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©  Valve  assembly  for  a  pressurised  aerosol-dispensing  container. 
©  A  valve  assembly  which  allows  pressure  filling  of  an 
aerosol  container  and  dispensing  of  metered  volumes  of  mat- 
erial  therefrom  comprising: 

a  casing  member  adapted  to  form  at  least  the  top  portion 
of  an  aerosol  container, 

a  first  hollow  body  secured  inside  of  the  casing  member 
defining  a  metering  tank,  the  metering  tank  having  a  pressure 
filling  valve  comprising  an  aperture  in  the  metering  tank 
communicating  with  the  aerosol  container  which  aperture  is 
adjacent  the  casing  member  and  covered  by  a  sealing 
member  which  prevents  passage  of  material  from  the  aerosol 
container  to  the  metering  tank  but  allows  passage  of  material 
from  the  metering  tank  to  the  aerosol  container  when  there  is 
sufficient  pressure  difference  between  the  metering  tank  and 
aerosol  container, 

an  elongate  valve  member  sealingly  extending  through 
respective  apertures  in  the  casing  member  and  metering  tank 
capable  of  longitudinal  movement  between  a  closed  and  dis- 
pensing  position,  such  that  in  the  dispensing  position  there  is 
an  open  channel  through  the  elongate  valve  member  connect- 
ing  the  metering  tank  with  the  outside  environment  and  the 
metering  tank  is  sealed  to  prevent  passage  of  material  from 
the  aerosol  container  to  the  metering  tank,  and  in  the  closed 
position  the  elongate  valve  member  allows  passage  of  mater- 
ial  from  the  aerosol  container  to  the  metering  tank  and  pre- 
vents  passage  of  material  from  the  metering  tank  to  the  out- 
side  environment. 

and  a  second  hollow  body  retained  upon  and  forming  a 
shroud  around  the  metering  tank,  the  shroud  extending  sub- 
stantially  to  the  casing  member  and  covering  said  sealing 
member  ofthe  metering  tank  to  allow  only  limited  movement 
thereof,  the  shroud  and  metering  tank  defining  at  least  one 
passage  through  which  material  from  the  aerosol  container 
may  pass  into  the  metering  tank  when  the  elongate  valve 
member  is  in  the  closed  position. 
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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   v a l v e   a s s e m b l i e s  f o r  

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

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

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

m e t e r e d   v o l u m e s   t h e r e f r o m .  

P r e s s u r i s e d   a e r o s o l - d i s p e n s i n g   c o n t a i n e r s ,  

commonly   r e f e r r e d   to   as  " a e r o s o l   c o n t a i n e r s " ,   a r e  i n  

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

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

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

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

p r e d e t e r m i n e d   a c c u r a t e   vo lume   e a c h   t i m e   t h e   a e r o s o l  

c o n t a i n e r   i s   a c t i v a t e d .   A d d i t i o n a l l y ,   many  of  t h e  

a c t i v e   i n g r e d i e n t s   in  t he   p r e p a r a t i o n s   a r e   e x p e n s i v e   a n d  

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

w a s t 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 .  



T h e r e   a r e   s e v e r a l   t y p e s   of  known  v a l v e  

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

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

a e r o s o l   c o n t a i n e r .   E x a m p l e s   of  s u c h   v a l v e   a s s e m b l i e s  

a r e   d i s c l o s e d   in   B r i t i s h   P a t e n t   S p e c i f i c a t i o n   N o s .  

8 6 4 , 6 9 4 ,   1  336  379  and   2  077  229 .   Two  of  t h e   m o s t  

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

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

b a d   and   v a r i a t i o n s   of   up  t o   40%  may  be  o b t a i n e d ,  

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

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

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

w a s t a g e .  

T h e s e   p r o b l e m s   a r e   s a i d   to   be  o v e r c o m e   in  t h e  

v a l v e   a s s e m b l i e s   of   B r i t i s h   P a t e n t   S p e c i f i c a t i o n   N o .  

2  077  229  w h i c h   r e l a t e s   to   a  v a l v e   a s s e m b l y   c o m p r i s i n g   a  

c a s i n g   member   a d a p t e d   t o   fo rm  a t   l e a s t   t h e   t o p   p o r t i o n  

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

t o   t h e   i n s i d e   o f   t h e   c a s i n g   member ,   and  an  e l o n g a t e  

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

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

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

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

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

and   o p e r a t i v e   t o   c o n n e c t   t h e   c h a m b e r   f o r m e d   by  t h e  



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

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

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

r e t a i n e d   on  t h e   f i r s t   h o l l o w  b o d y   in  s u c h   m a n n e r   as  t o  

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

two  b o d i e s   w h i c h   r e t a i n  l i q u i d   t h e r e i n .   H o w e v e r ,   s u c h   a  

v a l v e   a s s e m b l y   h a s   no  p r o v i s i o n   f o r   f i l l i n g   t h e   a e r o s o l  

c o n t a i n e r .  

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

a e r o s o l   c o n t a i n e r s .   The  f i r s t   m e t h o d ,   c o m m o n l y   r e f e r r e d  

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

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

them  in  t he   l i q u i d   s t a t e ,   i n t r o d u c i n g   t h e   c o o l e d   l i q u i d  

f o r m u l a t i o n   i n t o   an  a e r o s o l  c o n t a i n e r   and  t h e r e a f t e r  

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

In  t he   s e c o n d   m e t h o d ,   known  as  " p r e s s u r e   f i l l i n g " ,   t h e  

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

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

in  l i q u i d   form  u n d e r   p r e s s u r e ,   i s   i n t r o d u c e d   u n d e r  

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

f i l l i n g   v a l v e   w h i c h   i s   i n c l u d e d   in  t he   v a l v e   a s s e m b l y .  

In  some  c a s e s ,   a  c o n c e n t r a t e   of  t h e   a c t i v e   i n g r e d i e n t   i s  

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

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

t h e   r e m a i n d e r   of  t h e   p r o p e l l a n t .  



T h e r e   a r e   s e v e r a l   known  v a l v e s   w h i c h   a r e   a d a p t e d  

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

of   c o n t e n t s .   H o w e v e r ,   t h e s e   known  v a l v e s   g e n e r a l l y  

s u f f e r   f rom  one   o r   more   of  t h e   d i s a d v a n t a g e s   of  p o o r  

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

c o n t a i n e r ,   a  t e n d a n c y   f o r   t h e   f i l l i n g   v a l v e   to   f a i l   b y  

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

c o m p l e x   c o n s t r u c t i o n .  

The  p r e s e n t   i n v e n t i o n   h a s   b e e n   made  w i t h   t h e s e  

p o i n t s   in  m i n d .  

A c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s  

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

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

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

a  c a s i n g   member   a d a p t e d   t o   fo rm  a t   l e a s t   t h e   t o p  

p o r t i o n   o f   an  a e r o s o l   c o n t a i n e r ,  

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

member   d e f i n i n g   a  m e t e r i n g   t a n k ,   t h e   m e t e r i n g   t a n k  

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

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



c o n t a i n e r   w h i c h   a p e r t u r e   is   a d j a c e n t   t he   c a s i n g   m e m b e r  

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

of  m a t e r i a l   f rom  t h e   a e r o s o l   c o n t a i n e r   to   t h e   m e t e r i n g  

t a n k   b u t   a l l o w s   p a s s a g e   of  m a t e r i a l   f rom  t h e   m e t e r i n g  

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

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

a e r o s o l   c o n t a i n e r ,  

an  e l o n g a t e   v a l v e   member  s e a l i n g l y   e x t e n d i n g  

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

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

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

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

e l o n g a t e   v a l v e   member   c o n n e c t i n g   the   m e t e r i n g   t a n k   w i t h  

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

to  p r e v e n t   p a s s a g e   of  m a t e r i a l   f rom  t he   a e r o s o l  

c o n t a i n e r   to   t h e   m e t e r i n g   t a n k ,   and  in  t he   c l o s e d  

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

m a t e r i a l   f rom  t h e   a e r o s o l   c o n t a i n e r   to   t h e   m e t e r i n g   t a n k  

and  p r e v e n t s   p a s s a g e   of  m a t e r i a l   from  t h e   m e t e r i n g   t a n k  

to   t he   o u t s i d e   e n v i r o n m e n t ,  

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

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

e x t e n d i n g   s u b s t a n t i a l l y   to   t h e   c a s i n g   member  a n d  

c o v e r i n g   s a i d   s e a l i n g   member  of  the   m e t e r i n g   t a n k  



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

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

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

t h e   m e t e r i n g   t a n k   when  t h e   e l o n g a t e   v a l v e   member  i s   i n  

t h e   c l o s e d   p o s i t i o n .  

The  v a l v 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  

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

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

e x c e s s   of   15  g / s e c .   The  v a l v e   g i v e s   e x c e l l e n t   d o s a g e  

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

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

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

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h  

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

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

d r a w i n g s ,   in   w h i c h :  

F i g u r e   1  r e p r e s e n t s   a  c r o s s - s e c t i o n   t h r o u g h   a  

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

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

F i g u r e   2  r e p r e s e n t s   a  c r o s s - s e c t i o n   of  t h e   v a l v e  

a s s e m b l y   of   F i g u r e   1  w i t h   t h e   v a l v e   in  t h e   f i r i n g  

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

F i g u r e   3  r e p r e s e n t s   a  p a r t i a l   s e c t i o n   t h r o u g h  

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

in   F i g u r e s   1  a n d   2 .  



The  v a l v e   a s s e m b l y   1  c o m p r i s e s   a  c a s i n g   2  w h i c h  

f o r m s   t h e   c l o s u r e   cap   of  an  a e r o s o l  c o n t a i n e r   ( n o t  

s h o w n ) .   The  a s s e m b l y   1  may  be  c r i m p e d   o v e r   t h e   n e c k   o f  

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

g a s k e t   ( n o t   shown)   to   e n s u r e   a  t i g h t   s e a l .  

A  h o l l o w   body   d e f i n e s   t h e   m e t e r i n g   t a n k   4  a n d   i s  

s e c u r e d   a t   one  end  6  t o   t h e   c a s i n g   2.  The  m e t e r i n g   t a n k  

4  i s   p r o v i d e d   w i t h   an  a p e r t u r e   8  c o v e r e d   b y  a   r u b b e r  

s l e e v e   10  w h i c h   e x t e n d s   a r o u n d   t h e   m e t e r i n g   t a n k   4.  T h e  

a p e r t u r e   8  and  r u b b e r   s l e e v e   1 0  c o n s t i t u t e   t h e   p r e s s u r e  

f i l l i n g   means   of  t he   v a l v e   9 .  

A n  e l o n g a t e   v a l v e   member  12  e x t e n d s   c e n t r a l l y  

t h r o u g h   t h e   c a s i n g   2  and  a t   i t s   i n n e r   e n d  1 4  p r o j e c t s  

t h r o u g h   an  a p e r t u r e   16  in  t h e   m e t e r i n g   t a n k   4.  S e a l i n g  

g a s k e t s   18  and  20  a r e   p r o v i d e d   a t   e a c h   end  of  t h e  

m e t e r i n g   t a n k   4.  A  h e l i c a l   c o i l   s p r i n g   22  i s   s e a t e d   a t  

one  end  upon   t h e   g a s k e t   20  and  a t   t h e   o t h e r   e n d   on  a n  

a n n u l a r   p r o t u b e r a n c e   24  of  t h e   v a l v e   m e m b e r  1 2   t o   u r g e  

t h e   v a l v e   member  12  t o w a r d s   t h e  e x t e r i o r   of  t h e   a e r o s o l  

c o n t a i n e r   ( n o t   s h o w n ) .   The  v a l v e   member   12  i n c l u d e s   a t  

i t s   o u t e r   end  a  d i s c h a r g e   o r i f i c e   26  and  a  f u r t h e r  

o r i f i c e   28  w h i c h   is   e x t e r i o r   of  t h e   c a s i n g   2  w h e n   t h e  

v a l v e   member  12  is  in  t he   c l o s e d   p o s i t i o n   ( F i g u r e   1 )  



and   w i t h i n   t h e   m e t e r i n g   t a n k   4  when  t h e   v a l v e   member  1 2  

i s   in   i t s   f i r i n g   p o s i t i o n   ( F i g u r e   2 ) .   The  v a l v e   m e m b e r  

12  i n c l u d e s   a t   i t s   i n n e r   end  on  t h e   o u t e r   s u r f a c e  

t h e r e o f   a  g r o o v e   30  w h i c h   is   a r r a n g e d   to   p r o v i d e   a c c e s s  

t o   t h e   m e t e r i n g   t a n k   4  v i a   a p e r t u r e   16  o n l y   when  t h e  

v a l v e   member   12  i s   in  t h e   c l o s e d  p o s i t i o n   ( F i g u r e   1 ) .  

T h i s   a r r a n g e m e n t   i s   k n o w n ,   see   f o r   e x a m p l e ,   B r i t i s h  

P a t e n t   S p e c i f i c a t i o n   N o .  2   077  2 2 9 A .  

The  m e t e r i n g   t a n k   4  i s   e n v e l o p e d   by  a  s h r o u d   3 2  

made  of   p l a s t i c s   m a t e r i a l .   The  o p e n   end  34  of  t h e  

s h r o u d   32  e x t e n d s   s u b s t a n t i a l l y   to   t h e   f l a r e d   end  6  o f  

t h e   m e t e r i n g   t a n k   4,  e n v e l o p i n g   t h e   r u b b e r   s l e e v e   10  o f  

t h e   p r e s s u r e   f i l l i n g   v a l v e   9.  The  i n t e r i o r   of  t h e  

s h r o u d   32  a t   t h e   o p e n   end  34  i s   d i m e n s i o n e d   to   a l l o w  

o n l y   l i m i t e d   m o v e m e n t   of   t h e   r u b b e r   s l e e v e   10  in  t h e  

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

m a t e r i a l   f r o m   t h e   m e t e r i n g   t a n k   4  to   t h e   i n t e r i o r   of  t h e  

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

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

r u b b e r   s l e e v e   10 .   M o v e m e n t   of   t h e   r u b b e r   s l e e v e   10  i n  

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

by  t h e   f l a r e d   end  6  of   t h e   m e t e r i n g   t a n k   4  and  in  t h e  

o t h e r  d i r e c t i o n   by  a b u t m e n t s   38  on  t h e   i n t e r i o r   s u r f a c e  

of   t h e   s h r o u d   3 2 .  



The  i n t e r i o r   of  t h e   i n t e r m e d i a t e   p o r t i o n   40  o f  

the   s h r o u d   32  c o m p r i s e s   a  s e r i e s   of  s u b s t a n t i a l l y  

l o n g i t u d i n a l   r i b s   41  d e f i n i n g   p a s s a g e s   43  t h e r e  

b e t w e e n .   The  r i b s   41  a r e   d i m e n s i o n e d   s u c h   t h a t   t h e  

s h r o u d   32  may  be  f o r c e   f i t t e d   o v e r  t h e   m e t e r i n g   t a n k   4  

w i t h   t h e   r i b s   41  p r o v i d i n g   p r e s s u r e   c o n t a c t   w i t h   t h e  

o u t s i d e   of  t h e   m e t e r i n g   t a n k   4  t h e r e b y   h o l d i n g   t h e  

s h r o u d   32  f i r m l y   in  p l a c e .   P r e f e r a b l y ,   t h e   i n t e r i o r  

s u r f a c e   i s   p r o v i d e d   w i t h   a  p r o j e c t i n g   s u r f a c e   42  w h i c h  

is   d e s i g n e d   to   a b u t   t he   end  of  t h e   m e t e r i n g   t a n k   4 .  

T h i s   a r r a n g e m e n t   b l o c k s   t h e   p a s s a g e s   43  b e t w e e n   t h e  r i b s  

41  w i t h   t h e   e x c e p t i o n   of  one  or  more  p a s s a g e s   w h i c h   a r e  

e x t e n d e d   a t   t h e i r   i n n e r   end  44  to   d e f i n e   w i t h   t h e  

m e t e r i n g   t a n k   4  an  a p e r t u r e   45  so  t h a t   t h e r e   a r e   o n e  o r  

more  open   p a s s a g e s   b e t w e e n   t h e   i n t e r i o r   i n n e r   p o r t i o n   4 6  

of  t he   s h r o u d   32,  t h e   i n t e r m e d i a t e   p o r t i o n   40  and  t h e  

open  end  34  l e a d i n g   to   t h e   a e r o s o l   c o n t a i n e r .   T h e  i n n e r  

end  42  of  t he   s h r o u d   32  i s   d i m e n s i o n e d   to   a c c o m m o d a t e  

t h e   v a l v e   member  12  in  b o t h   t h e   c l o s e d   and  f i r i n g  

p o s i t i o n s .   The  e x t e r i o r   s u r f a c e   47  of  t h e   s h r o u d   32  i s  

f r e e   f rom  m a j o r   d i s c o n t i n u i t i e s ,   e . g .   l e d g e s ,   t o   r e d u c e  

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

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



The  v a l v e   a s s e m b l y   1  of  t h e   i n v e n t i o n   r e a d i l y  

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

be  p r e s s u r e   f i l l e d .   The  v a l v e   member  12  i s   d e p r e s s e d   t o  

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

p r e s s u r e   t h r o u g h   t h e   a p e r t u r e   26.  The  l i q u i d   e m e r g e s  

f r o m   t h e   e l o n g a t e   v a l v e   member   12  i n t o   t h e   m e t e r i n g   t a n k  

4  v i a   t h e   o r i f i c e   28 .   When  s u f f i c i e n t   p r e s s u r e   h a s  

b u i l t   up  in  t h e   m e t e r i n g   t a n k   4,  t h e r e   i s   a  s l i g h t  

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

a p e r t u r e   8  of   t h e   p r e s s u r e   f i l l i n g   v a l v e   9  t h u s   a l l o w i n g  

p a s s a g e   of   l i q u i d   f r o m   t h e   m e t e r i n g   t a n k   4  i n t o   t h e  

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

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

F i g u r e   2 .  

In  u s e ,   t h e   a e r o s o l   i s   f i r e d   w i t h   t h e   v a l v e  

a s s e m b l y   1  i n v e r t e d ,   i . e .   v a l v e   member   12  p o i n t i n g  

d o w n w a r d l y .   The  l i q u i d   f o r m u l a t i o n   t h e r e i n   p a s s e s   u p  

t h e   o p e n   p a s s a g e   44  b e t w e e n   t h e   s h r o u d   32  and  m e t e r i n g  

t a n k   4  t o   t h e   i n n e r   end  46.   When  t h e   v a l v e   member  12  i s  

in   t h e   c l o s e d   p o s i t i o n   ( F i g u r e   1 ) ,   t h e   l i q u i d   c o n t e n t s  

p a s s   f r o m   t h e   i n n e r   end  46  of  t he   s h r o u d   32  i n t o   t h e  

m e t e r i n g   t a n k   4  v i a   t h e   g r o o v e   30  in  t h e   v a l v e   member  1 2  

t o   f i l l   t h e   m e t e r i n g   t a n k   4.  When  t h e   v a l v e   member  1 2  



i s   in  t he   f i r i n g   p o s i t i o n   ( F i g u r e   2)  a c c e s s   f rom  t h e  

s h r o u d   32  t o   t h e   m e t e r i n g   t a n k   4  i s   p r e v e n t e d   s i n c e  

a p e r t u r e   16  is   b l o c k e d   by  t h e   e x t e r i o r   s u r f a c e   of  t h e  

v a l v e   member  12  and  t h e   l i q u i d   c o n t e n t s   u n d e r   p r e s s u r e  

in  t he   m e t e r i n g   t a n k   4  p a s s   i n t o   t h e   e l o n g a t e   v a l v e  

member  12  v i a   o r i f i c e   28  and  t h e n c e   a r e   e x p e l l e d   v i a   t h e  

a p e r t u r e   2 6 .  

The  v a l v e   a s s e m b l y   1  g i v e s   v e r y   good  d o s e  

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

T h i s   is  a c h i e v e d   by  t h e   s h r o u d   32  e x t e n d i n g  

s u b s t a n t i a l l y   to   t h e   f l a r e d   end  6  of  t h e   m e t e r i n g   t a n k   4  

and  t h u s   w i l l   d i p   i n t o   t h e   l i q u i d   c o n t e n t s   of  t h e  

a e r o s o l   c o n t a i n e r   (when  t h e   c o n t a i n e r   i s   i n v e r t e d )   u n t i l  

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

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

" d e a d   v o l u m e "   of  t h e   v a l v e   a s s e m b l y   s i n c e   t h e   b l o c k e d  

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

e n s u r e s   t h a t   t h e   f i l l i n g   of  t h e   m e t e r i n g   t a n k   4  i s  

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

a l m o s t   empty   and  t i l t e d .  

The  a r r a n g e m e n t   a l s o   e n s u r e s   t h a t   t he   r u b b e r  

s l e e v e   10  of  t he   p r e s s u r e   f i l l i n g   v a l v e   9  w i l l   n o t   b e  

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

o p e r a t i o n s .   T h i s   a l l o w s   t he   s i z e   of  t he   s l e e v e   to   b e  



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

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

c o n t a c t   w i t h   r u b b e r .  



1.  A  v a l v e   a s s e m b l y   wh ich   a l l o w s   p r e s s u r e   f i l l i n g  

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

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

a  c a s i n g   member  a d a p t e d   to   fo rm  a t   l e a s t   t he   t o p  

p o r t i o n   of  an  a e r o s o l   c o n t a i n e r ,  

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

member  d e f i n i n g   a  m e t e r i n g   t a n k ,   t h e   m e t e r i n g   t a n k  

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

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

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

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

of  m a t e r i a l   f r om  t h e   a e r o s o l   c o n t a i n e r   to   t h e   m e t e r i n g  

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

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

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

a e r o s o l   c o n t a i n e r ,  

an  e l o n g a t e   v a l v e   member  s e a l i n g l y   e x t e n d i n g  

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

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

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

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

e l o n g a t e   v a l v e   member  c o n n e c t i n g   t he   m e t e r i n g   t a n k   w i t h  

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

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



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

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

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

and   p r e v e n t s   p a s s a g e   of   m a t e r i a l   f rom  t h e   m e t e r i n g   t a n k  

to   t h e   o u t s i d e   e n v i r o n m e n t ,  

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

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

e x t e n d i n g   s u b s t a n t i a l l y   t o   t h e   c a s i n g   member  a n d  

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

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

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

w h i c h   m a t e r i a l   f r om  t h e   a e r o s o l   c o n t a i n e r   may  p a s s   i n t o  

t h e   m e t e r i n g   t a n k   when  t h e   e l o n g a t e   v a l v e   member   i s   i n  

t h e   c l o s e d   p o s i t i o n .  

2.   A  v a l v e   a s s e m b l y   as   c l a i m e d   in  C l a i m   1,  in  w h i c h  

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

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

a r o u n d   t h e   m e t e r i n g   t a n k .  

3.  A  v a l v e   a s s e m b l y   as   c l a i m e d   in  C l a i m   2,  in  w h i c h  

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

by  t h e   s h r o u d .  



4.  A  v a l v e   a s s e m b l y   as  c l a i m e d   in  any  p r e c e d i n g  

c l a i m ,   in  w h i c h   t h e r e   is   a  s i n g l e   p a s s a g e   d e f i n e d  

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

m a t e r i a l   f rom  t h e   a e r o s o l   c o n t a i n e r   may  p a s s   i n t o   t h e  

m e t e r i n g   t a n k .  

5.  A  v a l v e   a s s e m b l y   as  c l a i m e d   in  any  p r e c e d i n g  

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

in   p r e s s u r e   c o n t a c t   w i t h   t h e   e x t e r i o r   s u r f a c e   of  t h e  

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

p l a c e .  

6.  A  v a l v e   a s s e m b l y   as  c l a i m e d   in  C l a i m   5 , .   i n  

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

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

t a n k ,   t h e   r i b s   d e f i n i n g   p a s s a g e s   t h e r e b e t w e e n .  

7.  A  v a l v e   a s s e m b l y   as  c l a i m e d   in  C l a i m   6,  in  w h i c h  

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

w h i c h   a b u t s   t h e   end  of  t h e   m e t e r i n g   t a n k   t h e r e b y  

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

e x c e p t i o n   of  one  or  more  c h a n n e l s   w h i c h   a r e   o p e n .  

8.  A  v a l v e   a s s e m b l y   as  c l a i m e d   in   C l a i m   1 

s u b s t a n t i a l l y   as  h e r e i n   d e s c r i b e d   w i t h   r e f e r e n c e   to   t h e  

a c c o m p a n y i n g   d r a w i n g s .  

9.  An  a e r o s o l   c o n t a i n e r   h a v i n g   a  v a l v e   a s s e m b l y   a s  

c l a i m e d   in  any  p r e c e d i n g   c l a i m .  
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