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  A  closure  assembly  (15)  for  attaching  a  fluid  dispensing 
device  to  a  container  (16)  with  a  threaded  neck  (17).  The 
closure  assembly  includes  a  sleeve  member  (26)  received  in 
a  closure  member  which  has  a  top  portion  and  a  depending 
skirt  portion  with  threads  to  engage  the  neck  portion  of  the 
container.  In  one  embodiment  the  closure  has  a  top  portion 
with  a  central  opening  (24)  and  has  a  plurality  of  inwardly 
extending  lugs  or  fingers  (25)  extending  into  the  opening. 
The  sleeve  member  with  an  upstanding  collar  (36)  is  received 
in  the  central  opening  and  has  a  flange  portion  (27)  abutting 
the  underside  of the  lugs  or  fingers.  The  flange  portion  has  a 
plurality  of  lug  engaging  means  received  between  and 
adapted  to  engage  the  lugs  or  fingers  to  interlock  the  closure 
member  and  the  sleeve  member.  The  resulting  closure 
assembly  provides  a  substantially  leakproof  closure  system 
which  resists  backoff  in  the  event  that  forces  are  applied  to 
the  closure  system  inadvertently  that  would  tend  to  loosen 
the  closure  from  the  container  neck. 





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  c l o s u r e  

a s s e m b l y   a t t a c h i n g   a  f l u i d   d i s p e n s i n g   d e v i c e   to   a  c o n -  

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

f o r   a t t a c h i n g   pump  s p r a y e r s   to   c o n t a i n e r s   so  t h a t   t h e  

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

b a c k - o f f   of  t h e   c l o s u r e   a s s e m b l y   and  r e s u l t   in  l e a k a g e  

of  t h e   p r o d u c t   in  t h e   c o n t a i n e r .  

Hand  a c t u a t e d   f l u i d   d i s p e n s e r s   a r e   g e n e r a l l y  

a t t a c h e d   to   h a n d - h e l d   c o n t a i n e r s   by  means   of  c l o s u r e  

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

and  p r o v i d e   an  o p e n i n g   in   t h e   c e n t r a l   p o r t i o n   of  t h e  

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

s u c h   as  a  r e c i p r o c a t i n g   f i n g e r   pump  or  a  t r i g g e r  

a c t u a t e d   pump.  The  r e c i p r o c a t i n g   f i n g e r   pump  s p r a y e r  

w h i c h   i s   shown  in  U.  S.  p a t e n t   3 , 1 7 9 , 3 0 6   h a s   a  f l a n g e  

member   on  t h e   pump  body  t h a t   i s   p r o v i d e d   w i t h  t e e t h  

w h i c h   e n g a g e   t e e t h   on  t h e   u p p e r   p e r i p h e r y   of  t h e   neck   o f  

t h e   c o n t a i n e r .   A  s c r e w   cap   a t t a c h e s   t h e   pump  to  t he   c o n -  

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

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

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



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

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

and  t h e   n e c k   c l o s u r e .  

T r i g g e r   pump  s p r a y e r s   of  t h e   t y p e   shown  in  U.  S .  

p a t e n t   4 , 1 6 1 , 2 8 8   h a v e   b e e n   c o m m e r c i a l l y   s u c c e s s f u l   s i n c e  

t h e y   can   be  u t i l i z e d   to   d i s p e n s e   a  w ide   v a r i e t y   o f  

p r o d u c t s .   F u r t h e r ,   t h e   p r o d u c t s   to   be  d i s p e n s e d   a r e  

e i t h e r   in  t h e   f o rm  of   a  s p r a y   or  a  s t r e a m ,   d e p e n d i n g  

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

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

r o t a t i o n  a f t e r   t h e   c a p   h a s   b e e n   t o r q u e d   down  on  t h e  

p r o d u c t  r o n t a i n e r .   S u c h   r o t a t i o n   can   s o m e t i m e s   c a u s e  

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

c l o s u r e  w h i c h   can   r e s u l t   in   l e a k a g e   of  t h e   c o n t e n t s   o f  

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

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

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

t r i g g e r  p u m p   shown  in  U.  S.  p a t e n t   4 , 1 6 1 , 2 8 8   i s   d i s -  

c l o s e d  i n   U . S .   p a t e n t   4 , 3 4 5 , 6 1 1   w h i c h   s h o w s   a  c h i l d -  

r e s i s t a n t   c l o s u r e   f o r   a  t r i g g e r   pump  w h i c h   u t i l i z e s   a  

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

o u t w a r d l y   p r o j e c t i n g   t e e t h   w h i c h   a r e   a d a p t e d   to   b e  

e n g a g e d   by  d e t e n t s . ,   or  p r o j e c t i o n s ,   v e r t i c a l l y   o r i e n t e d  

.on  t h e   b o t t o m   i n s i d e   s u r f a c e   of  t h e   s k i r t   p o r t i o n   of  t h e  

c o n t a i n e r   c l o s u r e   m e m b e r .   T h u s ,   when  t h e   cap   i s   s c r e w e d  

down  t i g h t l y   on  t h e   b o t t l e ,   t he   cap   c a n n o t   be  r e m o v e d  



w i t h o u t   d e s t r o y i n g   i t .   A n o t h e r   c h i l d - r e s i s t a n t   c l o s u r e  

a s s e m b l y   f o r   t h e   f o r e g o i n g   pump  is   d i s c l o s e d   in  U.  S .  

p a t e n t   4 , 3 6 6 , 9 2 1   w h i c h   p r o v i d e s   a  c l o s u r e   cap  h a v i n g   a n  

e x t e r i o r ,   v e r t i c a l l y   r e c i p r o c a l   c o l l a r   member   w h i c h   h a s  

t e e t h   on  i t s   i n t e r i o r   p e r i p h e r y  t h a t   e n g a g e s   t e e t h   p r o -  

v i d e d   on  t h e   n e c k   of  t h e   c o n t a i n e r .   T h u s ,   t h i s   c h i l d -  

r e s i s t a n t   c l o s u r e   can  be  a t t a c h e d   so  t h a t   t he   c o n t a i n e r  

can   be  r e f i l l e d   by  an  a d u l t ,   y e t   t h e   c o m p l e x i t y   o f  

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

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

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

f o r   t r i g g e r   pump  d i s p e n s e r s   i s   shown  in  U.  S.  p a t e n t  

4 , 1 4 4 , 9 8 3 .   T h i s   pump  a s s e m b l y   u t i l i z e s   a  c l o s u r e   c a p  

p r o v i d e d   w i t h   a  p l u r a l i t y   of  t e e t h   t h a t   p r o j e c t   d o w n -  

w a r d l y   f rom  t h e   b o t t o m   of  t h e   s k i r t   of  t h e   cap  and  a r e  

a d a p t e d   to  e n g a g e   and  i n t e r l o c k   w i t h   d e t e n t s ,   or  m a t c h -  

ing   t e e t h ,   c a r r i e d   by  a  f l e x i b l e   t a b   i n t e g r a l l y   m o l d e d  

on  t h e   neck   of   t h e   b o t t l e .  

O t h e r   c h i l d - r e s i s t a n t   c l o s u r e   cap   d e v i c e s   w h i c h  

-have  a  s o l i d   t o p   w h i c h   r e s i s 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  

o n c e   in  p l a c e   a r e   shown  in  U.  S.  p a t e n t s   3 , 8 9 1 , 1 1 0   w h i c h  

u t i l i z e s   a  f l e x i b l e ,   o u t w a r d l y   e x t e n d i n g   f l a n g e   on  t h e  

l o w e r   end  of  t h e   cap   t h a t   e n g a g e s   t e e t h   on  the   u p w a r d l y  

f a c i n g   s h o u l d e r   of  t h e   c o n t a i n e r ;   3 , 9 0 0 , 1 2 3   w h i c h   s h o w s  

a  cap  w i t h   a  f l e x i b l e   f l a n g e   e x t e n d i n g   o u t   f rom  t h e  

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



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

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

t h e   c o n t a i n e r ;   and  3 , 5 7 2 , 5 3 2   w h i c h   d i s c l o s e s   in  o n e  

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

a  cap   member  a  p l u r a l i t y   of   t e e t h   a d j a c e n t   i t s   t o p  

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

u p p e r   p e r i p h e r y   of   t h e   n e c k   of  t he   c o n t a i n e r   t o  

i n t e r l o c k   t h e   cap   and  c o n t a i n e r   n e c k .  

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

p r o v i d e  d e s i r a b l e   c h i l d - r e s i s t a n t   f e a t u r e s ,   many  of  t h e m  

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

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

s i m p l i f i e d ,   i n e x p e n s i v e   c l o s u r e   s y s t e m   w h e r e b y   the   d i s -  

p e n s i n g   d e v i c e ,   i . e . ,   a  t r i g g e r   s p r a y e r   c a n   be  s e c u r e l y  

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

p r e v e n t i n g   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  t h e   cap  w i t h  

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

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

d u r i n g   p a c k a g i n g   a n d / o r   d u r i n g   s h i p m e n t   a  t r i g g e r   pump 

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

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

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

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

w h i l e   t h e   d i s p e n s e r   a s s e m b l y   is  e i t h e r   in   s t o r a g e   or  i n  

t r a n s i t   in  i t s   p a c k i n g   c a s e .  



T h u s ,   i t   can  be  s e e n   t h a t   t h e r e   is  a  r e a l   n e e d  

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

s y s t e m   w h i c h   can   p r e v e n 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  

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

t h r e a d s   of  a  t r i g g e r   pump  c l o s u r e   s y s t e m   t h e r e b y   p r e -  

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

e v e n t   t h e   d i s p e n s e r   d e v i c e   i s   i n v e r t e d   or  p l a c e d   on  i t s  

s i d e .  

The  p r e s e n t   i n v e n t i o n   r e s i d e s   b r o a d l y   in  a  

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

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

on.   The  c l o s u r e   a s s e m b l y   i n c l u d e s   an  a n n u l a r   c l o s u r e  

member   h a v i n g   a  top   p o r t i o n   and  a  d e p e n d i n g   s k i r t   p o r -  

t i o n   w i t h   t h r e a d s   on  i t s   i n t e r i o r   w a l l   f o r   e n g a g i n g   t h e  

t h r e a d s   on  t h e   neck   p o r t i o n   of  t h e   c o n t a i n e r .   T h e  

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

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

e n g a g i n g   m e a n s   a r e   l o c a t e d   on  t h e   a n n u l a r   b a n d .   A 

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

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

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

means   a d a p t e d   to   e n g a g e   t h e   f i r s t   e n g a g i n g   means   on  i t s  

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

s l e e v e   m e m b e r .   C o u p l i n g   means   a r e   p r o v i d e d   on  t h e  

s l e e v e   member  fo r   c o u p l i n g   i t   to  t he   f l u i d   d i s p e n s i n g  

d e v i c e .  



The  p r e s e n t   i n v e n t i o n   is  a l s o   d e s c r i b e d   in  a  

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

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

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

i n g   s k i r t   p o r t i o n   w i t h   t h r e a d s   on  i t s   i n t e r i o r   w a l l   f o r  

e n g a g i n g   t h e   t h r e a d s   on  t h e   neck   p o r t i o n   of  t h e   c o n -  

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

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

t h e   o p e n i n g .   A  s l e e v e   member   is   r e c e i v e d   in  t h e   c e n t r a l  

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

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

h a s  a  p l u r a l i t y   of   l u g - e n g a g i n g   means   r e c e i v e d   b e t w e e n  

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

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

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

f l u i d   d i s p e n s i n g   d e v i c e .  

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

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

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

g e r   pump  f o r   d i s p e n s i n g   f l u i d   upon  a c t u a t i o n   of  i t s  

t r i g g e r .   A  s l e e v e   member   i s   a t t a c h e d   to   t h e   l o w e r   e n d  

of  t h e   t r i g g e r   pump.   The  s l e e v e   member   h a s   an  u p s t a n d -  

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

e x t e n d i n g   f l a n g e   a t   t h e   l o w e r   end  t h e r e o f .   The  f l a n g e  

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



The  c o l l a r   member  a l s o   p r o v i d e s   an  i n w a r d l y   e x t e n d i n g  

t r a n s v e r s e   webb  member   w h i c h   i s   i n t e g r a l l y   f o r m e d  

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

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

c o n d u i t   e x t e n d i n g   f r o m   t h e   t r i g g e r   pump  i n t o   t he   c o n -  

t a i n e r .   A  c l o s u r e   cap   member   has   a  d e p e n d i n g   s k i r t  

p o r t i o n   and  a  top   p o r t i o n   w i t h   a  c e n t r a l   o p e n i n g   t h e r e i n  

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

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

a b o v e   t h e   f l a n g e   p o r t i o n .   The  c l o s u r e   member   has   s e c o n d  

e n g a g i n g   means   l o c a t e d   on  t h e   a n n u l a r   b a n d   s e c t i b n  

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

i n t e r l o c k   t h e   c l o s u r e   member   and  t h e   s l e e v e   member .   T h e  

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

of  t h e   s k i r t   p o r t i o n   a d a p t e d   to  e n g a g e   t h r e a d s   p r o v i d e d  

on  t h e   n e c k   of  t h e   c o n t a i n e r   w h e r e b y   upon   t h r e a d i n g   t h e  

c l o s u r e   member  o n t o   t h e   neck   of  t h e   c o n t a i n e r ,   t h e   f i r s t  

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

m e a n s   when  t h e   c l o s u r e   i s   t o r q u e d   to   t h e   f u l l   d e s i r e d  

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

t r i g g e r   pump  and  a t t a c h e d  s l e e v e   member   w i t h   the   c l o s u r e  

cap   t o   p r e v e n t   b a c k o f f   of  t h e   t r i g g e r   pump  d i s p e n s e r  

a f t e r   i t   has   been   a t t a c h e d   to  t h e   c o n t a i n e r   n e c k .  

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

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

to   r e s i s t   b a c k o f f   when  a t t a c h e d   to  a  c o n t a i n e r .   T h e  



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

f l u i d   upon   a c t u a t i o n   of  i t s   t r i g g e r .   The  a s s e m b l y   a l s o  

i n c l u d e s   a  s l e e v e   member   w h i c h   is   a t t a c h e d   to   t h e   l o w e r  

end  of  t h e   t r i g g e r   pump,  t h e   s l e e v e   member  h a v i n g   a n  

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

w a r d l y   e x t e n d i n g   f l a n g e   p o r t i o n   a t   i t s   l o w e r   end .   T h e  

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

p l u r a l i t y   of  d e t e n t s   e a c h   of   w h i c h   h a s   one  v e r t i c a l l y  

e x t e n d i n g   e n g a g i n g   s u r f a c e .   The  c o l l a r   member   a l s o   p r o -  

v i d e s  a n   i n w a r d l y   e x t e n d i n g   t r a n s v e r s e   web  member   w h i c h  

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

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

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

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

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

i s  r o t a t a b l y   m o u n t e d   on  t h e  s l e e v e   member   a b o v e   t h e  

f l a n g e   p o r t i o n .   The  c l o s u r e   member  has   a  p l u r a l i t y   o f  

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

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

- v e r t i c a l l y   e x t e n d i n g   s u r f a c e   on  e a c h   of  t h e   d e t e n t s   o n  

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

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

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

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

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

o v e r   t h e   d e t e n t s   and  i n t e r l o c k   w i t h   t he   d e t e n t s   when  t h e  



c l o s u r e   is   t o r q u e d   to  t h e   f u l l   d e s i r e d   t o r q u e   and  w i l l  

t h e r e b y   r e s i s t   i n d e p e n d e n t   r o t a t i o n   of  t h e   t r i g g e r   pump 

and  a t t a c h e d   s l e e v e   member   w i t h   t h e   c l o s u r e   cap  t o  

t h e r e b y   p r e v e n t   b a c k o f f  o f   t h e   t r i g g e r   pump  d i s p e n s e r  

a f t e r   i t   ha s   b e e n   a t t a c h e d   to  t h e   c o n t a i n e r   n e c k .  

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

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

s u c h   as  t r i g g e r   pumps  or  v e r t i c a l l y   r e c i p r o c a t i n g   f i n g e r  

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

p r o d u c t s   t h e r e f r o m .   H o w e v e r ,   t h e   c l o s u r e   a s s e m b l y   may  

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

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

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

c o n t a i n e r .  

The   p r e s e n t   i n v e n t i o n   w i l l   be  more   r e a d i l y  

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

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

e m b o d i m e n t s   of  t h e   i n v e n t i o n .  

FIGURE  1  i s   an  e l e v a t i o n a l   v i ew  of  t he   c l o s u r e  

a s s e m b l y   of  t he   p r e s e n t   i n v e n t i o n ,  

p o r t i o n s   b e i n g   shown  in  b r o k e n   s e c t i o n ,  

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

t r i g g e r   pump  to  a  c o n t a i n e r ;  

FIGURE  2  i s   a  c r o s s - s e c t i o n a l   v i e w   of  F i g u r e   1 

t a k e n   a l o n g   the   l i n e   2 - 2 ;  



FIGURE  3  i s   a  t o p   v iew  of  t h e   s l e e v e   p o r t i o n   o f  

t h e   c l o s u r e   a s s e m b l y   of  t h e   p r e s e n t  

i n v e n t i o n ;  

FIGURE  4  i s   a  c r o s s - s e c t i o n a l   v i ew   of  F i g u r e   3 

t a k e n   a l o n g   t h e   l i n e   4 - 4 ;  

FIGURE 5   i s   an  e n l a r g e d ,   b r o k e n ,   and  s e c t i o n a l  

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

s l e e v e   member   s e e n   in   F i g u r e   4 ;  

FIGURE  6  i s   an  e n l a r g e d   b r o k e n ,   p e r s p e c t i v e   v i e w  

of   t h e   top   p o r t i o n   of   t h e   f l a n g e   on  t h e  

s l e e v e   member   s h o w i n g   one   of  t h e   d e t e n t s ;  

FIGURE  7  i s   a  t o p   v i e w   of  t h e   c l o s u r e   member  o f  

t h e   c l o s u r e   a s s e m b l y   of  t h e   p r e s e n t  

i n v e n t i o n ;  

FIGURE  8  i s   a  c r o s s - s e c t i o n a l   v i e w   of  F i g u r e   7 

t a k e n   a l o n g   t h e   l i n e   8 - 8 ;  

FIGURE  9  i s   a  p e r s p e c t i v e   v i ew  of  a  c o n t a i n e r  

h a v i n g   a  s p i r a l   t h r e a d   and  a  n e c k  

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

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

of  t h e   p r e s e n t   i n v e n t i o n ;  

FIGURE  10  i s   an  e n l a r g e d ,   b r o k e n ,   s e c t i o n a l   v i e w  

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

member   and  t h e   s l e e v e   member   of  t h e  

p r e s e n t   i n v e n t i o n ;  



FIGURE  11  is   an  e n l a r g e d ,   b r o k e n ,   s e c t i o n a l   v i e w  

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

member   and  s l e e v e   member  of  t h e   p r e s e n t  

i n v e n t i o n ;  

FIGURE  12  is   an  e n l a r g e d ,   b r o k e n ,   s e c t i o n a l   v i e w  

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

member  and  s l e e v e   member  of  t h e   p r e s e n t  

i n v e n t i o n ;  

FIGURE  13  i s   an  e n l a r g e d ,   b r o k e n ,   s e c t i o n a l   v i e w  

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

member   and  s l e e v e   member  of  t h e   p r e s e n t  

i n v e n t i o n ;  

FIGURE  14  i s   an  e n l a r g e d ,   b r o k e n ,   p e r s p e c t i v e   v i e w  

of  t h e   t o p   p o r t i o n   of  t h e   f l a n g e   on  t h e  

s l e e v e   member   of  FIGURE  1 0 ;  

FIGURE  15  i s   an  e n l a r g e d ,   p e r s p e c t i v e ,   b r o k e n ,  

v i ew   of  t h e   c l o s u r e   member  of  FIGURE  1 0 ;  

FIGURE  16  i s   an  e n l a r g e d ,   b r o k e n ,   p e r s p e c t i v e  

v iew  of  t h e   c l o s u r e   member  of  FIGURE  1 1 ;  

FIGURE  17  i s   an  e n l a r g e d ,   b r o k e n ,   p e r s p e c t i v e  

v iew  of  t h e   c l o s u r e   member  of  FIGURE 

12;  a n d  

FIGURE  18  i s   an  e n l a r g e d   b r o k e n ,   p e r s p e c t i v e  

v iew  of  t h e   c l o s u r e   member   of  FIGURE  1 3 .  



R e f e r r i n g   now  to  F i g u r e   1,  t h e   c l o s u r e   a s s e m b l y  

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

n u m e r a l   15,  i s   a t t a c h e d   to  a  c o n t a i n e r   16.  As  s e e n   m o r e  

c l e a r l y   in  F i g u r e   9,  t h e   c o n t a i n e r   16  i s   p r o v i d e d   w i t h   a  

n e c k   p o r t i o n   17  w h i c h   has   an  i n t e g r a l l y   f o r m e d   s p i r a l  

t h r e a d   18  on  i t s   e x t e r i o r   s u r f a c e .   The  c l o s u r e   a s s e m b l y  

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

g e n e r a l l y   by  t h e   n u m e r a l   19.   As  s e e n   in   F i g u r e s   1,  7 ,  

and  8,  t h e   c l o s u r e ,   or  cap  member   19,  i s   p r o v i d e d   w i t h  

an  a n n u l a r   d e p e n d i n g   s i d e   w a l l ,   or  s k i r t ,   20.   T h e  

e x t e r i o r   s u r f a c e   of  t h e   s k i r t   20  i s   p r o v i d e d   w i t h   a  

p l u r a l i t y   of  s p a c e d   a p a r t   s p l i n e s ,   or   r i b s   21.  T h e s e  

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

to   t h e   c o n t a i n e r ,   e i t h e r   by  m e c h a n i c a l   c a p p i n g   e q u i p m e n t  

or  by  m a n u a l   c l o s u r e   by  t h e   u s e r   of  t h e   c o m p l e t e d   p a c k -  

a g e .   The  i n t e r i o r   of  t h e   s i d e   w a l l   20  of  t h e   c l o s u r e   i s  

p r o v i d e d   w i t h   a  s p i r a l   t h r e a d   22  f o r   e n g a g e m e n t   w i t h   t h e  

t h r e a d   18  on  t h e   c o n t a i n e r   n e c k .   The  t o p   w a l l   23  of  t h e  

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

a n d   e x t e n d i n g   i n w a r d l y   f rom  t h e   s i d e   w a l l   of  t h e  

c l o s u r e ,   as  can   be  s e e n   in   F i g u r e   7 .  - T h e   t op   w a l l   23  o f  

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

24.  I n t e g r a l l y   f o r m e d   w i t h   t h e   t op   w a l l   of  t he   c l o s u r e  

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

25,  wh ich   p r o j e c t   i n t o   t he   c e n t r a l   o p e n i n g   24  of  t h e  

c l o s u r e .  



R e f e r r i n g   now  to  F i g u r e s   1,  3,  and  4,  a  s l e e v e  

m e m b e r ,   d e s i g n a t e d   g e n e r a l l y   by  t h e   n u m e r a l   26,  i s  

l o o s e l y   r e c e i v e d   in  t h e   o p e n i n g   24  in  t h e   top   w a l l   o f  

t h e   c l o s u r e   19.   The  s l e e v e   member  i s   p r o v i d e d   a t   i t s  

l o w e r   end  w i t h   a  r a d i a l l y   e x t e n d i n g   a n n u l a r   f l a n g e   2 7 .  

The  top   w a l l   28  of  t h e   a n n u l a r   f l a n g e   is   p r o v i d e d   w i t h   a  

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

29 .   As  s e e n   more   c l e a r l y   in  F i g u r e   6 , ' e a c h   d e t e n t   has   a  

v e r t i c a l l y   e x t e n d i n g   f r o n t   w a l l   30  and  a  ramp  or  t o p  

. w a l l   31  w h i c h   s l o p e s   u p w a r d l y   f r o m   t h e   t o p   of  t h e  

f l a n g e .   Each  d e t e n t   i s   d i m e n s i o n e d   so  t h a t   i t   i s  

r e c e i v e d   b e t w e e n   two  a d j a c e n t   l u g s   2 5 - 2 5   on  t h e   c l o s u r e  

m e m b e r ,   a s  c a n   be  s e e n   in  F i g u r e   2 .  

T h e   s l e e v e   member   is   a l s o   p r o v i d e d   w i t h   a  s h o r t ,  

d o w n w a r d l y   e x t e n d i n g   s k i r t   r i n g   32  a t   i t s   p e r i p h e r y .   As 

s e e n  m o r e   c l e a r l y   in  F i g u r e s   4  and  5,  t h e   s k i r t   r i n g   3 2  

i s  p r o v i d e d   on  i t s   i n n e r   w a l l   w i t h   a  p l u r a l i t y   of  d o w n -  

w a r d l y   e x t e n d i n g   t e e t h   33 .   The  l o w e r   s u r f a c e   of  t h e  

f l a n g e  2 7   may  be  p r o v i d e d   w i t h   a  g r o o v e d   s u r f a c e   34  a s  

s e e n   i n   F i g u r e s   4  and  5.  T h i s   g r o o v e d   s u r f a c e   can   b e  

u t i l i z e d   as  a  s e a l i n g   means   to   s e a l   t h e   s l e e v e   a g a i n s t  

t h e  r i m ,   or  l i p ,   of  t h e   t op   of  t h e   c o n t a i n e r   to  p r o v i d e  

a  l i q u i d - t i g h t   s e a l .   H o w e v e r ,   i t   is  p r e f e r r e d   t h a t   a  

g a s k e t   35 ,   as  s e e n   in  F i g u r e   1,  is   u s e d   to   i n s u r e   a  s e a l  

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

A d d i t i o n a l l y ,   o t h e r   f o r m s   of  l i n e r l e s s   s e a l   r i n g s   may  b e  



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

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

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

As  s e e n   in   F i g u r e s   1  and  4,  t h e   s l e e v e   member   2 6  

i s   p r o v i d e d   w i t h   an  u p s t a n d i n g   a n n u l a r   c o l l a r   36  i n t e -  

g r a l l y   f o r m e d   w i t h   t h e   f l a n g e   27.  C o l l a r   36  i s   l o o s e l y  

r e c e i v e d   in  t h e   o p e n i n g   24  of  t h e   c l o s u r e   and  has   i t s  

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

d e s i g n a t e d   g e n e r a l l y   37,  as  s e e n   in   F i g u r e   1.  T h e  

a n n u l a r   c o l l a r   may  be  a t t a c h e d   to   t h e   l o w e r   end  of  t h e  

t r i g g e r   pump  by  any  s u i t a b l e   m e a n s ,   i . e . ,   s o n i c   w e l d i n g ,  

s p i n   w e l d i n g ,   c e m e n t i n g ,   or  o t h e r   b o n d i n g   t e c h n i q u e s .  

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

of  t h e   p r e s e n t   i n v e n t i o n   may  be  any  of  t h e   t y p e s   k n o w n  

in  t h e   p r i o r   a r t .   In  p a r t i c u l a r ,   i t   i s   w e l l   a d a p t e d   f o r  

c o n n e c t i o n   to  t h e   t r i g g e r   pump  shown  in  U.  S.  p a t e n t  

4 , 1 6 1 , 2 8 8 ,   t h e   d i s c l o s u r e   of  w h i c h   i s   i n c o r p o r a t e d  

h e r e i n   by  r e f e r e n c e .   The  c o l l a r   36  i s   p r o v i d e d   w i t h   a  

t r a n s v e r s e ,   i n t e r n a l   a n n u l a r   web  38  w h i c h   has   an  i n t e -  

- g r a l ,   u p w a r d l y   e x t e n d i n g   g u i d e   member   39  f o r m e d  

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

t h e   h o l l o w   p i s t o n   e x t e n s i o n   40  w h i c h   r e c e i v e s   t h e   u p p e r  

end  of  t h e   d i p   t u b e   41  t h a t   c o n v e y s   f l u i d   f rom  t h e  

c o n t a i n e r   to  t h e   p i s t o n   c y l i n d e r   ( n o t   s h o w n )   w i t h i n   t h e  

t r i g g e r   pump  37.   A  d o w n w a r d l y   e x t e n d i n g   a n n u l a r   c o l l a r  



42  d e p e n d s   f rom  t h e   l o w e r   p a r t   of  web  39  and  s e r v e s   t o  

r e c e i v e   and  r e t a i n   t h e   g a s k e t   35  f o r   p r o p e r   p o s i t i o n i n g  

on  t h e   c o n t a i n e r   n e c k   as  s e e n   in  F i g u r e   l .  

R e f e r r i n g   now  to  F i g u r e   9,  t h e   c o n t a i n e r   n e c k   1 7  

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

t e e t h   43.   The  t e e t h   p r o j e c t   u p w a r d l y   f r o m   a  r e c e s s e d  

s h o u l d e r   44  f o r m e d   a d j a c e n t  t h e   l i p   45  of  t h e   c o n -  

t a i n e r .   An  a l t e r n a t e   a r r a n g e m e n t   f o r   t h e   t e e t h   on  t h e  

c o n t a i n e r   i s   to   p r o v i d e   t h e   t e e t h   on  t h e   p e r i p h e r y   o n  

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

t a p e r i n g   "V"  s h a p e d   g r o o v e s   in  t he   p h e r i p h e r y   of  t h e  

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

w i l l  r e c e i v e   t h e   t e e t h   33  of  t h e   s l e e v e   m e m b e r .   T h i s  

t y p e   of  c o n s t r u c t i o n   f o r   t he   t e e t h   of  t h e   neck   of  t h e  

c o n t a i n e r   i s   d i s c l o s e d   in  U.  S.  p a t e n t   3 , 5 7 2 , 5 3 2   i n  

F i g u r e s   7,  8,  and  9,  t h e   d i s c l o s u r e   of  w h i c h   i s  

i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

The  c l o s u r e   a s s e m b l y   of  t he   p r e s e n t   i n v e n t i o n   a s  

d e s c r i b e d   h e r e i n   i s   a s s e m b l e d   to  t h e   t r i g g e r   pump  37  b y  

p l a c i n g   t h e   c l o s u r e   cap   19  o v e r   t h e   s l e e v e   member  26  a n d  

t h e n   a t t a c h i n g   t h e   c o l l a r   36  by  s p i n   w e l d i n g   or  o t h e r  

s u i t a b l e   means   to   t h e   l o w e r   end  of  t h e   t r i g g e r   p u m p .  

D i p   t u b e   41  is   t h e n   i n s e r t e d   in  t he   p i s t o n   e x t e n s i o n   4 0  

and  t h e   g a s k e t   35  i s   p l a c e d   a r o u n d   t h e   c o l l a r   42  and  t h e  

pump  is   t h e n   s h i p p e d   to   t h e   p a c k a g e r   f o r   p l a c i n g   on  t h e  

d e s i r e d   c o n t a i n e r   w h i c h   may  be  one  of  t h e   t y p e   a s  



e x e m p l i f i e d   in  t h e   c o n t a i n e r   16  in  F i g u r e   1.  A f t e r   t h e  

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

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

and  t h e   c l o s u r e   member   19  i s   r o t a t e d   c l o c k w i s e   w i t h  

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

g a s k e t   35  i n t o   t i g h t   e n g a g e m e n t   w i t h   t h e   l i p   45  of  t h e  

b o t t l e .   As  t h i s   t i g h t e n i n g   o c c u r s ,   t h e   t e e t h   33  on  t h e  

u n d e r s i d e   of  t h e   f l a n g e   27  mesh  and  m a t e   w i t h   t h e   t e e t h  

43  p r o v i d e d   on  t h e   n e c k   of   t h e   c o n t a i n e r .   D u r i n g   t h e  

f i n a l   c l o c k w i s e   r o t a t i o n   of   t h e   c l o s u r e   19 ,   t h e   f i n g e r s  

25  g u i d e   up  t h e   i n c l i n e   ramp  s u r f a c e   31  of   t h e   d e t e n t s  

29  and  s n a p   o v e r   and  e n g a g e   t h e   v e r t i c a l   f a c e   30  on  t h e  

d e t e n t   i m m e d i a t e l y   to   t h e   r e a r   of  t h e   e n g a g i n g   lug   mem- 

b e r .   The  e n g a g e m e n t   b e t w e e n   t he   t e e t h   33  on  t h e   c o l l a r  

member   and  t h e   t e e t h   43  on  t h e   neck   of  t h e   c o n t a i n e r  

p r e v e n t s   t h e   c o l l a r   member   f rom  r o t a t i n g   i n   e i t h e r  

d i r e c t i o n   on  t h e   n e c k   of   t h e   c o n t a i n e r .   The  e n g a g e m e n t  

of  t h e   v e r t i c a l   f a c e   30  of   t h e   d e t e n t   m e m b e r s   w i t h   t h e  

v e r t i c a l   f a c e   on  t h e   l u g   or  f i n g e r   m e m b e r s   p r e v e n t s  

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  t h e   pump  w i t h   r e s p e c t   t o  

t h e   c l o s u r e   member  and  t h e   neck   of  t h e   c o n t a i n e r .   T h u s ,  

w i t h   t h e   i n t e r l o c k i n g   t h r e a d s   on  t h e   c o n t a i n e r   neck   a n d  

t h e   u n d e r s i d e   of  t h e   f l a n g e   on  t he   c o l l a r   member   and  t h e  

i n t e r l o c k i n g   c o n n e c t i o n s   b e t w e e n   t h e   l u g s   on  t h e   c l o s u r e  

member   and  t h e   d e t e n t s   on  t h e   top  s u r f a c e   of   the   c o l l a r  

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



by  t o r q u i n g   down  or  c l o c k w i s e   r o t a t i o n   of  t he   c l o s u r e  

cap   on  t h e   c o n t a i n e r   n e c k .   T h u s ,   e v e n   i f   t he   t r i g g e r  

pump  is   a c t e d   on  by  some  f o r c e   t e n d i n g   to  r o t a t e   i t   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   w h i c h   w o u l d   n o r m a l l y   c a u s e  

t h e   c o n t a i n e r   cap  to  l o o s e n   or  b a c k   o f f ,   by  v i r t u e   o f  

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

i n v e n t i o n ,   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  t he   t r i g g e r   p u m p  

and  t h u s   any  l o o s e n i n g   or  r e l a x i n g   of  t h e   s e a l   b e t w e e n  

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

; p r e w e n t e d .   T h u s ,   i t   can  be  s e e n   t h a t   t h e   c l o s u r e   s y s t e m  

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

g u a r a n t e e i n g   a g a i n s t   a n t i - b a c k o f f   or  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  a  t r i g g e r   pump  or  o t h e r   d i s p e n s i n g   d e v i c e  

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

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

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

on  t h e   u n d e r s i d e   of  t h e   s l e e v e   in  t h e   e v e n t   t h a t   n o  

g a s k e t   i s   u t i l i z e d .  

R e f e r r i n g   now  to   f i g u r e s   6,  10  and  15,  t h e r e   i s  

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

u t i l i z e s   a  c l o s u r e   or  cap  member  46  h a v i n g   a  d e p e n d i n g  

s i d e w a l l   or  s k i r t   47  and  an  i n t e g r a l ,   i n t u r n e d   top   p o r -  

t i o n   w i t h   an  a n n u l a r   band   s e c t i o n   48.   The  band  p o r t i o n  

s u r r o u n d s   and  d e f i n e s   an  o p e n i n g   24  p r o v i d e d   in  t h e   t o p  

w a l l   of   t he   c l o s u r e .   The  cap  member   of  t h i s   s e c o n d  



e m b o d i m e n t   d i f f e r s   f rom  t h a t   of  t h e   f i r s t   e m b o d i m e n t   i n  

t h a t   i t   d o e s   n o t   h a v e   t he   l u g s   or  f i n g e r s   e x t e n d i n g   i n -  

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

I n s t e a d ,   t h e   u n d e r s i d e   of  t h e   b a n d   s e c t i o n   48  of  t h e  

c l o s u r e   46  is   p r o v i d e d   w i t h   a  p l u r a l i t y   of  g e n e r a l l y  

r e c t a n g u l a r   r e c e s s e s   49.   The  r e c e s s e s   a r e   l o c a t e d  

a d j a c e n t   t h e   e d g e   of  t h e   u n d e r s i d e   of  t h e   band   s e c t i o n  

48  of  t h e   c l o s u r e   member   and  h a v e   an  o p e n i n g   50  t h a t  

o p e n s   i n t o   t h e   a n n u l a r   o p e n i n g   24  in  t h e   t op   p o r t i o n   o f  

t h e   c l o s u r e   46.   In  o p e r a t i o n ,   t h e   c l o s u r e   46  i s  

t h r e a d e d   o n t o   t h e   c o n t a i n e r   n e c k   and  t h e   r e c e s s e s   4 9  

r e c e i v e   t h e   d e t e n t s   29  to   l o c k   t h e   s l e e v e   26  and  c l o s u r e  

member   47  t o g e t h e r   so  t h a t   t h e   c l o s u r e   member  c a n n o t   b e  

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

a r e   e n g a g e d .  

R e f e r r i n g   now  to  F i g u r e s   11,   14  and  16,  t h e r e   i s  

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

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

d e s i g n a t e d   g e n e r a l l y   51  h a v i n g   a  d e p e n d i n g   s k i r t   p o r t i o n  

-52,  and  a  t o p   p o r t i o n   w i t h   an  a n n u l a r   band   s e c t i o n   5 3  

s u r r o u n d i n g   t h e   o p e n i n g   24.  In  t h i s   e m b o d i m e n t   t h e  

s l e e v e   54  i s   p r o v i d e d   w i t h   a  i n t e g r a l ,   o u t w a r d l y   e x t e n d -  

i n g   a n n u l a r   f l a n g e   55  w h i c h   i s   p r o v i d e d   w i t h   a  p l u r a l i t y  

of  g e n e r a l   r e c t a n g u l a r   r e c e s s e s   56  as  can   be  s e e n   i n  

F i g u r e s   11  and  14.   The  u n d e r s i d e   of  t h e   a n n u l a r   b a n d  

s e c t i o n   53  of  t h e   c l o s u r e   51  i s   p r o v i d e d   w i t h   a  



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

m e m b e r s   57  i n t e g r a l l y   f o r m e d   on  i t s   u n d e r s u r f a c e ,   a s  

s e e n   in  F i g u r e   16.  The  d e t e n t s   have   a  d o w n w a r d l y  

s l o p i n g   top   s u r f a c e   58  and  a  v e r t i c a l   r e c t a n g u l a r   f r o n t  

f a c e   59  wh ich   is   s i m i l a r   to   t he   c o n s t r u c t i o n   of  t h e  

d e t e n t s   shown  in  t h e   f i r s t   e m b o d i m e n t ,   i .   e . ,   t h a t  

d e p i c t e d   in  f i g u r e   6.  H o w e v e r ,   t he   d e t e n t s   on  t he   t h i r d  

e m b o d i m e n t   d e s c r i b e d   a b o v e   a r e   on  t h e   u n d e r s i d e   of  t h e  

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

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

e m b o d i m e n t   of  t h e   c l o s u r e   a s s e m b l y .   T h u s ,   as  t h e  

c l o s u r e   51  i s   r o t a t e d ,   t h e   s l o p i n g   s u r f a c e   58  of  t h e  

d e t e n t  5 7   d r o p s   i n t o   t he   r e c e s s   56  on  t h e   f l a n g e   55  a n d  

t h e i r   f o r w a r d   f a c e   59  a b u t s   t he   o p p o s i n g   w a l l   of  t h e  

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

s l e e v e   54  and  t h e   cap   member  51  w h i c h   p r e v e n t s   c o u n t e r -  

c l o c k w i s e   r o t a t i o n   to   s e p a r a t e   t he   c l o s u r e   member  f r o m  

t h e   s l e e v e   m e m b e r .  

A  f o u r t h   e m b o d i m e n t   of  t h e   i n v e n t i o n   is   d e p i c t e d  

i n   f i g u r e s   6,  12  and  17.   In  t h i s   e m b o d i m e n t   of  t he   i n -  

v e n t i o n ,   t he   s l e e v e   member   26  i s   t h e   game  s l e e v e   m e m b e r  

u t i l i z e d   in  t he   f i r s t   e m b o d i m e n t   of  t h e   i n v e n t i o n   a n d  

d e p i c t e d   in  F i g u r e s   4,  5  and  6.  The  s l e e v e   member  has   a  

a n n u l a r   f l a n g e   27  w i t h   an  u p p e r   s u r f a c e   28  w h i c h   is  p r o -  

v i d e d   w i t h   d e t e n t s   29  w h i c h   a r e   g e n e r a l l y   r e c t a n g u l a r   i n  

s h a p e   as  shown  in  F i g u r e   6.  T h i s   e m b o d i m e n t   i n c l u d e s   a  



c l o s u r e   cap   59  w i t h   a  d o w n w a r d l y   d e p e n d i n g   s k i r t   p o r t i o n  

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

s e c t i o n   61.   The  a n n u l a r   b a n d   s e c t i o n   is   p r o v i d e d   w i t h   a  

p l u r a l i t y   of   a n n u l a r   o p e n i n g s   62  w h i c h   e x t e n d   t h r o u g h  

t h e   t h i c k n e s s   of  t h e   band   s e c t i o n .   The  o p e n i n g s   a r e  

s i z e d   so  t h a t   t h e y   w i l l   r e c e i v e   t h e   d e t e n t s   29  p r o v i d e d  

on  t h e   s l e e v e   member   when  t h e   e n c l o s u r e   59  i s   r o t a t e d  

c l o c k w i s e   and  t h e   f r o n t   w a l l   30  of  t h e   d e t e n t   29  w i l l  

e n g a g e   t h e   a b u t t i n g   w a l l   of   t h e   o p e n i n g   62  to  i n t e r l o c k  

t h e   c l o s u r e   cap   59  to   t h e   s l e e v e   member  26  to  p r e v e n 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   of  t h e   c a p .  

R e f e r r i n g   now  to  F i g u r e s   6,  13  and  18,  a  f i f t h  

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

v e n t i o n   is   d e p i c t e d .   The  c l o s u r e   a s s e m b l y   i n c l u d e s   t h e  

cap   member   63  h a v i n g   a  s k i r t   p o r t i o n   64  f o r   t h r e a d e d  

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

c l o s u r e   cap  has   an  a n n u l a r   b a n d   s e c t i o n   65  s u r r o u n d i n g  

t h e   o p e n i n g   24  p r o v i d e d   in   t h e   t o p   s e c t i o n   of  t h e   c a p  

m e m b e r .   The  u n d e r s i d e   of  t h e   a n n u l a r   band  s e c t i o n   65  i s  

' p r o v i d e d   w i t h   a  p l u r a l i t y   of  g e n e r a l l y   r e c t a n g u l a r  

r e c e s s e s ,   66  as  s e e n   i n  f i g u r e   18.  As  t he   c l o s u r e   mem-  

b e r   63  is   t h r e a d e d   on  t h e   c o n t a i n e r   n e c k ,   t h e   u n d e r s i d e  

of  t he   a n n u l a r   band   65  b e g i n s   to  make  c o n t a c t   w i t h   t h e  

d e t e n t   m e m b e r s   29  and  moves   o v e r   t h e i r   u p w a r d l y   i n c l i n e d  

s u r f a c e   31  u n t i l   a  d e t e n t   member   i s   s n a p p e d   i n t o   a  

r e c e s s   and  t h e   f r o n t   v e r t i c a l   e d g e   of  t he   d e t e n t   m e m b e r  



a b u t s   t he   f r o n t   w a l l   of  t h e   r e c e s s   66  p r o v i d e d   in  t h e  

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

t h e   d e t e n t   w i t h   t h e   f r o n t   w a l l   of  t he   r e c e s s   66  p r e v e n t s  

any  c o u n t e r c l o c k w i s e   m o v e m e n t   of  t h e   cap  m e m b e r  

i n d e p e n d e n t l y   of  t he   s l e e v e   member  2 4 .  

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

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

can   p r e v e n t   o p e n i n g   of  t h e   c o n t a i n e r   by  a  c h i l d   once   t h e  

. c o n t e n t s   h a v e   been   s e a l e d   by  f a c t o r y   a p p l i c a t i o n   o f  

t o r q u e   to   t h e   c l o s u r e   cap   member  19.   By  i n c r e a s i n g   t h e  

h e i g h t   of  t h e   v e r t i c a l   f r o n t   w a l l   30  on  t h e   d e t e n t   mem-  

b e r s ,  t h e   f o r c e   r e q u i r e d   to   r o t a t e   t h e   c l o s u r e   member  i n  

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   and  t h u s   r e m o v e   the   c l o s u r e  

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

t h a t   a  c h i l d   d o e s   no t   h a v e   s u f f i c i e n t   s t r e n g t h   to  o v e r -  

'come  t h e   e n g a g i n g   f o r c e .   I f   i t   i s   d e s i r e d   f o r   t h e  

c o n t a i n e r   to   be  r e f i l l e d   by  an  a d u l t ,   s i m p l e   e x p e r i -  

m e n t a l   d e t e r m i n a t i o n s   can   be  made  to   d e f i n e   t h e   h e i g h t  

o f   t h e   v e r t i c a l   w a l l   30  on  t h e   d e t e n t   member   w h i c h   c a n  

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

t h e   hand   of  an  a d u l t ,   y e t   w h i c h   c a n n o t   be  a c h i e v e d   b y  

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

T h u s  t h e   c o n t a i n e r   c l o s u r e   member  of  the   p r e s e n t  

i n v e n t i o n   can   f u n c t i o n   n o t   o n l y   as  an  a n t i - b a c k o f f   a n d  

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

c o n t a i n e r   c l o s u r e   a s s e m b l y .  



W h i l e   in  t h e   e m b o d i m e n t   shown  in  F i g u r e   1,  a  

t r i g g e r   pump  has   b e e n   u t i l i z e d   as  t h e   f l u i d   d i s p e n s i n g  

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

of   t h e   p r e s e n t   i n v e n t i o n ,   i t   i s   to  be  u n d e r s t o o d   t h a t  

o t h e r   d i s p e n s i n g   d e v i c e s   can   be  a t t a c h e d   t h e r e t o .   I t   i s  

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

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

t h e   t o p   of  a  c o n t a i n e r   in   s u c h   a  m a n n e r   as  to   r e s i s t  

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

s y s t e m .   Such   a  c l o s u r e   s y s t e m   may  r e q u i r e   t h e   c o n -  

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

o n   t h e   g r o u n d   and  w h e r e   t h e   c o n d u i t   i s   a t t a c h e d   to  s o m e  

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

r e m o t e   l o c a t i o n .   The  a n t i - b a c k o f f   c l o s u r e   a s s e m b l y   o f  

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

n o t   l e a k   or  b a c k o f f   in  t h e   c o u r s e   of  i t s   n o r m a l   u s e .  

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

b e   made  f r o m   m e t a l   or  p l a s t i c   m a t e r i a l ,   h o w e v e r ,   p l a s t i c  

m a t e r i a l   i s   p r e f e r r e d .   The  c l o s u r e   c a p   and  s l e e v e   c o m -  

- p o n e n t s   can   be  made  by  m o l d i n g   s u i t a b l e   p l a s t i c   m a t e r i a l s  

s u c h   as  h i g h   d e n s i t y   p o l y e t h y l e n e ,   p o l y p r o p y l e n e ,   p o l y -  

s t y r e n e . ,   p o l y c a r b o n a t e ,   n y l o n ,   p o l y v i n y l   c h l o r i d e ,   SAN 

and  t h e   l i k e .   P r e f e r a b l y   t h e   c o m p o n e n t   of  t h e   c l o s u r e  

a s s e m b l y   c a r r y i n g   t h e   d e n t e n t s   w i l l   be  made  f rom  a  

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

b i l i t y   to  p e r m i t   t h e   d e t e n t s   to  be  d e f o r m e d   s l i g h t l y   a s  



t h e y   a r e   c o n t a c t e d   by  t h e   o t h e r   c o m p o n e n t   j u s t   p r i o r   t o  

l o c k i n g   e n g a g e m e n t   w i t h   t he   e n g a g i n g   means   c a r r i e d   b y  

t h e   o t h e r   c o m p o n e n t .  



1.  A  c l o s u r e   a s s e m b l y  ( 1 5 )   f o r   a t t a c h i n g   a  f l u i d  

d i s p e n s i n g   d e v i c e   to  a  c o n t a i n e r  ( 1 6 )   h a v i n g   a  neck  p o r t i o n ( 1 7 )  

w i t h   t h r e a d s  ( 1 8 )   c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s :  

a)  an  a n n u l a r   c l o s u r e   m e m b e r ( 1 9 )   h a v i n g   a  t o p  

p o r t i o n ( 2 3 )   and  a  d e p e n d i n g   s k i r t   p o r t i o n ( 2 0 )  

w i t h   t h r e a d s   on  i t s   i n t e r i o r   w a l l   f o r  

e n g a g i n g   t h e   t h r e a d s   on  t h e   n e c k  

p o r t i o n   of   t h e   c o n t a i n e r ,  

i )   t h e   c l o s u r e   t op   p o r t i o n   h a v i n g   a  

c e n t r a l   o p e n i n g ( 2 4 )   t h e r e i n   and  a n  

a n n u l a r   band   s e c t i o n   s u r r o u n d i n g  

t h e   o p e n i n g ,  

i i )   f i r s t   e n g a g i n g   m e a n s ( 2 5 )   l o c a t e d   on  t h e  

a n n u l a r   b a n d ;  

b)  a  s l e e v e   m e m b e r ( 2 6 )   r e c e i v e d   in  t h e  

c e n t r a l   o p e n i n g   and  h a v i n g   a  f l a n g e  

p o r t i o n ( 2 7 )   f o r   a b u t t i n g   the   u n d e r s i d e   o f  

t h e   a n n u l a r   b a n d ,  

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

e n g a g i n g   m e a n s ( 2 9 )   a d a p t e d   to  e n g a g e  

t h e   f i r s t   e n g a g i n g   means   on  i t s  

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

c l o s u r e   member  and  t h e   s l e e v e  

m e m b e r ;   a n d  



c)  c o u p l i n g   means   on  t he   s l e e v e   m e m b e r  

f o r   c o u p l i n g   i t   to  t he   f l u i d  

d i s p e n s i n g   d e v i c e .  

2.  The  c l o s u r e   a s s e m b l y   of  C l a i m   1  w h e r e i n   t h e  

f i r s t   e n g a g i n g   means   (25)   a re   a  p l u r a l i t y   of  r e c e s s e s   in  t h e  

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

m e a n s   (29)   a re   a  p l u r a l i t y   of  d e t e n t s   a d a p t e d   to  be  r e c e i v e d  

in  t h e   r e c e s s e s .  

3.  The  c l o s u r e   a s s e m b l y   of  C l a i m   2  w h e r e i n   t h e  

r e c e s s e s   h a v e   an  open   s i d e   w h i c h   f a c e s   t h e   s l e e v e   m e m b e r .  

4.  The  c l o s u r e   a s s e m b l y   of  C l a i m   3  ' w h e r e i n   t h e  

d e t e n t s   a r e   p r o v i d e d   w i t h   u p w a r d l y   s l o p i n g   s u r f a c e s ( 3 1 )   w h i c h  

a r e   o r i e n t e d   in  a  c l o c k w i s e   d i r e c t i o n   when  v i e w i n g   t h e  

f l a n g e   p o r t i o n   f rom  t h e   t o p .  

5.  The  c l o s u r e   a s s e m b l y   of  C l a i m   1  w h e r e i n   t h e  

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

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

r a l i t y   of  d e t e n t s   a d a p t e d   to   be  r e c e i v e d   in  t h e   o p e n i n g s .  

6.  The  c l o s u r e   a s s e m b l y  o f   C l a i m   1  w h e r e i n   t h e  

. f i r s t   e n g a g i n g   means   a r e   a  p l u r a l i t y   of  d e t e n t s   on  t h e  

u n d e r s i d e   of  t he   a n n u l a r   b a n d ,   and  t he   s e c o n d   e n g a g i n g  

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

d e t e n t s .  

7.  The  c l o s u r e   a s s e m b l y   of  C l a i m   6  w h e r e i n   t h e  

d e t e n t s   a r e   p r o v i d e d   w i t h   d o w n w a r d l y   s l o p i n g   t op   s u r -  

f a c e s ( 3 1 )   a d a p t e d   to  cam  the   d e t e n t s   i n t o   the   r e c e s s e s .  



8.  The  c l o s u r e   a s s e m b l y   of  C l a i m   1  w h e r e i n   t h e  

c o u p l i n g   m e a n s   i n c l u d e s   an  i n t e g r a l   c y l i n d r i c a l   c o l l a r ( 3 6 )  

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

member   t h r o u g h   t h e   o p e n i n g   in  t h e   c l o s u r e   t o p   p o r t i o n  

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

9.  The  c l o s u r e   a s s e m b l y   of  c l a i m   12  w h e r e i n  

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

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

p e r i p h e r y   and  t h e   u p p e r   p a r t   of  t he   neck   p o r t i o n   of  t h e  

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

i n g  r e c e s s e s   a d j a c e n t   t h e   l i p   t h a t   a r e   a d a p t e d   t o  

- r e c e i v e   t h e   d o w n w a r d l y   p r o j e c t i n g   t e e t h   on  t h e   f l a n g e  

p o r t i o n   of  t h e   s l e e v e   member   to   t h e r e b y   i n t e r l o c k   t h e  

s l e e v e   member   w i t h   t h e   n e c k   of  t h e   c o n t a i n e r .  

10.   The  c l o s u r e   a s s e m b l y   of  C l a i m   9  w h e r e i n  

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

d e p e n d i n g   p e r i p h e r a l   s k i r t ( 3 2 )   which  has  i n t e g r a l l y   f o r m e d  

on  i t s   i n n e r   s u r f a c e   t h e   d o w n w a r d l y   e x t e n d i n g   t e e t h ( 3 3 )   o f  

t h e   f l a n g e   p o r t i o n .  

.  11 .   The  c l o s u r e   a s s e m b l y   of  C l a i m s   2  or  6 ,  

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

r e c t a n g u l a r .  

12.   A  t r i g g e r   pump  a s s e m b l y   a d a p t e d   to   r e s i s t  

b a c k o f f   when  a t t a c h e d   to  a  c o n t a i n e r   c h a r a c t e r i z e d   in  t h a t  

i t   c o m p r i s e s :  

a)  a  t r i g g e r   p u m p ( 3 7 )   f o r   d i s p e n s i n g   f l u i d  

upon  a c t u a t i o n   of  i t s   t r i g g e r ;  



b)  a  s l e e v e   member   (26)   a t t a c h e d   to  t he   l o w e r  

end  of  t he   t r i g g e r   p u m p ,  

i)  t h e   s l e e v e   member   h a v i n g   an  u p s t a n d  

ing   c o l l a r   ( 36 )   wh ich   has  an  i n t e g r a l l y  

f o r m e d   o u t w a r d   e x t e n d i n g   f l a n g e  ( 2 7 )   a t  

t he   l o w e r   end  t h e r e o f ,   t h e   f l a n g e  

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

f i r s t   e n g a g i n g   m e a n s ,   t he   c o l l a r  

member  a l s o   p r o v i d i n g   an  i n w a r d l y  

e x t e n d i n g   t r a n s v e r s e   web  m e m b e r  

wh ich   i s   i n t e g r a l l y   f o r m e d   t h e r e -  

w i t h   and  w h i c h   s u p p o r t s   and  h a s  

i n t e g r a l l y   f o r m e d   t h e r e w i t h   a  

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

r e c e i p t   of  a  c o n d u i t   e x t e n d i n g  

f rom  t h e   t r i g g e r   pump  i n t o   t h e  

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

c)  a  c l o s u r e   cap   m e m b e r ( 1 9 )   h a v i n g   a  d e p e n d -  

i ng   s k i r t   p o r t i o n  ( 2 0 )   and  a  top  p o r t i o n  

w i t h   a  c e n t r a l   o p e n i n g ( 2 4 )   t h e r e i n   and  a n  

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

o p e n i n g ,   t h e   c l o s u r e   cap   b e i n g  

r o t a t a b l y   m o u n t e d   on  t h e   s l e e v e   m e m b e r  

a b o v e   the   f l a n g e   p o r t i o n ,  



i)  t h e   c l o s u r e   member   h a v i n g   s e c o n d  

e n g a g i n g   means   l o c a t e d   on  t h e  

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

e n g a g e   w i t h   t h e   f i r s t   e n g a g i n g  

means   to  i n t e r l o c k   t he   c l o s u r e   mem-  

b e r   and  t h e   s l e e v e   member ,   t h e  

c l o s u r e   b e i n g   p r o v i d e d   w i t h   t h r e a d s ( 2 2 )  

on  t h e   i n n e r   w a l l   of  t h e   s k i r t  

p o r t i o n   a d a p t e d   to   e n g a g e   t h r e a d s ( 1 8 )  

p r o v i d e d   on  t h e   n e c k   of  t h e   c o n -  

t a i n e r   w h e r e b y   upon  t h r e a d i n g   t h e  

c l o s u r e   member  o n t o   t h e   n e c k   o f  

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

means   w i l l   i n t e r l o c k   w i t h   t h e  

s e c o n d   e n g a g i n g   means   when  t h e  

c l o s u r e   i s   t o r q u e d   to   t h e   f u l l  

d e s i r e d   t o r q u e   and  w i l l   t h e r e b y  

r e s i s t   i n d e p e n d e n t   r o t a t i o n   of  t h e  

t r i g g e r   pump  and  a t t a c h e d   s l e e v e  

member   w i t h   t h e  c l o s u r e   cap   t o  

t h e r e b y   p r e v e n t   b a c k o f f   of  t h e  

t r i g g e r   pump  d i s p e n s e r   a f t e r   i t  

h a s   b e e n   a t t a c h e d   to  t h e   c o n t a i n e r  

n e c k .  



13.  The  t r i g g e r   pump  a s s e m b l y   of  C l a i m   1 2  

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

w i t h   a  p l u r a l i t y   of  d o w n w a r d l y   e x t e n d i n g   t e e t h   a d j a c e n t  

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

a s s e m b l y   is   a d a p t e d   to  be  a t t a c h e d   i s   p r o v i d e d   w i t h   a  

neck   p o r t i o n   h a v i n g   an  u p p e r   p a r t   t h a t   is  p r o v i d e d   w i t h  

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

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

t e e t h   on  t h e   f l a n g e   p o r t i o n   of  t h e   s l e e v e   member   t o  

t h e r e b y   i n t e r l o c k   t h e   s l e e v e   member  w i t h   t h e   neck   of  t h e  

c o n t a i n e r .  

14.  The  t r i g g e r   pump  a s s e m b l y   of  C l a i m   1 2  

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

of  d e t e n t s   and  t h e   s e c o n d   e n g a g i n g   means   c o m p r i s e s   a  

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

15.  The  t r i g g e r   pump  a s s e m b l y   of  C l a i m   1 2  

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

of  r e c e s s e s   and  t h e   s e c o n d   e n g a g i n g   means   c o m p r i s e s   a  

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