f i t t e d ,   b u t   i l l u s t r a t e s   t h e   p r i o r   a r t   fo rm  o f  

cap  w i t h   a n " o u t e r   c o r n e r   s e a l "   p l a c e m e n t   of   t h e   g a s k e t ;  

FIGURE  2  i s   s i m i l a r   to   F i g u r e   1  and  shows  a  f i r s t  

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



p r e s e n t   i n v e n t i o n ,   w i t h   t h e   g a s k e t   j u s t   in  c o n t a c t   w i t h  

the   c o n t a i n e r   neck   b u t   b e f o r e   any  a p p r e c i a b l e   c o m p r e s s i o n  

of  t he   g a s k e t   d u r i n g   t he   s c r e w i n g - o n   p r o c e s s ;  

FIGURE  3  i s   a  v i e w ,   s i m i l a r   to  F i g u r e   2,  b u t  

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

a c c o r d a n c e   w i t h   t he   i n v e n t i o n ;   a n d  

FIGURE  4,  a g a i n   s i m i l a r   to  F i g u r e   1,  shows  a  

v i e w   of  a  f u r t h e r   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n .  

The  p r i o r   a r t   form  of  cap  1  shown  in  F i g u r e   1 

( in   a c c o r d a n c e   w i t h   our  G B - B - 2 , 1 1 6 , 5 2 9 )   has   a  g a s k e t   2 

p o s i t i o n e d   in  t he   v i c i n i t y   of  t h e   c o r n e r   b e t w e e n   t he   c a p  
end  p a n e l   3  and  the   cap  s k i r t   4  so  t h a t ,   as  t he   cap  1  i s  

s c r e w e d   o n t o   a  b o t t l e   neck   5,  t he   g a s k e t   2  b e c o m e s   p r e s s e d  

i n t o   s e a l i n g   c o n t a c t   w i t h   t he   o u t s i d e   c o r n e r   6  of  t h e  

b o t t l e   n e c k .   As  e x p l a i n e d   a b o v e ,   i m p e r f e c t i o n s   in  t h e  

g l a s s   and  in  p a r t i c u l a r   damage   c a u s e d   by  p r e v i o u s   " t r i p s "  

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

c o r n e r   p l a c e m e n t   w h i c h   is   c o n v e n t i o n a l   in  the   a r t .  

F i g u r e   2  shows   a  f i r s t   e m b o d i m e n t   of  a  c a p ,  

a g a i n   r e f e r e n c e d   1,  in  a c c o r d a n c e   w i t h   the   p r e s e n t  

i n v e n t i o n .   In  t h i s   c a s e   t h e   g a s k e t   2  is   c o n f i n e d   in  a  

r e c e s s   whose   f l o o r   8  s l o p e s   in  a  d i r e c t i o n   s u c h   t h a t   i t   i s  

f u r t h e r   f rom  t h e   m e d i a n   p l a n e   3a  of  t he   end  p a n e l   3  of  t h e  

cap   a t   t he   r a d i a l l y   i n n e r   p o r t i o n   n e a r   an  i n n e r  

g a s k e t - c o n t a i n m e n t   bead   9  t h a n   i t   is   a t   i t s   o u t e r   p o r t i o n  

n e a r   the   c o r n e r   b e t w e e n   the   end  p a n e l   3  and  t he   s k i r t   4 .  

The  f r e e   s u r f a c e   of  t he   g a s k e t   w h i c h   c o n t a c t s   t he   b o t t l e  

neck   r im  5  as  t he   b o t t l e   is   c l o s e d ,   a l s o   s l o p e s   in  t h e  

same  way  in  r e l a t i o n   to  t h e   m e d i a n   p l a n e   of  t he   end  p a n e l  

3 .  

In  t h i s   c a s e   the   g a s k e t   2  i s   f o r m e d   by  b e i n g  

f l o w e d   in  to  o c c u p y   the   s p a c e   d e f i n e d   b e t w e e n   the   i n n e r  

g a s k e t - c o n t a i n m e n t   bead   9  and  an  o u t e r   g a s k e t - c o n t a i n m e n t  

bead   10,   and  t h e   g a s k e t   c o m p o s i t i o n   a d o p t s   t he   i l l u s t r a t e d  

p r o f i l e   upon  c o o l i n g .  

As  the   cap  1  i s   s c r e w e d   o n t o   the   b o t t l e   neck   5 

t he   g a s k e t   2  i n i t i a l l y   makes   c o n t a c t   w i t h   t he   top   of  t h e  

b o t t l e   neck   r im  bu t   the   i n c l i n a t i o n   of  t he   s u r f a c e   of  t h e  

g a s k e t   2- 



i s   s u c h   t h a t   t h e   g a s k e t   c o m p o s i t i o n   moves   down  o n t o   t h e  

i n n e r   c o r n e r   7  of  t h e   b o t t l e   n e c k  t o   p r o v i d e   t h e   r e q u i r e d  

" i n n e r   c o r n e r   s e a l "   a c t i o n .   In  t h i s   c a s e   t h e   s l o p e   of  t h e  

f l o o r   8  of  t h e   g a s k e t - r e c e i v i n g   g r o o v e   of  t h e   c a p ,   a n d  

t h e   s h a p e   of  t h e   g a s k e t   2  i t s e l f ,   b o t h   c o n t r i b u t e   to   e n s u r e  
t h e   d e s i r e d   " i n n e r   c o r n e r   s e a l "   a c t i o n .  

F i g u r e   3  shows  an  a l t e r n a t i v e   fo rm  of  t h e   g a s k e t  

in  w h i c h   t h e   g a s k e t   2  a s s u m e s   t h e   d i s t i n c t l y   t o r o i d a l  

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

in  c o m p o s i t i o n ,   and  i s   h e l d   in  t h e   f l a t - b o t t o m e d   g a s k e t -  

r e c e i v i n g   g r o o v e   by  means   of  t h e   u n d e r c u t   of  t h e   i n n e r  

g a s k e t - c o n t a i n m e n t   b e a d   9  of  F i g u r e   2,  and  an  u n d e r c u t   11  i n  

p l a c e   of  t h e   o u t e r   g a s k e t - c o n t a i n m e n t   b e a d   1 0 o f   F i g u r e   2.  T h e  

s l o p e   of   t h e   s u r f a c e   of   t h e   g a s k e t   2  i s   e n t i r e l y   due   to   t h e  

t h i c k n e s s   of  t h e   g a s k e t   and  i s   s u c h   t n a t   as  t h e   b o t t l e   cap   i s  

s c r e w e d   down  o n t o   t h e   b o t t l e   n e c k ,   t h e   s h a p e   of  t h e   g a s k e t  

2  and  t h e   s h a p e   of  t h e   b o t t l e   neck   5  c o - o p e r a t e   to   s h i f t   t h e  

g a s k e t   c o m p o s i t i o n   down  t o w a r d s   t n e   i n n e r   c o r n e r   7  of  t n e  

g l a s s   n e c k   r i m .   He re   t h e   neck   c o n f i g u r a t i o n   and  t h e   g a s k e t  

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

a c t i o n .  

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

2  in  a  cap  1  h a v i n g   a  r i b   13  f o r m e d   in  t h e   f l o o r   of  t h e  

g a s k e t - r e c e i v i n g   g r o o v e   b e t w e e n   t h e   i n n e r   g a s k e t - c o n t a i n m e n t  

bead   9  and  t h e   o u t e r   g a s k e t - c o n t a i n m e n t   bead  10  analogous   t o  

t h o s e   of  F i g u r e   2 .  

A l t h o u g h   in  t h i s   c a s e   t h e   g a s k e t   has   a  f r e e   s u r f a c e  

w h i c h   has   a  s l i g h t   i n c l i n a t i o n   in  t h e   same  d i r e c t i o n   as  t h a t  

shown  in  F i g u r e   2,  t h i s   e m b o d i m e n t   r e l i e s   h e a v i l y   on  t h e  

r i b   13,  e m b e d d e d   in  t h e   g a s k e t ,   to   e n s u r e   t h a t   t h e r e   w i l l  

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

r i b   13  and  t h e   end  f a c e   of  t h e   b o t t l e   n e c k   n e a r   t h e   i n n e r  

c o r n e r   7  of  t h e   neck   r i m ,   g i v i n g   t h e   d e s i r e d   r e s u l t   of  h i g h  

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

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

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



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

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

c o r p e r   s e a l "   a c t i o n   to   be  d e r i v e d   f rom  t h e   s h a p e   of  t h e  

g l a s s   f i n i s h   i t s e l f .  

I t   w i l l   of  c o u r s e   be  u n d e r s t o o d   t h a t  e a c h   of  t h e  

e m b o d i m e n t s   of  F i g u r e s   2  to   4  has   a  c o n f i g u r a t i o n   in  w h i c h  

t h e r e   i s   c o n t a c t   of  t h e   g a s k e t   w i t h   p a r t   of  t h e   end  f a c e  

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

t h e   i n n e r   c o r n e r   7  of  t h e   b o t t l e   n e c k   w i t h o u t ,   in  any  o f  

t h e s e   e m b o d i m e n t s ,   any  s u b s t a n t i a l   c o n t a c t   b e t w e e n   t h e  

g a s k e t   2  and  t h e   o u t e r   c o r n e r   ( r e f e r e n c e d   6  in  F i g u r e   1) 

of  t h e   n e c k   r i m .   Hence   i f   t h e r e   i s   any  r o u g h e n i n g   of  t h e  

o u t e r   c o r n e r   6,  or  t h e   e v i d e n c e   of  c h i p p e d   r e g i o n s   of  t h a t  

c o r n e r ,   t h e r e   w i l l   be  no  a p p r e c i a b l e   i n c r e a s e   in  a p p l i c a t i o n  

t o r q u e   and  r e m o v a l   t o r q u e .  

EXAMPLE  1 

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

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

f i n i s h ,   t e s t s   we re   c a r r i e d   o u t   u s i n g   28  mm  p l a s t i c   c a p s  

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

Ten  e x a m p l e s   of  t h e   b o t t l e   were   u s e d ,   and  t n e   s e c o n d   c o l u m n  

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

c r a c k e d " ,   " r o u g h " ,   and  " O K " .  

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

was  p l a c e d   in  two  a l t e r n a t i v e   p l a c e m e n t s   in  i d e n t i c a l   c a p s ,  

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

in  F i g u r e   1,  and  t h e   o t h e r   c o r r e s p o n d i n g   to   t h e   " i n n e r  

c o r n e r   s e a l "   a c t i o n   t y p i c a l   of  F i g u r e s   2  to   4.  The  v e n t i n g  

p r e s s u r e   v a l u e s   as  t e s t e d   by  means   of  an  Owens  I l l i n o i s  

" S e c u r e   S e a l   T e s t e r "   a r e   s e t   o u t   in  t h e   t h i r d   c o l u m n   f o r  t h e  
" o u t e r   c o r n e r   s e a l "   p l a c e m e n t   of   F i g u r e   1  and  in   t h e   f o u r t h  

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

w i t h   t h e   p r e s e n t   i n v e n t i o n .   The  v e n t i n g   p r e s s u r e   v a l u e s  

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

" S . I . "   v a l u e   m e a s u r e d   in  KPa  shown  in  b r a c k e t s   a l o n g s i d e  



t h e   i m p e r i a l   v a l u e .  

The  b o t t o m   l i n e   of  t h e   t a b l e   q u o t e s   t h e   a v e r a g e  
f i l m   w e i g h t   of  t h e   g a s k e t   and  shows  t h a t   a  s l i g h t   r e d u c t i o n  

in  t h e   f i l m   w e i g h t   was  a c n i e v e d   w i t h   t h e   " i n n e r   c o r n e r   s e a l "  
p l a c e m e n t   shown  in  t h e   f o u r t h  c o l u m n   d e s p i t e   t h e   f a c t   t h a t  

t h e   v e n t i n g   p r e s s u r e   r e s u l t s   we re   more   c o n s i s t e n t   in  t h a t  

c a s e .  

As  can  be  s e e n   f rom  t h e   r e s u l t s   q u o t e d ,   b o t t l e s  

n u m b e r s   4  and  8  we re   so  b a d l y   d a m a g e d   t h a t   t h e r e   was  no  s e a l  

a c h i e v e d   w i t h   t h e   " o u t e r   c o r n e r   s e a l "   p l a c e m e n t   of   F i g u r e   1 .  

F u r t h e r m o r e ,   b o t t l e s   5  and  7  a c h i e v e d   o n l y   a  low  v e n t i n g  

p r e s s u r e   r e s u l t   ( b e a r i n g   in  mind  t h a t   v e n t i n g   p r e s s u r e s   i n  

e x c e s s   of  150  l b / i n 2   (1034   kPa)  a r e   c o n s i d e r e d   a c c e p t a b l e  

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

Wi th   t h e   d a m a g e d   s a m p l e s   n u m b e r s   4  and  8  w i t h   w h i c h  

no  s e a l i n g   was  p o s s i b l e   on  t h e  " o u t e r   c o r n e r   s e a l "   p l a c e m e n t ,  

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

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



number   5  w h e r e   o n l y   a  p a r t i a l l y   e f f e c t i v e   s e a l   w a s  

o b t a i n e d   on  the  " o u t e r   c o r n e r   s e a l "   p l a c e m e n t   a  v e n t i n g  

p r e s s u r e   e q u i v a l e n t   to  t he   l i m i t   of  a c c e p t a n c e   w a s  

o b t a i n e d .   Wi th   the   o t h e r   s a m p l e s   n u m b e r s   6  and  7,  o n  

w h i c h   v a l u e s   w h i c h   were   no t   c l e a r l y   above   t h e   l i m i t   o f  

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

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

" i n n e r   c o r n e r   s e a l "   p l a c e m e n t   of  t he   g a s k e t .  

EXAMPLE  2 

To  show  t h a t   the   p r e s e n t   i n v e n t i o n   is   n o t  

l i m i t e d   to  g l a s s   c o n t a i n e r s ,   t he   t e s t   of  E x a m p l e   1  w a s  

used   w i t h   a  s e t   of  t e n   p o l y e t h y l e n e   t e r e p h t h a l a t e   p l a s t i c  

f i n i s h   s a m p l e s .   B e c a u s e   p l a s t i c   b o t t l e s   a r e   n o t   n o r m a l l y  

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

shown  f rom  T a b l e   2  b e l o w ,   t h e   r e s u l t s   were   a c c e p t a b l e .  

The  n o r m a l   c r i t e r i o n   fo r   c o m m e r c i a l l y   a c c e p t a b l e   p l a s t i c  

b o t t l e s   i s   fo r   t he   c l o s u r e   to  h o l d   a  p r e s s u r e   of  a t   l e a s t  

100  l b / i n 2   (689  kPa)  and  f o r   t he   c l o s u r e   n o t   to  be  e j e c t e d  

f rom  t h e   c o n t a i n e r   neck   a t   a  p r e s s u r e   of  150  l b / i n 2   ( 1 0 3 4  

k P a ) .   A l l   t en   s a m p l e s   l i s t e d   in  T a b l e   2  b e l o w   s a t i s f y  

t h i s   r e q u i r e m e n t .  



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

can  be  f o r m e d   by  any  one  of  s e v e r a l   d i f f e r e n t   m e t h o d s ,  

many  of  w h i c h   a r e   i l l u s t r a t e d   in  the   d r a w i n g s .  

For  e x a m p l e ,   a  h o t   m e l t   c o m p o s i t i o n   i n  

a c c o r d a n c e   w i t h   our   E P - A - 0 , 1 2 9 , 3 0 9   and  E P - A - 0 , 1 2 9 , 3 1 0   may  
be  f l o w e d   i n t o   t h e   g a s k e t - r e c e i v i n g   g r o o v e   of  t h e  

p r e - f o r m e d   cap  and  d i s t r i b u t e d   t h r o u g h o u t   t he   g r o o v e   b y  

s p i n n i n g   of  t he   cap  and  w h e r e u p o n   t he   c o o l i n g   of  t h e  

c o m p o s i t i o n   c a u s e s   i t   to  a d o p t   t he   d e s i r e d   c o n f i g u r a t i o n  
of  t h e   f i n i s h e d   g a s k e t .   Such  a  g a s k e t   may,   i f   d e s i r e d ,   b e  

f o r m e d   u s i n g   the   m e t h o d   of  our   G B - B - 2 , 0 5 1 , 6 6 0   r e l a t i n g   t o  

m i c r o w a v e   h e a t i n g   of  t h e   p l a s t i s o l   to  form  t he   g a s k e t   w i t h  

s e p a r a t e   n o n - m i c r o w a v e   h e a t i n g   of  t he   c l o s u r e   to  e n h a n c e  

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

The  f l o w e d   in  g a s k e t   may,  i f   d e s i r e d ,   be  of  a  
f o a m a b l e   c o m p o s i t i o n   so  t h a t   t he   g a s k e t   m a t e r i a l   can   b e  

c a u s e d   to  foam  upon  h e a t i n g ,   fo r   e x a m p l e   as  d i s c l o s e d   i n  

p u b l i s h e d   G B - A - 2 , 1 1 6 , 4 7 3 .  

The  c o n f i g u r a t i o n   of  F i g u r e   3  may  be  f o r m e d   b y  

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

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



to  a d o p t   t he   F i g u r e   3  g e n e r a l l y   t o r o i d a l   c o n f i g u r a t i o n  

w h i c h   i t   w i l l   r e t a i n   on  c o o l i n g .  

As  i n d i c a t e d   a b o v e ,   we  have   s u r p r i s i n g l y   f o u n d  

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

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

r e s u l t s   in  t h e   cap  w h i c h   has   a  much  b e t t e r   s e a l i n g  

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

t h e   c o n v e n t i o n a l   " o u t e r   c o r n e r   s e a l "   a c t i o n   of  F i g u r e   1 

( see   t he   t h i r d   c o l u m n   in  t he   T a b l e ) ,   even   w i t h   a  f l o w e d   i n  

g a s k e t   when  t he   d i m e n s i o n a l   c o n t r o l   of  t he   g a s k e t   p r o f i l e  

c a n n o t   be  so  a c c u r a t e l y   c o n t r o l l e d   as  w i t h   a l t e r n a t i v e  

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

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

e s p e c i a l l y   a d v a n t a g e o u s .   T h e r e   is   n o t   even   any  need   t o  

t h i c k e n   the   cap   end  p a n e l   e x c e s s i v e l y   to  r e s i s t   d o m i n g ;  

a l t h o u g h   t he   cap   domes  u n d e r   i n t e r n a l   p r e s s u r e ,   t he   g a s k e t  
i s   u n d e r s t o o d   to  l i f t   s l i g h t l y   b u t   the   r e s i l i e n c e   of  t h e  

f l o w e d   in  g a s k e t   is  s u c h   t h a t   i t   is   n e v e r t h e l e s s   a b l e   t o  

keep   the   b o t t l e   s e a l e d   even   a f t e r   such   d o m i n g   d e f o r m a t i o n  

of  t he   cap   end  p a n e l .  

A l t h o u g h   the   p r e s e n t   i n v e n t i o n   is  p a r t i c u l a r l y  

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

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

as  b o t t l e s .  



1.  A  p r o c e s s   of  c l o s i n g   a  c o n t a i n e r   h a v i n g   a n  

e x t e r n a l l y   t h r e a d e d   n e c k ,   c o m p r i s i n g :   t a k i n g   a  c o n t a i n e r  

c l o s u r e   of  a  f i r s t   p l a s t i c s   m a t e r i a l ,   h a v i n g   an  end  p a n e l ,  

an  i n t e r n a l l y   t h r e a d e d   s k i r t ,   and  a  s e p a r a t e l y   f o r m e d  

g a s k e t   of  a  s o f t e r   s e c o n d   m a t e r i a l   on  t h e   end  p a n e l ;   a n d  

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

to  c l o s e   t h e   c o n t a i n e r   n e c k ,   to   a c h i e v e   s e a l i n g   c o n t a c t   o f  

t h e   end  of  t h e   c o n t a i n e r   n e c k   r im  w i t h o u t   c o n t a c t   of  t h e  

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

b o t t l e   neck   r i m , c h a r a c t e r i s e d   in  t h a t   t h e   g a s k e t   i s   a  

f l o w e d   in  g a s k e t   a p p l i e d   to   t h e   p r e - t h r e a d e d   c l o s u r e  

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

t h e   c o n t a i n e r .  

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

in  t h a t   t h e   g a s k e t   i s   f o r m e d   of  a  ho t   m e l t   c o m p o s i t i o n   w h i c h  
is   i n t r o d u c e d   to  t h e   c l o s u r e   in  m o l t e n   fo rm  and  s o l i d i f i e s  

q u i c k l y   upon  c o o l i n g .  
3.  A  p r o c e s s   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 s e d  

in  t h a t   t h e   a c h i e v e m e n t   of  i n n e r   c o r n e r   s e a l i n g   i s   due  t o  

t h e   c o n f i g u r a t i o n   of  t h e   g a s k e t .  

4.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   2  or  3,  c h a r a c t e r i s e d  

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

5.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   3  or  4,  c h a r a c t e r i s e d  

in  t h a t   t h e   g a s k e t   has   a  c o n t a i n e r - c o n t a c t i n g   s u r f a c e   w h i c h  

is   f u r t h e r   f rom  t h e   m e d i a n   p l a n e   of  t h e   c l o s u r e   end  p a n e l  

a t   a  r a d i a l l y   i n n e r   p a r t   t h a n   a t   a  r a d i a l l y   o u t e r   p a r t  

t h e r e o f .  

6.  A  p r o c e s s   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   2 

to  4,  c h a r a c t e r i s e d   in  t h a t   t h e   c l o s u r e   i n c l u d e s   a n  

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

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

r im  to  i n c r e a s e   c o m p r e s s i o n   of  t h e   g a s k e t   in  t h e   v i c i n i t y  

of  t h e   i n n e r   c o r n e r   of  t h e   c o n t a i n e r   n e c k   r i m .  

7.  A  p r o c e s s   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1  t o  

6,  c h a r a c t e r i s e d   in  t h a t   t h e   a c h i e v e m e n t   of  t h e   i n n e r  



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

c o n t a i n e r   neck   r i m .  

8.  A  p l a s t i c   p r e - t h r e a d e d   c o n t a i n e r   c l o s u r e   h a v i n g  

a  s e p a r a t e l y   f o r m e d   g a s k e t   of  a  p l a s t i c s   m a t e r i a l   s o f t e r  

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

c o n f i g u r a t i o n   s u c h   t h a t   i t s   s u r f a c e   i s   f u r t h e r   f rom  t h e  

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

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

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

c o r n e r   of  t h e   c o n t a i n e r   r im  w i t h o u t   c o n t a c t   of  g a s k e t  

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

neck   r i m ,   c h a r a c t e r i s e d   in  t h a t   t h e   g a s k e t   i s   a  f l o w e d  

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

9.  A  c l o s u r e   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 s e d  

in  t h a t   t h e   c l o s u r e   has   a  g r o o v e   to   r e c e i v e   t h e   f l o w e d   i n  

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

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

p l a n e   of  t h e   end  p a n e l   of  t h e   c l o s u r e   t h a n   i t   i s   a t   a  

r a d i a l l y   o u t e r   p o r t i o n .  

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

h a v i n g   an  i n t e r n a l l y   t h r e a d e d   s k i r t ,   an  end  p a n e l ,   a n d  

a  s e p a r a t e l y   f o r m e d   g a s k e t ,   c h a r a c t e r i s e d   in  t h a t   t h e  

g a s k e t   i s   a  f l o w e d   in  g a s k e t   a p p l i e d   to   t h e   c l o s u r e   w i t h o u t  

m o u l d i n g ;   and  in  t h a t   t h e   end  p a n e l   i n c l u d e s   a  r i b  

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

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

r e g i o n   t h e r e o f   a d j a c e n t   to   t h e   l o c a t i o n   of  t h e   i n t e r n a l  

c o r n e r   of  t h e   n e c k   r im  of  a  c o n t a i n e r   on  w h i c h   t h e   c l o s u r e  

i s   to   be  u s e d ,   so  t h e   f l o w e d   in  g a s k e t   s e a l s   a g a i n s t   t h e  

i n t e r n a l   c o r n e r   of  t h e   c o n t a i n e r   neck   r im  s u b s t a n t i a l l y  
w i t h o u t   c o n t a c t   b e t w e e n   t h e   g a s k e t   and  t h e   o u t e r   neck   r i m  

c o r n e r .  

11.  In  c o m b i n a t i o n ,   a  c o n t a i n e r   h a v i n g   a  t h r e a d e d  

n e c k ;   and  a  p l a s t i c  c l o s u r e   h a v i n g   an  end  p a n e l   b e a r i n g   a  

s e p a r a t e l y - f o r m e d   p l a s t i c   g a s k e t ,   of  a  m a t e r i a l   s o f t e r  

t h a n   t h a t   of  t h e   c l o s u r e ,   and  an  i n t e r n a l l y   t h r e a d e d   s k i r t  



j o i n e d   to   s a i d   end  p a n e l   f o r   e n g a g i n g   t h e   c o n t a i n e r   n e c k ;  

t he   end  of  t h e   c o n t a i n e r   neck   b e i n g   s h a p e d   to  e n c o u r a g e  
m o v e m e n t   of  t h e   g a s k e t   c o m p o s i t i o n   r a d i a l l y   i n w a r d l y   o f  

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

c a p ,   to  e f f e c t   a  s e a l   on  t h e   i n s i d e   c o r n e r   of  t h e   c o n t a i n e r  

n e c k ,   c h a r a c t e r i s e d   in  t h a t   t h e   g a s k e t   is   a  f l o w e d - i n  
g a s k e t   a p p l i e d   to   t h e   c l o s u r e   w i t h o u t   m o u l d i n g .  

12.  A  c l o s u r e   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   8  t o  

10,  or  a  c o m b i n a t i o n   a c c o r d i n g   to   c l a i m   11,  c h a r a c t e r i s e d  

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

a p p l i e d   to   t h e   c l o s u r e   in  m o l t e n   fo rm  and  a l l o w e d   t o  

s o l i d i f y   q u i c k l y   on  c o o l i n g .  
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