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©  Container  closure  configuration. 
©  A  cap  and  container  especially  suited  for  dispensing 
liquids  has  a  cap  which  is  accurately  aligned  upon  closure. 
The  container  is  closed  by  applying  downward  axial  pressure 
to  the  cap,  thereby  forcing  lugs  in  the  cap  to  pass  over  a 
fastening  means  located  on  the  neck  of  the  container  so  that 
the  cap  is  snapped  on.  Stop  walls  prevent  any  undesired  cap 
rotation.  Alternatively,  the  container  is  closed  by  twisting  or 
rotating  the  cap  with  respect  to  the  neck.  The  cap  may  also 
be  twisted  or  snapped  off.  Modifications  in  the  neck  configur- 
ation  make  the  cap  irremovable. 
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fastening  means  located  on  the  neck  of  the  container  so  that 
the  cap  is  snapped  on.  Stop  walls  prevent  any  undesired  cap 
rotation.  Alternatively,  the  container  is  closed  by  twisting  or 
rotating  the  cap  with  respect  to  the  neck.  The  cap  may  also 
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T h i s   i n v e n t i o n   r e l a t e s   to  cap  and  c o n t a i n e r  

c l o s u r e   c o n f i g u r a t i o n s   fo r   o p e n i n g   and  c l o s i n g   c o n t a i n e r s  

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

a c c u r a t e   a l i g n m e n t   of  t he   cap  w i t h   t he   c o n t a i n e r .  

A c c u r a t e   a l i g n m e n t   of  c l o s u r e   c o n f i g u r a t i o n s  

in  p a c k a g i n g   i s   r e q u i r e d   fo r   v a r i o u s   o p e r a t i o n s   s u c h   as  t o  

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

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

n i s m s   a t t a c h e d   to  or  i n c o r p o r a t e d   in  c a p s   or  b o t t l e s .  

U . S .   P a t .   No.  3 , 2 6 1 , 5 1 3   i s   an  e x a m p l e   of  a  c l o s u r e  

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

is   r e q u i r e d   f o r   t he   d i s p e n s i n g   of  l i q u i d s .   A l s o   o f  

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

open   and  c l o s e   t h e   c o n t a i n e r s   s u c h   as  a x i a l   s n a p p i n g   o n  

and  o f f   or  t w i s t i n g   and  u n t w i s t i n g .   C o n s u m e r s   a r e  

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

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

t w i s t i n g   or  u n t w i s t i n g   c a p a b i l i t y   i s   mos t   d e s i r a b l e .  

H o w e v e r ,   in  r e g a r d   to  t h e   c l o s i n g   of  c o n t a i n e r s   b y  

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

wh ich   t h e   c l o s u r e   i s   a l i g n e d   w i t h   r e s p e c t   to  t he   c o n t a i n e r  

is   p r e f e r a b l e .   In  a d d i t i o n ,   no  r o t a t i o n a l   m o t i o n s   a r e  

r e q u i r e d   w h i c h   makes   for   s i m p l i f i e d ,   a u t o m a t e d   a s s e m b l y .  

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

m o t i o n   i s   i m p o s s i b l e ,   w h i l e   a  s n a p - o n ,   s n a p - o f f   m o t i o n   i s  



n o t .   T h e r e f o r e ,   t h e   i d e a l   cap  i s   one  w h i c h   is  v e r s a t i l e  

enough   to  p r o v i d e   t h e   a b i l i t y   to  use   e i t h e r   me thod   f o r  

o p e n i n g   and  c l o s i n g .   U . S .   P a t .   N o .  3 , 2 2 3 , 2 6 9   d i s c l o s e s   a  

cap  wh ich   may  be  s n a p p e d   on  and  t h e n   r e m o v e d   and  r e p l a c e d  

by  the   same  r o t a t a b l e   m o t i o n   t h a t   i s   a  f e a t u r e   of  a l l  

s c r e w   c a p s .   O t h e r   s n a p - o n   or  t w i s t - o f f   c aps   a r e   d e -  

s c r i b e d   in  U . S .   P a t .   Nos .   4 , 2 9 8 , 1 2 9   and  3 , 9 1 0 , 4 4 4 .  

U n f o r t u n a t e l y ,   none  of  t h e   a f o r e m e n t i o n e d  

p r i o r   a r t   c l o s u r e   c o n f i g u r a t i o n s   i n c o r p o r a t e   the   v e r s a -  

t i l i t y   of  t he   c o m b i n e d   o p e n i n g   and  c l o s i n g   m e t h o d s   w i t h  

e n s u r e d ,   a c c u r a t e   a l i g n m e n t .   In  a d d i t i o n ,   none  of  t h e s e  

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

be  s n a p p e d   o f f   as  w e l l   as  s n a p p e d   on  and  t w i s t e d   o f f   a n d  

o n .  

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

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

m a n u f a c t u r i n g   d i f f e r e n t   m o l d i n g s .   A  cap   which   may  b e  

used   i n t e r c h a n g e a b l y   b o t h   as  a  r e m o v a b l e   or  i r r e m o v a b l e  

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

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

a c c u r a t e   a l i g n m e n t   and  o n l y   r e q u i r e s   c h a n g e s   in  t he   n e c k  

m o l d i n g s   to  be  e i t h e r   r e m o v a b l e   or  i r r e m o v a b l e .  

One  a s p e c t   of  t he   i n v e n t i o n   i s   a  cap  c l o s u r e  

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

o f f   o p e n i n g   and  c l o s i n g   m e c h a n i s m   and  a l s o   may  p r o v i d e  

a c c u r a t e   a l i g n m e n t   of  t h e   cap  c l o s u r e   w i t h   r e s p e c t   to  t h 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 he   i n v e n t i o n   is   to  p r o v i d e   a  
n o v e l   cap  c l o s u r e   c o n f i g u r a t i o n   w h i c h   has   a  minimum  o f  

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

t h e r e f o r e   l e s s   c o s t l y   to   p r o d u c e .  



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

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

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

A n o t h e r   a s p e c t   of  the   i n v e n t i o n   i s   a  c o n t a i n e r  

cap   c l o s u r e   w h i c h   may  be  a c c u r a t e l y   a l i g n e d   w i t h   the   n e c k  

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

e i t h e r   r e m o v a b l e   or  i r r e m o v a b l e   f rom  t h e   c o n t a i n e r .  

T h e s e   a s p e c t s   a re   a c c o m p l i s h e d   by  e m b o d i m e n t s   o f  

cap   c l o s u r e   and  v a r i e d   neck   c o n f i g u r a t i o n s   c o m p r i s i n g   a 
c o n t a i n e r   w i t h   a  neck   h a v i n g   an  i n n e r   b o r e   and  e i t h e r  

e x t e r n a l   t h r e a d s   or  an  e x t e r n a l   a n n u l a r   bead  f a s t e n e r ,  

and  v e r t i c a l   s t o p s   or  w a l l s .   A  cap   c l o s u r e   h a v i n g   a n  

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

a d a p t e d   to  p a s s   o v e r   t he   t h r e a d s   or  bead   f a s t e n e r   w i t h  

a x i a l   p r e s s u r e   and  to   a b u t   the   w a l l s   upon  c l o s u r e   w h i l e   a n  

a n n u l a r   i n n e r   s k i r t   s e a l s   the   i n n e r   b o r e   i s   p r o v i d e d .  

The  cap   m a t e r i a l   may  be  r i g i d   or  r e s i l i e n t ,   b u t  

t h e   l u g s   must   be  so  d e s i g n e d   as  to  s p r i n g   p a s t   t h e   t h r e a d s  

or  bead   f a s t e n e r   when  t h e   cap  is   a p p l i e d   to   t he   neck  u s i n g  

a x i a l   p r e s s u r e .   When  t h e   l u g s   and  cap   a r e   made  from  a  

r i g i d   m a t e r i a l ,   t he   m a t e r i a l   fo r   t h e   t h r e a d s   or  b e a d  

f a s t e n e r   mus t   be  y i e l d a b l e .  

The  cap  c l o s u r e   can  be  s n a p p e d   on  and  o f f   a n d  

t w i s t e d   on  and  o f f   when  the   f a s t e n i n g   m e a n s   a r e   e x t e r n a l  

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

e a c h   o t h e r   so  t h a t   t h e y   a b u t   t h e   l u g s   in  o p p o s i t e  

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

s i d e   of  e a c h   lug  i n t e r f a c e s   w i t h   t h e   u n d e r   s u r f a c e   of  t h e  

e x t e r n a l   t h r e a d s .   D e p e n d i n g   on  t h e   e x t e n t   of  t he   i n t e r -  

f a c i n g   ( i . e .   no t   more   t h a n   2/3  of  t h e   w i d t h   of  e a c h   l u g ' s  

t o p   s i d e ) ,   the   cap   may  a l s o   be  s n a p p e d   o f f .  

In  a  s e c o n d   e m b o d i m e n t   t h e   f a s t e n i n g   means  i s  



an  a n n u l a r   bead  and  t h e   i n t e r f a c e   or  e n g a g e m e n t   b e t w e e n  

t h e   bead   and  the   l u g s   i s   s u b s t a n t i a l l y   t h e   w i d t h   of  t h e  

l u g s '   t o p   s i d e s   and  t h e   w a l l s   on  t he   neck   a b u t   t he   l u g s   i n  

t he   same  d i r e c t i o n   r e l a t i v e   to  t h e   n e c k ,   t he   cap   c l o s u r e  

is   i r r e m o v a b l e   and  u n y i e l d i n g l y   a l i g n e d .  

B r i e f   D e s c r i p t i o n   of  t h e   D r a w i n g s  

F i g u r e   1  i s   a  f r a g m e n t a r y   l e f t   s i d e   e l e v a t i o n a l  

v iew  of  a  c o n t a i n e r   s h o w i n g   neck   d e t a i l s   as  w e l l   as  a  

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

F i g u r e   2  i s   a  f r o n t   e l e v a t i o n a l   v i ew   of  t h e  

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

F i g u r e   3  s h o w s   a  f r a g m e n t a r y   r i g h t   s i d e   e l e v a -  

t i o n a l   v i e w   p a r t i a l l y   in  a x i a l   s e c t i o n   of  t h e   d e v i c e   s h o w n  

in  F i g u r e   1 .  

F i g u r e   4  i s   an  e x p l o d e d   i s o m e t r i c   v iew  of  t h e  

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

s k i r t   of  t h e   cap  c l o s u r e   and  of  t he   c o n t a i n e r   n e c k .  

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

l i n e   5-5  in  F i g u r e   3 .  

F i g u r e   6  is  a  r e v o l v e d   s e c t i o n   a l o n g   l i n e s   6 - 6  

in  F i g u r e   5 .  

F i g u r e   7  i s   a  s e c t i o n a l   v i ew  a l o n g   l i n e s   7-7  i n  

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

F i g u r e   8  i s   a  f r a g m e n t a r y   f r o n t   e l e v a t i o n a l  

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

i n v e n t i o n .  

F i g u r e   9  i s   a  s e c t i o n a l   v i ew   a l o n g   9-9  in  F i g u r e  

8 .  

D e s c r i p t i o n   of  t h e  P r e f e r r e d   E m b o d i m e n t s  

F i g u r e s   1-4  show  a  c o n t a i n e r   10  h a v i n g   an  o p e n  
end  i n c l u d i n g   i n n e r   b o r e   12 ,   w i t h   a  neck   16  and  a  p a i r   o f  



c o n c e n t r i c   e x t e r n a l   t h r e a d s   14  and  15.  The  u p p e r   s u r f a c e  

18  of  t h e   t h r e a d   14  s l o p e s   d o w n w a r d   and  o u t w a r d   at   a n  

a n g l e   to  t h e   a x i s   d e f i n e d   by  t h e   neck   16,  w h i l e   t he   u n d e r  

s u r f a c e   20  is  g e n e r a l l y   p e r p e n d i c u l a r   to  t he   neck   a x i s   a s  

b e s t   s e e n   in   F i g u r e   2.  S i m i l a r l y ,   t h r e a d   15  has   an  u p p e r  

s l o p i n g   p o r t i o n   19  and  a  l o w e r   s u r f a c e   21.  Below  t h e  

t h r e a d s   14 ,   15  a t   t he   b a s e   of  t he   neck   16  is   a  f l a t   a n n u l a r  

s h o u l d e r   2 2 .  

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

14  and  t h e   s h o u l d e r   22  and  t h e   s e c o n d   t h r e a d   15  and  t h e  

s h o u l d e r   22  a r e   g r o o v e s   24,   26.   G r o o v e   24  i s   f o r m e d   b y  

f i r s t   and  s e c o n d   v e r t i c a l   w a l l s   28,  30  and  h o r i z o n t a l   w a l l  

31.  S i m i l a r l y ,   g r o o v e   26  is   f o r m e d   by  f i r s t   and  s e c o n d  

v e r t i c a l   w a l l s   32,   34  and  h o r i z o n t a l   w a l l   33  as  s e e n   i n  

F i g u r e   7 .  

The  o u t e r   e d g e s   36 ,   38  of  t he   w a l l s   28,  3 2 ,  

r e s p e c t i v e l y ,   a r e   p r e f e r a b l y   c o e x t e n s i v e   and  c o n t i n u o u s  

w i t h   t h e   o u t e r   r im  40,  42,   r e s p e c t i v e l y ,   of  t h e   e x t e r n a l  

t h r e a d s   14 ,   15.   In  t h i s   p a r t i c u l a r   e m b o d i m e n t   t he   w a l l s  

28,  32  a r e ,   in  r e s p e c t   to  t h e   neck   b o r e   16,  on  o p p o s i t e  

s i d e s   and  f a c e   in  o p p o s i t e   d i r e c t i o n s .   A d j a c e n t   e a c h  

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

30,  34  w h i c h   p r o v i d e   s t a b i l i t y .  

The  c o n t a i n e r   10  i s   p r o v i d e d   w i t h   a  cap   c l o s u r e  

44  fo r   s e a l i n g   t he   i n n e r   b o r e   12  and  a c c u r a t e l y   a l i g n i n g  

the   neck   16  w i t h   t he   cap  44.   As  shown  in  t he   F i g u r e s ,   a  

p r e f e r r e d   e m b o d i m e n t   of  t he   cap   c l o s u r e   i n c o r p o r a t e s   a  

t r i g g e r   s p r a y   d i s p e n s i n g   m e c h a n i s m   shown  g e n e r a l l y   a t  

m e c h a n i s m   46  w i t h   a  d e p e n d i n g   f l e x i b l e   t u b e   48.  In  o r d e r  

for   t h e   t r i g g e r   s p r a y e r   46  to  o p e r a t e   p r o p e r l y ,   t he   cap  44 

and  t h e   neck   16  m u s t   be  a c c u r a t e l y   a l i g n e a .   T h i s   is  d u e  

to  the   f a c t   t h a t   the   c o n t a i n e r   may  a d v a n t a g e o u s l y   b e  

s h a p e d   to   f i t   t he   hand  and  t h e r e f o r e   t a k e s   on  a n  



o r i e n t a t i o n   t h a t   mus t   be  a c c u r a t e l y   m a t c h e d   to  t h e  

o r i e n t a t i o n   of  t he   t r i g g e r   s p r a y e r   46  on  t h e   cap   c l o s u r e  

44.  The  cap  has  a  c l o s e d   end  w a l l   50,  a  r e s i l i e n t l y  

f l e x i b l e   i n n e r   a n n u l a r   s k i r t   52  d e p e n d i n g   f rom  t h e   c l o s e d  

end  w a l l   50  and  an  o u t e r   a n n u l a r   s k i r t   54  w h i c h   i s   i n  

c o a x i a l ,   s p a c e d   r e l a t i o n   to   i n n e r   s k i r t   52.  The  o u t e r  

s k i r t   54  i n c l u d e s   a  b o t t o m   r im  56,   a  f i r s t   r a d i a l l y  

i n w a r d l y   p r o j e c t i n g   lug  58,   and  a  s e c o n d   r a d i a l l y  

i n w a r d l y   p r o j e c t i n g   lug  60.  Lug  58  has   a  t op   62,  f r o n t  

64,  f i r s t   l a t e r a l   66  and  s e c o n d   l a t e r a l   68  s i d e s .  

S i m i l a r l y ,   o p p o s i t e   lug  60  has   a  t op   70,   f r o n t   72,   f i r s t  

l a t e r a l   s i a e   74,  and  s e c o n d   l a t e r a l   s i d e   76.  The  l u g s  

have  h o r i z o n t a l   top   s u r f a c e s   62,   70  t h a t   b e a r   a g a i n s t  

h o r i z o n t a l   w a l l s   31,  33,  r e s p e c t i v e l y   of  t he   neck  1 6 .  

A l s o ,   l u g s   58,   60  have   b e v e l e d   a r e a s   64,  72  w h i c h   a r e  

a d a p t e d   to  r i d e   o v e r   the   t h r e a d s   as  w i l l   be  more  f u l l y  

d e s c r i b e d   h e r e i n a f t e r .  

The  c o n t a i n e r   10  may  be  i n i t i a l l y   c l o s e d   b y  

i n s e r t i n g   t he   t u b e   48  i n t o   t h e   c o n t a i n e r   10,  a l i g n i n g   t h e  

l u g s   58,  60  v e r t i c a l l y   w i t h   t h e   g r o o v e s   24,  26  and  a x i a l l y  

f o r c i n g   t h e   l u g s   downward   p a s t   t he   u p p e r   s u r f a c e s   18,  19 

of  t he   y i e l d a b l e   t h r e a d s   14,   15  u n t i l   t h e   t o p   s i d e s   62,  70  

of  t he   l u g s   58,  60  e n g a g e   t h e   u n d e r   s u r f a c e s   20,   21  of  t h e  

t h r e a d s   14,  15  and  the   b o t t o m   r im  56'  e n g a g e s   t h e   s h o u l d e r  

22.  The  f i r s t   l a t e r a l   s i d e s   66,   74  of  the   l u g s   58,  60 

w i l l   be  b r o u g h t   to  b e a r   a g a i n s t   t he   v e r t i c a l   w a l l s   28,  30  

of  t he   g r o o v e s   24,  26,  r e s p e c t i v e l y ,   t h e r e b y   p r e v e n t i n g  

a n y   r o t a t i o n   in  a  c l o c k w i s e   d i r e c t i o n .  

T h i s   is  i m p o r t a n t   to  e n s u r e   the   p r o p e r   o p e r a -  
t i o n   of  t h e   t r i g g e r   s p r a y   m e c h a n i s m   46.  Upon  f u l l  

a d v a n c e m e n t   of  t he   i n n e r   s k i r t   52,  t h e   o u t s i d e   d i a m e t e r   o f  

w h i c h   i s   s l i g h t l y   l a r g e r   t h a n   t he   d i a m e t e r   of  t he   i n n e r  

b o r e   12,  i s   a l s o   t h e r e b y   r a d i a l l y   f i t t e d   a g a i n s t   t h e  



s u r f a c e   82  of  t h e   i n n e r   b o r e   12  to  s e a l   t he   c o n t a i n e r   10 

and  p r e v e n t   a x i a l   t i l t i n g   f o r c e s   b e t w e e n   the   cap  44  a n d  

the   c o n t a i n e r   1 0 .  

The  c o n t a i n e r   lU  may  a l s o   be  c l o s e d   by  t w i s t i n g  

t he   cap  in  a  c l o c k w i s e   d i r e c t i o n   u n t i l   t h e   f i r s t   l a t e r a l  

s i d e s   66,  74  of   t h e   l u g s   58,  60  a b u t   t h e   w a l l s   28,  30  o f  

the   g r o o v e s   24,   26,   r e s p e c t i v e l y .   I t   s h o u l d   be  n o t e d  

t h a t   t he   r im  56  s u b s t a n t i a l l y   e n g a g e s   t h e   s h o u l d e r   22  u p o n  

c l o s u r e .   Such   e n g a g e m e n t ,   h o w e v e r ,   i s   no t   n e c e s s a r y   a s  

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

of  t he   s e a l   b e t w e e n   s k i r t   52  and  s u r f a c e   82  of  i n n e r   b o r e  

1 2 .  

The  c o n t a i n e r   may  be  o p e n e d   by  r o t a t i n g   the   c a p  

44  in  a  c o u n t e r c l o c k w i s e   d i r e c t i o n .   A l s o ,   t he   s t r u c t u r a l  

i n t e r f a c i n g   b e t w e e n   t h e   t h r e a d s   14,   15  and  l u g s   58,  60  i s  

such   t h a t   when  s t r o n g   u p w a r d   a x i a l   p r e s s u r e   i s   a p p l i e d  

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

may  a l s o   be  r e m o v e d   by  s n a p p i n g   i t   o f f .  

T u r n i n g   to   F i g u r e s   8  and  9,  a  s e c o n d   e m b o d i m e n t  

of  t he   i n v e n t i o n   i s   shown  w h e r e i n   s t r u c t u r e   h a v i n g   a  

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

i d e n t i f i e d   by  a d d i n g   a  one  "1"  b e f o r e   t h e   n u m b e r .   W i t h  

t h i s   e m b o d i m e n t ,   t h e   cap  i s   t he   same  as  b e f o r e ,   bu t   t h e  

s c r e w   t h r e a d   f a s t e n i n g   means   14,  1 5 . h a s   b e e n   r e p l a c e d   b y  

an  a n n u l a r   b e a d   114  h a v i n g   an  a x i a l l y   d i r e c t e d   f r o n t  

s u r f a c e   117 ,   a  r a d i a l l y   d i r e c t e d   f l a t   u n d e r   s u r f a c e   1 2 0  

and  an  u p p e r   s u r f a c e   118  t h a t   t a p e r s   d o w n w a r d   and  r a d i a l l y  

o u t w a r d .   L o c a t e d   b e t w e e n   t he   bead   114  and  the   s h o u l d e r  

1 2 2   a re   g r o o v e s   1 2 4 ,   126  h a v i n g   a  f i r s t   v e r t i c a l   w a l l   1 3 0  

and  a  s e c o n d   v e r t i c a l   w a l l   134  and  v e r t i c a l   w a l l s   128,   1 3 2  

f a c i n g   in  t h e   same  d i r e c t i o n   w i t h   r e g a r d   to  the   neck   1 1 6 .  

The  neck  116  a l s o   i n c l u d e s   v e r t i c a l   p r o t r u s i o n s   106,   1 0 8  

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



neck   c o n f i g u r a t i o n .   To  c l o s e   t h e   c o n t a i n e r   110  i n  

F i g u r e s   8  and  9  t he   l u g s   158 ,   160  m u s t   be  f o r c e d   o v e r   t h e  

bead   114  so  t h a t   t h e   i n n e r   s k i r t   152  w i l l   a g a i n   s e a l   t h e  

c o n t a i n e r   by  f i t t i n g   a g a i n s t   t he   i n n e r   b o r e   l12  and  t h e  

f i r s t   l a t e r a l   s i d e   166  of  t he   f i r s t   lug   158  w i l l   e n g a g e  
t h e   f i r s t   w a l l   128 ,   and  t h e   f i r s t   l a t e r a l   s i d e   176  of  t h e  

s e c o n d   lug  160  w i l l   e n g a g e   the   s e c o n d   w a l l   1 3 2 .  

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

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

c o m p l e t e l y   d e s t r o y i n g   the   cap  c l o s u r e .   T h i s   is  due  t o  

t h e   f u l l   e n g a g e m e n t   of  t he   lug  top   s i d e s   162 ,   170  w i t h   t h e  

f l a t   u n d e r s u r f a c e   120  of  t he   a n n u l a r   bead   114 .   T w i s t i n g  

of  t h e   cap  i s   i m p o s s i b l e   b e c a u s e   of  t h e   a b u t m e n t  

a r r a n g e m e n t   of  t he   l u g s   158  and  160  w i t h   t h e   w a l l s   128  a n d  

132 ,   r e s p e c t i v e l y .   Wi th   t h i s   a r r a n g e m e n t ,   t he   w a l l s   1 2 8  

and  132  b o t h   f a c e   in  t h e   same  d i r e c t i o n   t h e r e b y   p r e v e n t i n g  

r o t a t i o n   of  t he   cap  144 .   T h i s   a b u t m e n t   a l s o   p e r m a n e n t l y  

l o c k s   t he   neck  116  and  t h e   cap   144  in  t h e   d e s i r e d  

a l i g n m e n t .   A x i a l   r e m o v a l   i s   p r e v e n t e d   by  t h e   i n t e r f a c i n g  

of  t h e   u n d e r   s u r f a c e   120  of  t he   bead   114  w i t h   s u b s t a n -  

t i a l l y   t he   e n t i r e   w i d t h   of  t o p   s i d e s   1 6 2 ,   170  of  t h e   l u g s  

158  and  160.   The  f l a t n e s s   of  t he   u n d e r   s u r f a c e   120  p l u s  

t he   s h a r p   a n g l e   b e t w e e n   t he   u n d e r   s u r f a c e   120  and  t h e  

f r o n t   s u r f a c e   l17  a l s o   a i d   in  p r e v e n t i n g   t h e   r e m o v a l   o f  

t he   cap   144  by  u p w a r d   a x i a l   p r e s s u r e .  
I t   is   to  be  u n d e r s t o o d   t h a t   w h i l e   t h e   i n v e n t i o n  

has   been   d e s c r i b e d   a b o v e   in  c o n j u n c t i o n   w i t h   t he   p r e -  
f e r r e d   s p e c i f i c   e m b o d i m e n t   t h e r e o f ,   t h a t   t h e   d e s c r i p t i o n  

is   i n t e n d e d   to  i l l u s t r a t e   and  no t   l i m i t   t he   s c o p e   of  t h e  

i n v e n t i o n ,  



1.  A  c o n t a i n e r   and  cap   c l o s u r e   t h e r e f o r  

c o m p r i s i n g :  

(a)   a  c o n t a i n e r   h a v i n g   a  neck   p o r t i o n  

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

(b)  a  cap   c l o s u r e   fo r   c l o s i n g   s a i d   b o r e  

i n c l u d i n g   a  c l o s e d   end  and  an  o u t e r   a n n u l a r   s k i r t  

d e p e n d i n g   t h e r e f r o m   and  a d a p t e d   to  f i t   ove r   s a i d   n e c k ;   a n d  

(c)   r e t a i n i n g   means   on  s a i d   neck   a n d  

s k i r t   p e r m i t t i n g   s a i d   cap   c l o s u r e   to  be  s n a p p e d   on  and  o f f  

as  w e l l   as  r o t a t e d   on  and  o f f   s a i d   n e c k .  

2.  The  i n v e n t i o n   of  c l a i m   1  w h e r e i n   s a i d  

r e t a i n e r   means   c o m p r i s e s :  

(a)  a t   l e a s t   one  t h r e a d   on  s a i d   n e c k ;   a n d  

(b)  a t   l e a s t   one  lug  on  t he   i n t e r i o r   o f  

s a i d   s k i r t ;   a n d  

(c)  a  g r o o v e   on  s a i d   n e c k ,   s a i d   l u g  

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

a x i a l l y   r e t a i n   s a i d   cap   c l o s u r e   on  s a i d   n e c k .  

3.  The  i n v e n t i o n   of  c l a i m   2  f u r t h e r   i n c l u d i n g  

p o s i t i o n i n g   means   on  s a i d   neck   f o r - p o s i t i o n i n g   s a i d   c a p  
c l o s u r e   w i t h   r e s p e c t   to   s a i d   neck   w h e r e b y   s a i d   cap   c l o s u r e  

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

o r i e n t a t i o n   w i t h   r e s p e c t   to  s a i d   n e c k .  



4.  The  i n v e n t i o n   of  c l a i m   3  w h e r e i n   s a i d  

p o s i t i o n i n g   means   c o m p r i s e s   a  g e n e r a l l y   a x i a l l y   d i r e c t e d  

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

c o r r e s p o n d i n g   w a l l   on  s a i d   lug  so  as  to  p r e v e n t   r o t a t i o n  

of  s a i d   cap   c l o s u r e   w i t h   r e s p e c t   to   s a i d   neck   when  s a i d  

lug  i s   p o s i t i o n e d   w i t h i n   s a i d   g r o o v e .  

5.  The  i n v e n t i o n   of  c l a i m   4  w h e r e i n   t h e  

number   of  t h r e a d s   i s   two ,   s a i d   t h r e a d s   b e i n g   in  c o n c e n -  

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

6.  The  i n v e n t i o n   of  c l a i m   5,  w h e r e i n   t h e  

number   of  l u g s   and  a c c o m m o d a t i n g   g r o o v e s   i s   two ,   t h e   f i r s t  

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

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

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

p o s i t i o n e d   o p p o s i t e   t h e   s e c o n d   of  s a i d   g r o o v e s .  

7.  The  i n v e n t i o n   of  c l a i m   3  f u r t h e r   i n c l u d i n g  

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

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

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

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

8.  The  i n v e n t i o n   of  c l a i m   2  w h e r e i n   s a i d   l u g  

is  made  of  r e s i l i e n t   m a t e r i a l   so  t h a t   i t   may  d e f o r m   as  i t  

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

on  or  o f f   s a i d   n e c k .  

9.  The  i n v e n t i o n   of  c l a i m   1  f u r t h e r   i n c l u d i n g  

an  i n n e r   a n n u l a r   s k i r t   d e p e n d i n g   f rom  s a i d   cap   c l o s u r e   i n  

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

a d a p t e d   to  f i t   w i t h i n   and  s e a l   s a i d   b o r e .  



10.   The  i n v e n t i o n   of  c l a i m   1  f u r t h e r   i n c l u d i n g  

p o s i t i o n i n g   means   on  s a i d   neck   f o r   p o s i t i o n i n g   s a i d   c a p  

c l o s u r e  w i t h   r e s p e c t   to  s a i d   neck   w h e r e b y   s a i d   cap  c l o s u r e  

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

o r i e n t a t i o n   w i t h   r e s p e c t   to  s a i d   n e c k .  

11 .   The  i n v e n t i o n   of  c l a i m   2  w h e r e i n   s a i d  

t h r e a d   i s   made  of  r e s i l i e n t   m a t e r i a l   so  t h a t   i t   may  d e f o r m  

when  s a i d   lug   p a s s e s   o v e r   i t   as  s a i d   cap  c l o s u r e   i s  

s n a p p e d   on  or  o f f   s a i d   n e c k .  

12.   A  c o n t a i n e r   and  cap   c l o s u r e   t h e r e f o r  

c o m p r i s i n g :  

(a)   a  c o n t a i n e r   h a v i n g   a  neck  p o r t i o n  

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

(b)  a  cap  c l o s u r e   fo r   c l o s i n g   s a i d   b o r e  

i n c l u d i n g   a  c l o s e d   end  w a l l   and  an  o u t e r   a n n u l a r   s k i r t  

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

(c)   r e t a i n i n g   m e a n s   on  s a i d   neck  a n d  

s k i r t   p e r m i t t i n g   s a i d   cap  c l o s u r e   to  be  s n a p p e d   on  bu t   n o t  

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

13.   The  i n v e n t i o n   of  c l a i m   12  w h e r e i n   s a i d  

r e t a i n e r   means   c o m p r i s e s :  

(a)   a  r a i s e d   b e a d   c i r c u m s c r i b i n g   s a i d  

n e c k ;  

(b)  at   l e a s t   one  lug   on  t h e   i n t e r i o r   o f  

s a i d   s k i r t ;   a n d  

(c)  a  g r o o v e   on  s a i d   n e c k ,   s a i d   l u g  

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

a x i a l l y   r e t a i n   s a i d   cap  c l o s u r e   on  s a i d   n e c k .  



14.  The  i n v e n t i o n   of  c l a i m   13  f u r t h e r   i n -  

c l u d i n g   p o s i t i o n i n g   means   on  s a i d   neck   fo r   p o s i t i o n i n g  

s a i d   cap   c l o s u r e   w i t h   r e s p e c t   to   s a i d   neck   w h e r e b y   s a i d  

cap   c l o s u r e   w i l l   be  a u t o m a t i c a l l y   p o s i t i o n e d   in  a  

p r e d e t e r m i n e d   o r i e n t a t i o n   w i t h   r e s p e c t   to  s a i d   n e c k .  

15.  The  i n v e n t i o n   of  c l a i m   14  w h e r e i n   s a i d  

p o s i t i o n i n g   means   c o m p r i s e s   a  g e n e r a l l y   a x i a l l y   d i r e c t e d  

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

c o r r e s p o n d i n g   w a l l   on  s a i d   lug   so  as  to  p r e v e n t   r o t a t i o n  

of  s a i d   cap  c l o s u r e   w i t h   r e s p e c t   to  s a i d   neck   when  s a i d  

lug   i s   p o s i t i o n e d   w i t h i n   s a i d   g r o o v e .  

16.   The  i n v e n t i o n   of  c l a i m   15,   w h e r e i n   t h e  

number   of  l u g s   and  a c c o m m o d a t i n g   g r o o v e s   i s   two,   t h e   f i r s t  

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

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

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

p o s i t i o n e d   o p p o s i t e   t he   s e c o n d   of  s a i d   g r o o v e s .  

17.  The  i n v e n t i o n   of  c l a i m   15  f u r t h e r   i n -  

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

c l o s u r e ,   and  a  t u b e   d e p e n d i n g   f rom  s a i d   cap   c l o s u r e s  

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

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

18.  The  i n v e n t i o n   of  c l a i m   13  w h e r e i n   s a i d   l u g  

is   made  of  r e s i l i e n t   m a t e r i a l   so  t h a t   i t   may  d e f o r m   as  i t  

p a s s e s   o v e r   s a i d   bead   when  s a i d   cap   c l o s u r e   is   s n a p p e d   o n  

s a i d   n e c k .  



19.   The  i n v e n t i o n   of  c l a i m   13  f u r t h e r   i n -  

c l u d i n g   an  i n n e r   a n n u l a r   s k i r t   d e p e n d i n g   f rom  s a i d   c a p  

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

s k i r t   and  a d a p t e a   to  f i t   w i t h i n   and  s e a l   s a i d   b o r e .  

20.  The  i n v e n t i o n   of  c l a i m   13  f u r t h e r   i n -  

c l u d i n g   p o s i t i o n i n g   means   on  s a i d   neck   for   p o s i t i o n i n g  

s a i d   c ap   c l o s u r e   w i t h   r e s p e c t   to  s a i d   neck   w h e r e b y   s a i d  

cap   c l o s u r e   w i l l   be  a u t o m a t i c a l l y   p o s i t i o n e d   in  a 

p r e d e t e r m i n e d   o r i e n t a t i o n   w i t h   r e s p e c t   to  s a i d   n e c k .  

21.   The  i n v e n t i o n   of  c l a i m   13  w h e r e i n   s a i d  

b e a d   i s   made  of  r e s i l i e n t   m a t e r i a l   so  t h a t   i t   may  d e f o r m  

when  s a i d   lug   p a s s e s   o v e r   i t   as  s a i d   cap  c l o s u r e   i s  

s n a p p e d   on  or  o f f   s a i d   n e c k .  

22.   The  i n v e n t i o n   of  c l a i m   16  w h e r e i n   s a i d  

a x i a l l y   d i r e c t e d   w a l l s   in  s a i o   g r o o v e s   f a c e   t he   s a m e  

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

t h e r e b y   s a i d   cap   c l o s u r e .  
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