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(54)  Aerosol  dispensers. 
An  aerosol  dispensing  container  (2),  including  a  down- 

tilt-actuated  valve  (12),  has  an  outlet  which  is  covered  by  a 
sealed  plastics  dispensing  nozzle  (14)  which  is  mounted  on 
the  valve  externally  of  the  container.  The  presence  of  the 
sealed  nozzle  prevents  inadvertant  dispensing  of  product  in 
the  container.  When  it  is  desired  to  dispense  product,  an 
aperture  can  be  formed  in  the  nozzle,  e.g.  by  cutting  off  the 
tip  (18)  thereof,  and  tilting  the  nozzle. 



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 e r o s o l   d i s -  

p e n s e r s .  
The  u s e   of   a e r o s o l   or  p r e s s u r i s e d   c o n t a i n e r s ,  

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

a c t u a t i o n   of   t h e   v a l v e ,   is   w i d e s p r e a d .   Such   c o n t a i n e r s  

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

a d h e s i v e s   and  c r e a m s .   I t   i s   o f t e n   d e s i r a b l e   to  o b t a i n   a  

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

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

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

p r o d u c t   s p o i l i n g ,   or  c l o g g i n g   of  t he   v a l v e .   W h i l e   a  

c o n v e n t i o n a l   v a l v e   can   be  a c t i v a t e d   q u i t e   e a s i l y ,   e . g .   t o  

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

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

p r o d u c t   w a s t e   and   e c o n o m i c   w a s t e .  

V a r i o u s   p r o p o s a l s   have   b e e n   m a d e ,   w i t h   t h e  

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

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

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

v a l v e   and  a d a p t e r   d e s i g n s .   W h i l e   s u c h   s o l u t i o n s   may  m e e t  

t h e   d e s i r e d   o b j e c t i v e s ,   t h e y   have   n o t   met   w i t h   s u c c e s s ,  
s i n c e   t h e   c o s t   o f   t o o l i n g   i s   h i g h .   C o m p l i c a t e d   s h a p e s   a r e  

o f t e n   i n v o l v e d ,   m a k i n g   m o u l d i n g   d i f f i c u l t .   Many  s t a g e s  

a r e   o f t e n   n e c e s s a r y   in  o r d e r   to  mount   s u c h   v a l v e s   o n  

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

A n o t h e r   p r o p o s a l   has   b e e n   to  p r o v i d e   a  s e a l e d  

c o v e r   f o r   t h e   v a l v e .   Such  a  c o v e r   can  p r e v e n t   t h e   p r o d u c t  

c o n t a c t i n g   m e t a l   p o r t i o n s   of  v a l v e s .   H o w e v e r ,   t h e   p r o d u c t -  

i on   of  s u c h   c o v e r s   h a s  r e q u i r e d   e l a s t o m e r i c   m a t e r i a l s   w h i c h  

a r e   s u f f i c i e n t l y   s o f t   f o r   i t   to  be  n e c e s s a r y   to  r e q u i r e  



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

U . S .   P a t e n t   S p e c i f i c a t i o n   No.  3 , 6 4 8 , 9 0 5   d i s c l o s e s  

an  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   i n c l u d i n g   a  d o w n - t i l t  

a c t u a t e d   v a l v e .   An  o u t l e t   n o z z l e   is   p r o v i d e d ,   r i g i d l y  

c o n n e c t e d   to   a  l e v e r   arm  w h i c h   can  be  r e l e a s a b l y   m o u n t e d  

in  a  l o c k i n g   member   to   p r e v e n t   i n a d v e r t a n t   o p e r a t i o n   o f  

t h e   v a l v e .  

U . S .   P a t e n t   S p e c i f i c a t i o n   No.  3 , 9 0 1 , 4 1 0   d i s c l o s e s  

an  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   i n c l u d i n g   a  d o w n - t i l t  

a c t u a t e d   v a l v e   w i t h   an  a p e r t u r e   n o z z l e   w h i c h   can   be  o p e n  

or   c l o s e d   by  r o t a t i o n   of  a  s c r e w - t h r e a d e d   m e m b e r .  

U . S .   P a t e n t   S p e c i f i c a t i o n   No.  4 , 1 6 5 , 8 2 5   d i s c l o s e s  

an  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   i n c l u d i n g   a  d o w n - t i l t  

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

d i s p e n s i n g   n o z z l e .  

The  m a t e r i a l   of   t h e   n o z z l e   i s   r e s i l i e n t   ( s p e c i f i c -  

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

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

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

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

The  e m b o d i m e n t s   i l l u s t r a t e d   in   U . S .   P a t e n t  

S p e c i f i c a t i o n s   Nos .   3 , 9 0 1 , 4 1 0   and   4 , 1 6 5 , 8 2 5   a r e   c o m p l i c a t e d .  

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

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

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

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

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

on  t h e   v a l v e .  

I t   i s   a  f e a t u r e   o f   t h e   p r e s e n t   i n v e n t i o n   t h a t   a n  

e n t i r e l y   c o n v e n t i o n a l   a e r o s o l   c o n t a i n e r ,   w i t h   a  c o n v e n t i o n -  

a l   v a l v e   c a n   be  u s e d .   For   t h e   p u r p o s e s   of   t h e   i n v e n t i o n ,  

an  i n d e p e n d e n t   s e a l e d   n o z z l e   member   can   be  m o u n t e d   on  t h e  

v a l v e ,   b e f o r e   or   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   t h e  

p r o d u c t   to   be  d i s p e n s e d .  



The  n o z z l e   member   can  s e r v e   as  a  cap   f o r   a n  

a e r o s o l   c o n t a i n e r   or  can  v a l v e ,   and  a l s o   as  a  d i s p e n s i n g  

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

a p e r t u r e   i s   f o r m e d   in  t h e   n o z z l e .   The  n o z z l e   i s   p r e f e r a b l y  

t a p e r e d ,   and  more   p r e f e r a b l y   h a s ,   a t   l e a s t   in  p a r t ,   a  

c o n e - s h a p e d   h e a d   w h i c h   can   be  c u t   o f f .  

The  v a l v e   can   be  a c t u a t e d   by  t i l t i n g   t h e   n o z z l e .  

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

t h e   n o z z l e   in   t h e   f o r m   of   a  s m o o t h   b e a d ,   d e p e n d i n g   o n  

t h e   s h a p e   of   t h e   a p e r t u r e .   No  p r o d u c t   can  e s c a p e ,   b y  

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

f o r m e d   in  t h e   n o z z l e .   The  v a l v e   is   p r e v e n t e d   f r o m   c l o g g i n g ,  

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

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

c l o g g e d   p a r t   of   t h e   n o z z l e   can  be  c u t   o f f   or  p u n c t u r e d .  

A  n o z z l e   can   be  m o u l d e d   i n e x p e n s i v e l y ,   o w i n g   t o  

i t s   s i m p l e   d e s i g n . .   S i n c e   a  c o n v e n t i o n a l   v a l v e   c an   be  u s e d ,  

t h e   a d a p t e r   can   be  i n c o r p o r a t e d   i n t o   c o n v e n t i o n a l   a e r o s o l  

d e l i v e r y   s y s t e m s .  

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

r i g i d .   A c c o r d i n g l y ,   t h e   v a l v e   can   be  a c t u a t e d   by  p r e s s u r e  

on  a  p a r t   of   t h e   n o z z l e .   The  m a t e r i a l   may  be  n o n - e l a s t o m -  

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

p o l y a c e t a l s ,   a c r y l i c s ,   p o l y a m i d e s ,   p o l y e s t e r s ,   A B S ,  

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

and  v i n y l s   s u c h   as  p o l y v i n y l   c h l o r i d e .   The  m o s t   p r e f e r r e d  

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

d e n s i t y   p o l y e t h y l e n e   and  p o l y p r o p y l e n e .  

A  s u i t a b l e ,   c o n v e n t i o n a l   v a l v e   f o r   u s e   in  a  

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

a c t u a t e d   v a l v e .   I f   d e s i r e d ,   a  v a l v e   w i t h   a  s p r i n g   can   b e  

u s e d .   Known  v a l v e s   of   a  s u i t a b l e   t y p e   c o m p r i s e   a  f l e x i b l e  

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

s t e m .   The  s t e m   u s u a l l y   has   t h r e a d s ,   a t   l e a s t   a t   i t s   l o w e r  

end .   The  f l e x i b l e   s e c t i o n   i s   p r e f e r a b l y   made  f r o m   r u b b e r  



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

may  be  p r o v i d e d   in  a  cup  w h i c h   can   be  m o u n t e d   on  a n  

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

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

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

w a l l   of   t h i s   s e c t i o n  o f   t h e   n o z z l e   s u i t a b l y   has   a  l o c k i n g  

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

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

v a l v e   ( s u i t a b l y   t h e   f l a r e d   p o r t i o n   t h e r e o f ) .   The  l ug   o n  

t h e   i n t e r i o r   o f   t h e   n o z z l e   may  be  a  c o n t i n u o u s   r im   or  c o m -  

p r i s e   a t   l e a s t   t h r e e   e v e n l y - s p a c e d   p r o j e c t i o n s .  

The  i n t e r i o r   of   t h e   n o z z l e   may  c o m p r i s e   a x i a l  

r i b s .   T h e r e   w i l l   u s u a l l y   be  a t   l e a s t   t h r e e   e v e n l y - s p a c e d ,  

and  s u i t a b l y   f o u r ,   r i b s .   Such   r i b s   c an   h a v e ,   in   a d d i t i o n  

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

n o z z l e   and  t h e   s t e m   of   t h e   v a l v e   in   t h e   same  r e l a t i v e  

c o n f i g u r a t i o n .   In  t h e  a b s e n c e   o f   s u c h   r i b s ,   t h e r e   can   b e  

a  t i m e - l a g   b e t w e e n   t i l t i n g   t h e   n o z z l e   and  a c t u a t i o n   of   t h e  

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

t h e  v a l v e .  

T h e  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  o f  

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

w h i c h :  

F i g u r e   1  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i e w   of   a n  

e m b o d i m e n t   o f   t h e   i n v e n t i o n ;  

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

a p p a r a t u s   of   F i g u r e   1;  a n d  

F i g u r e   3  i s   a  b o t t o m   v i e w   of   a  s e a l e d   n o z z l e  

m e m b e r  f o r   u s e   in   t h e   i n v e n t i o n .  

F i g u r e   1  shows   an  a e r o s o l   c o n t a i n e r   2  i n c l u d i n g  

a  d o w n - t i l t - a c t u a t e d   v a l v e   4.  The  v a l v e   has   a  s t r a i g h t  

s t e m   6  h a v i n g  a   t h r e a d e d   p o r t i o n   8,  a  f l e x i b l e   s e c t i o n   12  

and  a  f l a r e d   s e c t i o n   22.  The  f l e x i b l e   s e c t i o n   s u p p o r t s  

t h e   s t e m   and   i s   m o u n t e d   in   a  m o u n t i n g   cup  1 0 .  



A  s e a l e d   n o z z l e   14  i s   m o u n t e d   e x t e r n a l l y   o f ' t h e  

c o n t a i n e r ,   on  t h e   v a l v e   4.  The  n o z z l e   has   a  g e n e r a l l y  

c y l i n d r i c a l   b o d y   16  w i t h   a  t a p e r e d   c l o s e d   top   18.  T h e  

i n t e r i o r   of  t h e   c y l i n d r i c a l   b o d y   h a s ,   m o u n t e d   t h e r e o n ,   a  
p l u r a l i t y   of   a x i a l   r i b s   2 4 .  

F i g u r e   2  shows   t h e   m a n n e r   in  w h i c h   t h e   g e n e r a l l y  

c y l i n d r i c a l   b o d y   is   m o u n t e d   on  t h e   v a l v e ,   in  g r e a t e r   d e t a i l .  

F i g u r e   2  s h o w s   a  l ug   20  on  t h e   i n t e r i o r   of  t h e   g e n e r a l l y  

c y l i n d r i c a l   b o d y   16  w h i c h   c o o p e r a t e s   w i t h   a  f l a n g e   on  t h e  

f l a r e d   s e c t i o n   22  of   t h e   v a l v e   4 .  

F i g u r e   3  shows  t h e   d i s p o s i t i o n   of  t h e   l u g   20  a n d  

t h e   a x i a l   r i b s   2 4 .  



1.  An  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   i n c l u d i n g   a  

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

s e a l e d   p l a s t i c s   d i s p e n s i n g   n o z z l e ,   c h a r a c t e r i s e d   in  t h a t  .  

t h e   n o z z l e   i s   m o u n t e d   on  t h e   v a l v e ,   e x t e r n a l l y   of   t h e  

c o n t a i n e r .  

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

n o z z l e   i s   t a p e r e d .  

3.  A  c o n t a i n e r   a c c o r d i n g   to  c l a i m   1  or  c l a i m   2,  i n  

w h i c h   t h e   n o z z l e   i s   c o n e - s h a p e d .  

4.  A  c o n t a i n e r   a c c o r d i n g  t o   any  p r e c e d i n g   c l a i m ,  

in   w h i c h   t h e   n o z z l e   has   i n t e r n a l   r i b s .  

5.  A  c o n t a i n e r   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   i n  

w h i c h   t h e   n o z z l e   has   an  i n t e r n a l   lug   c o o p e r a t i n g   w i t h   a  

f l a n g e   on  t h e   v a l v e .  

6.  A  c o n t a i n e r   a c c o r d i n g   to  c l a i m   5,  in   w h i c h   t h e  

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

7.  A  c o n t a i n e r   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   i n  

w h i c h   t h e   n o z z l e   i s   a  s n a p - f i t   o v e r   t h e   v a l v e .  

8.  A  c o n t a i n e r   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   i n  

w h i c h   t h e   v a l v e   i s   s p r i n g l e s s .  
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