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[Sy  Expandable  ring  closure  device. 
©  A  closure  device  for  serving  the  frangible  section  be- 
tween  the  cap  and  body  of  a  blow-fill-seal  plastic  container 
comprising  an  expandable  ring  constructed  and  arranged  to 
encircle  the  container  cap,  an  outer  ring  having  at  one  end 
internal  threads  compatible  with  the  external  threads  located 
on  the  neck  of  the  container  body  and  a  tamper  proof 
overcap. 

Counterclockwise  rotation  of  the  outer  ring  transmits 
uniform  upward  pressure  to  the  expandable  ring  which 
causes  tension  between  the  container  cap  and  container 
body,  rupturing  the  frangible  line  of  weakness  on  the  con- 
tainer,  to  permit  opening  of  the  container.  Conversely,  clock- 
wise  rotation  of  the  outer  ring  causes  compression  to  rupture the  frangible  line  of  weakness.  Subsequent  counterclockwise 
rotation  opens  the  container.  In  either  case  the  container  cap is  retained  within  the  outer  ring  and  is  replaceable  on  the 
container. 
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EXPANDABLE  RING  CLOSURE  DEVICE 

BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  a  c l o s u r e   d e v i c e   fo r   a  

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

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

5  P l a s t i c   c o n t a i n e r s   f o r   w h i c h   t h i s   i n v e n t i o n   i s  

i n t e n d e d   a r e   commonly  used   in  t he   m e d i c a l   and  h e a l t h  

i n d u s t r i e s   to  s t o r e   and  t r a n s p o r t   l i q u i d s ,   d r u g s ,   p i l l s  

and  the   l i k e ,   b o t h   p r e s c r i p t i o n   and  n o n - p r e s c r i p t i o n .  

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

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

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

u t i l i z e s   t he   b l o w - f i l l - s e a l   t e c h n o l o g y   w h e r e b y   t h e  

c o n t a i n e r   i s   molded",  f i l l e d   w i t h   t h e   c o n t e n t s   o f  

c h o i c e ,   and  s e a l e d   in  a  s i n g l e   o p e r a t i o n .   The  b l o w -  

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

l e n d s   i t s e l f   to  mass  p r o d u c t i o n ,   p r i m a r i l y   b e c a u s e   o f  

i t s   s i m p l i c i t y   in  m a n u f a c t u r e   and  low  c o s t .  

One  of  t he   f e a t u r e s   of  b l o w - f i l l - s e a l   c o n t a i n e r s  

is   t h a t   d u r i n g   the   m a n u f a c t u r i n g   p r o c e s s ,   t h e   neck   o f  

20  the   c o n t a i n e r   can  be  c o n s t r u c t e d   to  have   a  f r a n g i b l e  

p o r t i o n   b e t w e e n   the   i n t e n d e d   body  and  i n t e g r a l   cap   o f  

t he   c o n t a i n e r .   C l o s u r e   d e v i c e s   a r e   t h e n   u s e d   i n  

c o n j u n c t i o n   w i t h   the   c o n t a i n e r s   and  a r e   c o n s t r u c t e d   s o  

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

25  f r a n g i b l e   p o r t i o n ,   and  o p e n s   t h e   c o n t a i n e r .  
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C l o s u r e   d e v i c e s   of  t h e   f o r e g o i n g   g e n e r a l   t y p e   h a v e  

t a k e n   many  f o r m s   o v e r   t h e   y e a r s .   For  e x a m p l e ,  

K o m e n d o w s k i   U .S .   P a t .   No.  3 , 8 0 4 , 2 8 2 ,   r e l a t e s   to  a  

c l o s u r e   d e v i c e   w h i c h   e m p l o y s   a  cap   w h i c h   must   f i r s t   b e  

5  t h r e a d e d   d o w n w a r d s   to  b r e a k   t h e   f r a n g i b l e   p o r t i o n ,   a n d  

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

o r d e r   to  open  t h e   c o n t a i n e r .   R i v l i   U .S .   P a t .   N o .  

4 , 0 9 6 , 9 6 2   r e l a t e s   to  a  s e p a r a t e   c h i s e l - c o n t a i n i n g   r i n g  

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

10  t h a t   as  t h e   r i n g   o p e n e r   i s   t h r e a d e d   downward   o n t o   t h e  

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

r i d g e   on  t h e   c o n t a i n e r .   When  t h e   r i n g   o p e n e r   i s  

u n t h r e a d e d   u p w a r d l y ,   t h e   c h i s e l s   b r e a k   the   f r a n g i b l e  

p o r t i o n   to   open   t he   c o n t a i n e r .  

15  The  o p e n i n g   a c t i o n   of  r u p t u r i n g   a.  f r a n g i b l e  

p o r t i o n   of  a  s e a l e d   c o n t a i n e r   has   b e e n   d e m o n s t r a t e d   i n  

a  v a r i e t y   of  f o r m s .   For  e x a m p l e ,   in  B e l l a m y ,   U .S .   P a t .  

No.  4 , 1 1 1 , 3 2 5 ,   an  o u t e r   r i n g   i s   u s e d   w h i c h ,   w h e n  

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

20  on  an  o v e r c a p ,   t h e r e b y   b r e a k i n g   t h e   f r a n g i b l e  

s e c t i o n .   A n o t h e r   e x a m p l e   i s   D ' A m i c o   U.S .   P a t .   N o .  

4 , 4 3 4 , 9 0 4   w h e r e i n   j a c k i n g   a c t i o n   i s   p r o d u c e d   when  t h e  

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

u p w a r d l y   on  t h e   top   of  t h e   c l o s u r e .  

25  Yet  a n o t h e r   e x a m p l e   i s   i l l u s t r a t e d   in  B e r t a u d   U . S .  

P a t .   No.  4 , 4 9 4 , 6 6 3 ,   w h e r e i n   a  s c r e w   t y p e   cap  member  h a s  

a  t e a r - a w a y   p o r t i o n   and  i n t e r n a l   t h r e a d i n g   w h i c h  



0 2 2 8 6 6 2  

- 3 -  

e n g a g e s   t h r e a d i n g   on  the   c o n t a i n e r .   Upon  r e m o v a l   o f  

the   t e a r - a w a y   p o r t i o n ,   t he   cap  e n g a g e s   t he   c o n t a i n e r  

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

when  t h e   cap   is   d o w n w a r d l y   r o t a t e d .   S u b s e q u e n t  

5  u n t h r e a d i n g   of  t he   cap  o p e n s   the   c o n t a i n e r .  

Such  d e v i c e s   a r e   not   e n t i r e l y   s a t i s f a c t o r y   b e c a u s e  

t h e y   i n v o l v e   c o m p l e x   j a c k i n g   a c t i o n ,   downward   r o t a t i o n ,  

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

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

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

SUMMARY  OF  THE  INVENTION 

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   i n e x p e n s i v e  

s o l u t i o n s   to  t he   p r o b l e m s   and  d i f f i c u l t i e s   e n c o u n t e r e d  

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

15  d e v i c e   w h i c h   is   s i m p l e   to  m a n u f a c t u r e   and  a s s e m b l e .  

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

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

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

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

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

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

the   use   of  d i r e c t   u n i f o r m   c o m p r e s s i o n   o r  

c o u n t e r c l o c k w i s e   t h r o u g h   u n i f o r m   t e n s i o n ,   t h e  

e x p a n d a b l e   r i n g   a c t i n g   as  an  i n t e r m e d i a t e   j a c k i n g  

25  member .   A  t h r e e - p a r t   c o n s t r u c t i o n   p r o v i d e s   s i m p l i c i t y  

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

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

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

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

5  a  b l o w - f i l l - s e a l   c o n t a i n e r   h a v i n g   a  f r a n g i b l e   s e c t i o n  

as  t h e   t op   fo r   t he   c o n t a i n e r .   The  c l o s u r e   d e v i c e   o f  

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

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

r i n g   m e a n s .   An  o v e r c a p   may  a l s o   be  i n c l u d e d .   T h e  

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

i n t e r n a l   t h r e a d i n g   c o m p a t i b l e   w i t h   t he   e x t e r n a l  

t h r e a d i n g   on  t he   neck  of  t he   b l o w - f i l l - s e a l   c o n t a i n e r  

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

l i p .   The  i n t e r i o r   a n n u l a r   l i p   is   s h a p e d   so  t h a t   i t  

15  o v e r l a p s   t he   l o w e r   edge   of  t he   cap  g r o o v e   a n d ,  

a d d i t i o n a l l y ,   c r a d l e s   t he   e x p a n d a b l e   r i n g .   T h e  

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

c a r r i e d   in  an  a n n u l a r   cap   g r o o v e   i n t e g r a l   to   t h e  

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

20  c o n t a i n e r .   An  o v e r c a p ,   w h i c h   f i t s   o v e r   t h e   cap  of  t h e  

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

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

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

or  t h e   l i k e .  

25  in   o p e r a t i o n ,   t h e   o v e r c a p   is   r e m o v e d   t h r o u g h   t h e  

u s e   of  a  p u l l - t a b ,   w h i c h   r u p t u r e s   t he   f r a n g i b l e   l i n e s  

of   w e a k n e s s   on  t he   o v e r c a p ,   t h e r e b y   p r o v i d i n g   f o r   t h e  
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s e p a r a t i o n   of  t h e   f r a n g i b l e   r i n g .   E v i d e n c e   of  o p e n i n g  

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

c l o s u r e   d e v i c e   may  t h e n   be  e x p o s e d .   The  c o n t a i n e r   c a n  

t h e n   be  o p e n e d   in  e i t h e r   of  two  ways :   f i r s t ,   b y  

5  r o t a t i o n   of  t he   c i r c u l a r   o u t e r   r i n g   in  an  u p w a r d  

d i r e c t i o n   r e l a t i v e   to  t he   body  of  the   c o n t a i n e r   so  t h a t  

the   c i r c u l a r   o u t e r   r i n g   w i l l   u n i f o r m l y   cam  t h e  

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

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

10  t he   cap  and  t h e   c o n t a i n e r ;   s e c o n d ,   by  r o t a t i o n   of  t h e  

c i r c u l a r   o u t e r   r i n g   downward   r e l a t i v e   to  t he   body  o f  

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

w i l l   b r e a k   the   f r a n g i b l e   s e a l   b e t w e e n   the   cap  m e m b e r  

and  the   c o n t a i n e r .   Once  the   f r a n g i b l e   s e a l   b e t w e e n   t h e  

15  cap  member  and  t h e   c o n t a i n e r   i s   b r o k e n ,   t he   cap  can  b e  

r e m o v e d .   The  cap   i s   a d v a n t a g e o u s l y   r e t a i n e d   w i t h i n   t h e  

c i r c u l a r   o u t e r   r i n g   by  t h e   e x p a n d a b l e   r i n g .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

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

20  e m b o d i m e n t   of  t he   i n v e n t i o n ,   w i t h o u t   l i m i t a t i o n .   I n  

the   d r a w i n g s ,   l i k e   e l e m e n t s   a r e   i d e n t i f i e d   by  l i k e  

s y m b o l s   in  e a c h   of  t he   v i e w s   a n d :  

F i g u r e   1  i s   an  e x p l o d e d   v iew  of  t he   c l o s u r e   d e v i c e  

s h o w i n g   the   i n t e g r a l   e l e m e n t s   p r i o r   to  a s s e m b l y ;  
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F i g u r e   2  is   a  c r o s s - s e c t i o n a l   s i d e   v i ew  of  t h e  

o v e r c a p   and  o u t e r   r i n g   and  a  s i d e   v i ew  of  t he   c o n t a i n e r  

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

c o n t a i n e r   s e a l e d ;  

5  F i g u r e   3  i s   a  s i d e   v i ew  of  t he   c l o s u r e   d e v i c e ,  

w i t h   a  c r o s s - s e c t i o n a l   s i d e   v iew  of  t he   o u t e r   r i n g ,  

s h o w i n g   the   o v e r c a p   r e m o v e d   and  t he   o u t e r   r i n g   in  t h e  

t h r e a d e d   u p w a r d   p o s i t i o n ;  

F i g u r e   4  i s   a  s i d e   v iew  of  t he   c l o s u r e   d e v i c e ,  

10  w i t h   a  c r o s s - s e c t i o n a l   s i d e   v i ew  of  t he   o u t e r   r i n g ,  

s h o w i n g   the   o v e r c a p   r e m o v e d   and  t he   o u t e r   r i n g   in  t h e  

t h r e a d e d   downward   p o s i t i o n ;  

F i g u r e   5  is   a  c r o s s - s e c t i o n a l   v i ew  of  t h e  

f r a n g i b l e   p o r t i o n   b e t w e e n   the   cap  s e c t i o n   and  body  o f  

15  t h e   c o n t a i n e r ;  

F i g u r e   6  i s   a  c r o s s - s e c t i o n a l   v i ew  of  t h e  

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

F i g u r e   7  i s   a  s i d e   v i ew  of  t he   c l o s u r e   d e v i c e ,  

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

20  s h o w i n g   t he   cap   of  t h e   c o n t a i n e r   r e m o v e d   and  r e t a i n e d .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

R e f e r r i n g   to  t h e   d r a w i n g s ,   F i g u r e   1  i l l u s t r a t e s  

t he   p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n   i n  

a s s o c i a t i o n   w i t h   a  c o n t a i n e r   10.  The  i n v e n t i o n   t h u s  
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c o m p r i s e s   a  c i r c u l a r   o u t e r   r i n g   20  and  a  s p l i t   r i n g  

30.  The  e m b o d i m e n t   i l l u s t r a t e d   i n c l u d e s   an  o v e r c a p   40  

w i t h   p u l l   t ab   5 0 .  

The  c o n t a i n e r   10  i s   of  u n i t   c o n s t r u c t i o n   and  i s  

5  p r e f e r a b l y   m a n u f a c t u r e d   f rom  p l a s t i c   m a t e r i a l   u t i l i z i n g  

the   w e l l - k n o w n   b l o w - f i l l - s e a l   t e c h n o l o g y .   T h e  

c o n t a i n e r   10  n a r r o w s   to  form  a  neck  11  h a v i n g  

i n t e r r u p t e d   b o t t l e   t h r e a d i n g   13.  I n t e r r u p t e d   b o t t l e  

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

10  d u r i n g   t h r e a d i n g .   Neck  11  f u r t h e r   r e d u c e s   in  d i a m e t e r  

to  form  a  v e r t i c a l   c y l i n d r i c a l   p o r t i o n   15  wh ich   i s  

f r a n g i b l y   c o n n e c t e d   to  t he   cap  s e c t i o n   12  of  t h e  

c o n t a i n e r   10  a l o n g   a  l i n e   of  w e a k n e s s   16.  The  c a p  

s e c t i o n   12  i s   p r e f e r a b l y   of  i n c r e a s e d   d i a m e t e r   in  o r d e r  

15  to  o v e r f i t   v e r t i c a l   c y l i n d r i c a l   p o r t i o n   15.  The  u p p e r  

p o r t i o n   of  the   cap  s e c t i o n   12  fo rms   a  s p l i t   r i n g   g r o o v e  

18  fo r   c a r r y i n g   a  s p l i t   r i n g   means  and  f u r t h e r   f o r m s  

the   cap  a b u t m e n t   19,  w h i c h   w i l l   be  d e s c r i b e d   in  d e t a i l  

h e r e i n a f t e r .  

20  The  o u t e r   r i n g   20  i s   s u b s t a n t i a l l y   c i r c u l a r   and  i s  

i l l u s t r a t e d   w i t h   e x t e r n a l   k n u r l i n g   s e r r a t i o n s   25,  a n d  

i n c l u d e s ,   in  t he   l o w e r   s e c t i o n ,   as  i l l u s t r a t e d   i n  

F i g u r e   2,  i n t e r n a l   t h r e a d i n g   21  c o m p a t i b l e   w i t h   t h e  

i n t e r r u p t e d   b o t t l e   t h r e a d i n g   13  on  neck  11  of  c o n t a i n e r  

25  10.  R e f e r r i n g   to  F i g .   6,  t he   u p p e r   s e c t i o n   of  t h e  

f f f   o u t e r   r i n g   20  has   an  i n t e r i o r   l i p   26,  w h i c h   i n c l u d e s   a n  

»  .—  "sssaife  u p p e r   s i d e   24  wh ich   p r o v i d e s   a  c r a d l e   23  f o r   t he   s p l i t  
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r i n g   30  and  an  u n d e r s i d e   22  w h i c h   r e s t s   on  t h e   l o w e r  

g r o o v e   edge   17  of  t h e   cap   s e c t i o n   12  ( F i g .   6 ) .  

As  b e s t   s e e n   in  F i g s .   4,  6  and  7,  t he   i n t e r i o r   l i p  

26  p r o v i d e s   a  means   by  w h i c h   to   t r a n s m i t   or  i m p a r t   t h e  

5  r o t a t i o n a l   f o r c e   a p p l i e d   to   t h e   o u t e r   r i n g   to  t he   l i n e  

of  w e a k n e s s   16,  a n d ,   w i t h   s u f f i c i e n t   f o r c e   to  r u p t u r e  

t h e   l i n e   of  w e a k n e s s   to   open   t h e   c o n t a i n e r ,   as  t h e  

o u t e r   r i n g   20  is  r o t a t e d   in  e i t h e r   d i r e c t i o n .   F o r  

e x a m p l e ,   t he   u p p e r   s i d e   24  of  i n t e r i o r   l i p   26  s e r v e s   a s  

10  a  means   to  t r a n s m i t   or  i m p a r t   t h e   r o t a t i o n a l   f o r c e   t o  

t h e   s p l i t   r i n g   30  as  t h e   o u t e r   r i n g   20  i s   r o t a t e d   i n  

o r d e r   to  open  t he   c o n t a i n e r .   By  way  of  i l l u s t r a t i o n ,  

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

r o t a t i o n   of  the   o u t e r   r i n g   20  i s   c a r r i e d   by  t he   l i p   26  

15  w h i c h   cams ,   p r e f e r a b l y   u n i f o r m l y ,   the-   s p l i t   r i n g   30 

u p w a r d l y   a g a i n s t   t h e   cap   a b u t m e n t   19  to  p r o d u c e   t h e  

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

w e a k n e s s   16.  A l t e r n a t i v e l y ,   t h e   u n d e r s i d e   22  of  l i p   26 

may  l i k e w i s e   s e r v e   as  a  means   to   t r a n s m i t   or  i m p a r t   t h e  

20  r o t a t i o n a l   f o r c e   to  t h e   l o w e r   g r o o v e   edge  17  of  t he   c a p  

as  t h e   o u t e r   r i n g   i s   r o t a t e d   in  o r d e r   to  open   t h e  

c o n t a i n e r .   By  way  of  i l l u s t r a t i o n ,   downward   f o r c e  

p r o d u c e d   by  the   c l o c k w i s e   r o t a t i o n   of  t he   o u t e r   r i n g   20 

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

25  u n d e r s i d e   22  of  i n t e r i o r   l i p   26  to  t he   l o w e r   g r o o v e  

e d g e   17  of  t h e   cap  t h e r e b y   p r o d u c i n g   the   c o m p r e s s i o n  

n e c e s s a r y   to  r u p t u r e   t h e   f r a n g i b l e   l i n e   of  w e a k n e s s   1 6 .  

i r  
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The  f i r s t   o p e n i n g   mode  is   g e n e r a l l y   p r e f e r r e d  

b e c a u s e   i t   u t i l i z e s   f a m i l i a r   cap  r e m o v a l   m o t i o n s  

t h e r e b y   e l i m i n a t i n g   t r a i n i n g   r e q u i r e m e n t s .   M o r e o v e r ,  

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

5  e m e r g e n c y   room  use  and  t he   l i k e .   F u r t h e r ,   the   s p l i t  

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

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

e a s e   w i t h   which   the   b o t t l e   may  be  o p e n e d .  

R e f e r r i n g   to  F i g u r e   2,  as  i l l u s t r a t e d ,   the   s p l i t  

10  r i n g   30  is  f o r m e d   of  r e s i l i e n t   m a t e r i a l ,   i s  

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

s e p a r a t i o n   31  to  p e r m i t   t he   s p l i t   r i n g   30  to  s e a t   o v e r  

t h e   cap  a b u t m e n t   19,  and  t h u s   to  be  f i t t e d   i n t o   t h e  

s p l i t   r i n g   g r o o v e   18.  Cap  a b u t m e n t   19  t h u s   p r o v i d e s   a  

15  means   to  r e t a i n   t he   r i n g   in  t he   s p l i t -   r i n g   g r o o v e   18  

a f t e r   a s s e m b l y .   The  s p l i t   r i n g   30  p r e f e r a b l y   has  a  

s y m m e t r i c a l   c r o s s   s e c t i o n ,   to  e l i m i n a t e   any  need  t o  

o r i e n t   the   s p l i t   r i n g   d u r i n g   a s s e m b l y .   As  shown  i n  

more  d e t a i l   in  F i g u r e   6,  t h e   s p l i t   r i n g   30  has  an  V -  

20  s h a p e d   lower   s e c t i o n   32  w h i c h   p r e s e n t s   a  c o o p e r a t i n g  

ramp  to  the   u p p e r   s i d e   of  l i p   26  of  t he   o u t e r   r i n g  

20.  The  s p l i t   r i n g   30  f u r t h e r   i n c l u d e s   an  i n v e r t e d   V -  

s h a p e d   upper   s e c t i o n   33,  t he   i n t e r i o r   s i d e   of  w h i c h  

f i t s   s n u g l y   a g a i n s t   t h e   cap   a b u t m e n t   19.  Thus ,   when  a n  

25  u p w a r d   f o r c e   is   e x e r t e d   on  t he   s p l i t   r i n g   30  f rom  t h e  

o u t e r   r i n g   20,  the   s p l i t   r i n g   30  p r o v i d e s   u n i f o r m  
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c o n t a c t   w i t h   and  f o r c e   t r a n s m i t t a n c e   to  cap   a b u t m e n t  

1 9 .  

R e f e r r i n g   to  F i g u r e s   1  and  2,  t he   o v e r c a p   40  i s  

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

5  p r o t e c t i o n   and  as  an  e n v i r o n m e n t a l   b a r r i e r   to   p r e v e n t  

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

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

40  a r e   t h r e e   (3)  f r a n g i b l e   l i n e s   of  w e a k n e s s   41,  4 3 ,  

46,  and  a  f r a n g i b l e   r i n g   s e c t i o n   42  l i e s   t h e r e i n  

10  b e t w e e n .   A  p u l l   t a b   50  i s   c a r r i e d   by  s a i d   f r a n g i b l e  

r i n g   s e c t i o n   so  t h a t   when  i t   is   a c t i v a t e d ,   t h e  

f r a n g i b l e   l i n e s   of  w e a k n e s s   46,  41,  and  43  a r e  

r u p t u r e d ,   - and   t h e   f r a n g i b l e   r i n g   s e c t i o n   42  i s  

s e p a r a t e d   c a r r y i n g   w i t h   i t   o v e r c a p   40.  The  l o w e r   e d g e  

15  44  of  the   o v e r c a p   40  i s   s e a l e d   45  to  the   c o n t a i n e r   b o d y  

10  and  r e m a i n s   a t t a c h e d   t h e r e t o .   S e a l   45  i s   a c h i e v e d  

by  b o n d i n g   or  w e l d i n g   means   such   as  h e a t   s e a l ,  

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

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

20  t he   p r e - f o r m e d   p l a s t i c   c o n t a i n e r   body  10  t h r e a d e d l y  

r e c e i v i n g   t he   o u t e r   r i n g   20,  f o l l o w e d   by  p l a c e m e n t   o f  

t he   s p l i t   r i n g   30  i n t o   t h e   s p l i t   r i n g   g r o o v e   18  on  t h e  

cap  s e c t i o n   12,  and  a t t a c h m e n t   of  the   o v e r c a p   40  to   t h e  

c o n t a i n e r   body  10  in  one  c o n t i n u o u s   p r o c e s s .  

25  In  o p e r a t i o n ,   m a n u a l l y   a p p l i e d   t e n s i o n   to   t h e   p u l l  

t ab   50  r e m o v e s   t h e   o v e r c a p   40  as  i n d i c a t e d   a b o v e ,  

l e a v i n g   t he   t op   of  t h e   c o n t a i n e r   10  and  s p l i t   r i n g  
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c l o s u r e   d e v i c e   e x p o s e d .  

The  c o n t a i n e r   10  is  t h e n   c a p a b l e   of  b e i n g   o p e n e d  

in  e i t h e r   of  two  ways .   The  f i r s t   m e t h o d   f o r   o p e n i n g  

t h e   c o n t a i n e r   10,  as  shown  in  F i g u r e   3,  r e q u i r e s  

5  a p p l i c a t i o n   of  c o u n t e r - c l o c k w i s e   t o r q u e ,   t h e   n o r m a l  

l o o s e n i n g   m o t i o n ,   to  the   o u t e r   r i n g   20,  w h e r e b y   t h e  

c o m p a t i b l e   i n t e r i o r   t h r e a d i n g   21  of  t he   o u t e r   r i n g   20 

and  t he   e x t e r i o r   t h r e a d i n g   13  on  t he   c o n t a i n e r   neck  1 1 ,  

p r o d u c e s   an  u p w a r d   f o r c e   on  the   o u t e r   r i n g   20.  T h i s  

10  u p w a r d   f o r c e   is   t r a n s m i t t e d   to  t he   s p l i t   r i n g   30  b y  

means   of  t he   l i p   26  of  the   o u t e r   r i n g   20.  T h i s   f o r c e  

c o n s t r i c t s   t he   s e p a r a t i o n   31  in  s p l i t   r i n g   30  so  as  t o  

t i g h t e n   s p l i t   r i n g   30  a r o u n d   the   s p l i t   r i n g   g r o o v e   18 

on  cap   s e c t i o n   12  and  f o r c e s   t he   s p l i t   r i n g   30  

15  u n i f o r m l y   u p w a r d l y   a g a i n s t   cap  a b u t m e n t .   19.  T h i s  

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

s e c t i o n   12  and  neck  11  wh ich   is   s u f f i c i e n t   t o  

c o m p l e t e l y   r u p t u r e   t he   f r a n g i b l e   l i n e   of  w e a k n e s s   16  

b e t w e e n   cap  s e c t i o n   12  and  neck   11  as  i l l u s t r a t e d   i n  

20  more  d e t a i l   in  F i g .   5.  C o n t i n u e d   c o u n t e r - c l o c k w i s e  

t o r q u e   a p p l i e d   to  o u t e r   r i n g   20  w i l l   open   t h e  

c o n t a i n e r .   Cap  s e c t i o n   12  i s   r e t a i n e d ,   as  shown  i n  

F i g u r e   7,  w i t h i n   o u t e r   r i n g   20  by  t h e   c o o p e r a t i o n   o f  

s p l i t   r i n g   30,  cap  a b u t m e n t   19  and  t h e   u n d e r s i d e   e d g e  

25  22  of  i n t e r i o r   l i p   26.  Upward  m o v e m e n t   of  t h e   c a p  

s e c t i o n   12  r e l a t i v e   to  the   o u t e r   r i n g   20  i s   l i m i t e d   b y  

t he   u n d e r s i d e   edge   22  of  t he   i n t e r i o r   l i p   26  of  t h e  
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o u t e r   c a p ,   and  downward   movemen t   of  t h e   cap   s e c t i o n   12  

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

30,  s e a t e d   in  t h e   c r a d l e   23  of  t h e   o u t e r   r i n g   20,  w h i c h  

is   a d a p t e d   to   a b u t   cap  a b u t m e n t   1 9 .  

5  The  s e c o n d   m e t h o d   fo r   o p e n i n g   t h e   c o n t a i n e r ,   a s  

i l l u s t r a t e d   in  F i g u r e   4,  r e q u i r e s   a p p l i c a t i o n   o f  

c l o c k w i s e   t o r q u e ,   t he   n o r m a l   t i g h t e n i n g   m o t i o n ,   t o  

o u t e r   r i n g   20.  C l o c k w i s e   t o r q u e   c a u s e s   t r a n s m i t t a n c e  

of  t h e   r o t a t i o n a l   f o r c e   to  t he   c o m p a t i b l e   i n t e r i o r  

10  t h r e a d i n g   21  of  o u t e r   r i n g   20  and  e x t e r i o r   t h r e a d i n g   13 

on  t h e   c o n t a i n e r   neck  11,  w h i c h   t h e r e b y   p r o d u c e s   a  

d o w n w a r d   f o r c e   on  o u t e r   r i n g   20.  T h i s   d o w n w a r d   f o r c e  

i s   u n i f o r m l y   t r a n s m i t t e d   by  the   u n d e r s i d e   edge   22  o f  

t h e   i n t e r i o r   l i p   26  of  o u t e r   r i n g   20  to   t h e   l o w e r  

15  g r o o v e   e d g e   17  of  cap  s e c t i o n   12.  The.  t r a n s m i t t e d  

u n i f o r m   d o w n w a r d   f o r c e   c o m p r e s s e s   cap   s e c t i o n   12  a n d  

neck   11 ,   and  i s   s u f f i c i e n t   to  c o m p l e t e l y   r u p t u r e   t h e  

f r a n g i b l e   l i n e   of  w e a k n e s s   16  b e t w e e n   cap   s e c t i o n   12  

and  n e c k   11.   O u t e r   r i n g   20  can  t h e n   be  r o t a t e d  

20  c o u n t e r - c l o c k w i s e ,   t he   n o r m a l   l o o s e n i n g   m o t i o n ,   t o  

r e m o v e   cap   s e c t i o n   12  from  neck  11  and  t h e r e b y   open   t h e  

c o n t a i n e r .   Cap  s e c t i o n   12  w i l l   be  r e t a i n e d   in  t h e  

o u t e r   r i n g   as  i n d i c a t e d   a b o v e .  

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

25  c o n t a i n e r   can   be  c l o s e d   by  n o r m a l   cap   r e p l a c e m e n t  

r o t a t i o n .  
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CLAIMS: 

1.  A  c l o s u r e   d e v i c e   fo r   use  w i t h   a  b l o w - f i l l - s e a l  

c o n t a i n e r ,   s a i d   c o n t a i n e r   h a v i n g   an  i n t e g r a l   cap  a n d  

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

a t   s a i d   t o p ,   and  a  cap   g r o o v e   be low  s a i d   cap   a b u t m e n t ,  

5  s a i d   body  p o r t i o n   i n c l u d i n g   a  t h r e a d e d   neck   and  b e i n g  

c o n n e c t e d   to  s a i d   cap   by  a  f r a n g i b l e   l i n e   of  w e a k n e s s  

b e t w e e n   s a i d   cap   and  s a i d   n e c k ,   s a i d   c l o s u r e   d e v i c e  

c o m p r i s i n g   in  c o m b i n a t i o n ,   a  s u b s t a n t i a l l y   c i r c u l a r  

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

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

a  l o w e r   p o r t i o n   and  an  u p p e r   p o r t i o n ,   s a i d   l o w e r  

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

neck   t h r e a d ,   s a i d   u p p e r   p o r t i o n   f o rming^   a  f o r c e  

t r a n s m i t t a n c e   means   b e a r i n g   on  s a i d   e x p a n d a b l e   r i n g  

15  m e a n s ,   and  s a i d   e x p a n d a b l e   r i n g   means   b e i n g   a d a p t e d   t o  

be  c a p t i v e l y   c a r r i e d   in  s a i d   cap  g r o o v e   in  b e t w e e n   s a i d  

f o r c e   t r a n s m i t t a n c e   means   and  s a i d   cap   a b u t m e n t   so  t h a t  

r o t a t i o n   of  s a i d   o u t e r   r i n g   means  in  e i t h e r   d i r e c t i o n  

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

20  to  r u p t u r e   s a i d   f r a n g i b l e   l i n e   of  w e a k n e s s   t h e r e b y  

p e r m i t t i n g   o p e n i n g   of  s a i d   c o n t a i n e r .  
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2.  A  c l o s u r e   d e v i c e   as  c l a i m e d   in  C l a i m   1  w h e r e i n  

s a i d   f o r c e   t r a n s m i t t a n c e   means   f o r m s   an  i n t e r i o r   l i p  

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

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

5  s a i d   o u t e r   r i n g   means   p r o d u c e s   an  u p w a r d   f o r c e   w h i c h   i s  

i m p a r t e d   by  s a i d   f o r c e   t r a n s m i t t a n c e   means   to  s a i d  

e x p a n d a b l e   r i n g   m e a n s ,   s a i d   e x p a n d a b l e   r i n g   m e a n s  

t h e r e b y   b e i n g   cammed  a g a i n s t   s a i d   cap   g r o o v e   so  as  t o  

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

10  t r a n s f e r r i n g   s u f f i c i e n t   f o r c e   to   s a i d   f r a n g i b l e   l i n e   o f  

w e a k n e s s   to  r u p t u r e   i t .  

3.-  A  c l o s u r e   d e v i c e   as  c l a i m e d   in  C l a i m   1  w h e r e i n  

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

s a i d   c o n t a i n e r   cap  so  t h a t   c l o c k w i s e   r o t a t i o n   a p p l i e d  

to  s a i d   o u t e r   r i n g   means   p r o d u c e s   a  d o w n w a r d   f o r c e  

5  w h i c h   i s   i m p a r t e d   by  s a i d   f o r c e   t r a n s m i t t a n c e   means  t o  

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

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

4.  A  c l o s u r e   d e v i c e   as  c l a i m e d   in  C l a i m   2  w h e r e i n  

s a i d   o u t e r   r i n g   means   and  s a i d   e x p a n d a b l e   r i n g   m e a n s  

a r e   a d a p t e d   to  r e t a i n   s a i d   c o n t a i n e r   cap   in  s a i d   o u t e r  

r i n g   means   a f t e r   r e m o v a l   of  s a i d   c o n t a i n e r   cap  f r o m  

5  s a i d   c o n t a i n e r   b o d y .  
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5.  A  c l o s u r e   d e v i c e   as  c l a i m e d   in  c l a i m   2  w h e r e i n  

s a i d   e x p a n d a b l e   r i n g   means  is  c a r r i e d   in  s a i d   u p p e r  

p o r t i o n   of  s a i d   i n t e r i o r   l i p   and  is   a d a p t e d   to  a b u t  

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

5  f o r m s   an  u n d e r s i d e   p o r t i o n   a d a p t e d   to  a b u t   s a i d   cap  s o  

t h a t   u p w a r d   m o v e m e n t   of  s a i d   cap  r e l a t i v e   to  s a i d   o u t e r  

r i n g   i s   l i m i t e d   by  the   a b u t m e n t   of  s a i d   u n d e r s i d e  

p o r t i o n   of  s a i d   i n t e r i o r   l i p   a g a i n s t   s a i d   cap   a n d  

d o w n w a r d   m o v e m e n t   of  s a i d   cap  r e l a t i v e   to   s a i d   o u t e r  

10  r i n g   i s   l i m i t e d   by  a b u t m e n t   of  s a i d   e x p a n d a b l e   r i n g  

means   a g a i n s t   s a i d   cap  a b u t m e n t   w h e r e b y   s a i d   cap  i s  

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

6.  A  c l o s u r e   d e v i c e   as  c l a i m e d   in  C l a i m   5  w h e r e i n  

s a i d   e x p a n d a b l e   r i n g   means  c o m p r i s e s   a ^ s p l i t   r i n g   w h i c h  

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

e x p a n d e d   o v e r   s a i d   cap  a b u t m e n t   and  s e a t   in  s a i d   c a p  

5  g r o o v e .  

7.  A  c l o s u r e   d e v i c e   as  c l a i m e d   in  C l a i m   6  w h e r e i n  

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

V - s h a p e d .  

8.  A  c l o s u r e   d e v i c e   as  c l a i m e d   in  C l a i m   6  w h e r e i n  

s a i d   s p l i t   r i n g   has   a  l o w e r   p o r t i o n   w h i c h   i s   V - s h a p e d .  
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