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@  Air-pressurized  sprayer. 

An  air-pressurized  sprayer  (10)  comprises  a  valve  hous- 
ing  (14)  attached  to  the  top  portion  of  a  container  (12)  contain- 
ing  a  liquid  to  be  sprayed,  and  a  cylinder  (16)  removably 
attached  to  the  bottom  portion  of  the  container  (12)  to  extend 
upward  inside  the  container  (12).  The  valve  housing  (14) 
includes  a  descendable  nozzle  (29),  a  one-way  valve  (18)  for 
spraying  which  opens  in  connection  with  a  descending  action 
of  the  nozzle  (29),  and  a  pipe  (31)  for  leading  the  liquid  in  the 
container  (12)  into  the  spraying  valve  (18).  On  the  other  hand, 
the  cylinder  (16)  includes  a  piston  (54)  having  a  seal  (78)  and 
slidable  along  the  inner  peripheral  surface  of the  cylinder,  and 
a  one-way  valve  (42)  for  air  pressurization  which  allows  air 
pressurized  by  the  slide  of  the  piston  (16)  to  flow  into  the 
container(12). 





T h i s   i n v e n t i o n   r e l a t e s   to  a  s p r a y e r ,   more  p a r -  

t i c u l a r l y   to  an  a i r - p r e s s u r i z e d   s p r a y e r   in  w h i c h   a i r   i n  

a  c o n t a i n e r   is  p r e s s u r i z e d   in  a d v a n c e   by  a  p u m p .  

A e r o s o l - t y p e   s p r a y e r s   a r e   w e l l - k n o w n   s p r a y e r s   w h i c h  

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

a  f u l l   p r e s s u r i z e d   l i q u i d   and  in  t he   e a s e   of  h a n d l i n g   o r  

o p e r a t i o n .   C o n t a i n i n g   h i g h - p r e s s u r e   gas  such  as  F r e o n  

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

s p r a y e r   need  be  a  p r e s s u r e - r e s i s t i n g   c o n t a i n e r   such   as  a  

m e t a l   can .   F u r t h e r ,   i t   is  known  t h a t   F r e o n   g a s ,   w h i c h  

i s   g e n e r a l l y   used   as  the   h i g h - p r e s s u r e   gas  to  be  j e t t e d  

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

On  the   o t h e r   h a n d ,   m a n u a l   s p r a y e r s   r e p r e s e n t e d   b y  

t r i g g e r   t ype   or  p u s h - b u t t o n   t y p e   s p r a y e r s   p r e s s u r i z e   a n d  

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

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

a s s i s t a n c e   of  any  h i g h - p r e s s u r e   g a s .   A c c o r d i n g l y ,   t h e s e  

s p r a y e r s   need  no  p r e s s u r e - r e s i s t i n g   c o n t a i n e r ,   and  w i l l  

n e v e r   c a u s e   a i r   p o l l u t i o n .   Wi th   t he   c o n v e n t i o n a l   m a n u a l  

s p r a y e r s ,   h o w e v e r ,   the   l i q u i d   is  p r e s s u r i z e d   and  s p r a y e d  

w i t h   e v e r y   pumping   a c t i o n .   F u r t h e r ,   the   s p r a y i n g   c o n -  

d i t i o n   is  c l o s e l y   r e l a t e d   to  t h e  p r e s s u r i z i n g   f o r c e ,   s o  

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

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

c o n t i n u o u s   s p r a y i n g ,   m o r e o v e r ,   the   pumping   a c t i o n   n e e d  



be  r e p e a t e d .  

In  o r d e r   to  o b v i a t e   t h o s e   d r a w b a c k s   of  t h e   c o n v e n -  

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

p r e s s u r i z e d   s p r a y e r s   in  w h i c h   h i g h - p r e s s u r e   a i r   i s   a c c u -  
m u l a t e d   in  a d v a n c e   in  a  c o n t a i n e r   by  s l i d i n g   a  p i s t o n .  

In  one  s u c h   s p r a y e r ,   a  n o z z l e   is  l o w e r e d   n o t   f o r   a  

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

When  t h e   n o z z l e   is  l o w e r e d ,   a  l i q u i d   in  t h e   c o n t a i n e r   i s  

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

is  c o n t i n u o u s l y   s p r a y e d   in  t he   form  of  m i n u t e   p a r t i c l e s  

t h r o u g h   t he   s p r a y i n g   v a l v e .   To  m i n i m i z e   t h e   number   o f  

p r o t r u s i o n s   f rom  t h e   s p r a y e r ,   the   p i s t o n   is   l o c k e d   to  a  

p o s i t i o n   whe re   i t   i s   f u l l y   in  d u r i n g   a  s p r a y i n g  

o p e r a t i o n .   In  d o i n g   t h i s ,   h o w e v e r ,   t h e   p i s t o n   need   b e  

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

p r e s s u r e   a i r   a l r e a d y   p r e s s u r i z e d   in  t he   c o n t a i n e r ,   t h u s  

r e q u i r i n g   l a r g e   p u s h i n g   f o r c e .   To  e l i m i n a t e   s u c h  

d r a w b a c k ,   a  p r i o r   a r t   a i r - p r e s s u r i z e d   s p r a y e r   i s   p r o -  
v i d e d   w i t h   an  a i r   i n t a k e   w h i c h   is  c l o s e d   d u r i n g   t h e  

p u m p i n g   o p e r a t i o n   and ,   on  c o m p l e t i o n   of  t he   p u m p i n g  

o p e r a t i o n ,   is   c o n n e c t e d   w i t h   the   a t m o s p h e r e   to   d i s c h a r g e  

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

t h e   a t m o s p h e r e ,   t h e r e b y   r e m o v i n g   the   r e s i s t i n g   f o r c e  

a g a i n s t   the   l o c k i n g   a c t i o n   of  the   p i s t o n .   W i t h   t h e  

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

i n t a k e   need   be  e n t i r e l y   b l o c k e d   d u r i n g   t he   p u m p i n g  

o p e r a t i o n ,   and  a l s o   t h e   c l o s e d   s t a t e   of  t he   a i r   i n t a k e  

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

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

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

I t   is  t h e r e f o r e   an  o b j e c t   of  t h i s   i n v e n t i o n   to  p r o -  

v i d e   an  a i r - p r e s s u r i z e d   s p r a y e r   c a p a b l e   of  a c c u m u l a t i n g  

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

b u t t o n .  

To  t h i s  e n d ,   a c c o r d i n g   to  the   i n v e n t i o n ,   a  c y l i n d e r  

i s   a t t a c h e d   to  t he   b o t t o m   p o r t i o n   of  t he   c o n t a i n e r ,  

and  a  p i s t o n   is  s l i d d e n   i n s i d e   the   c y l i n d e r   t o  



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

f rom  the   c y l i n d e r   to  the   c o n t a i n e r   t h r o u g h   a  v a l u e .  

The  a b o v e   and  f u r t h e r   o b j e c t s   and  n o v e l   f e a t u r e s   o f  

t h e   i n v e n t i o n   w i l l   more  f u l l y   a p p e a r   f rom  the  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   when  the   same  is  r e a d   in  c o n n e c t i o n  

w i t h   the   a c c o m p a n y i n g   d r a w i n g .   I t   is  to  be  e x p r e s s l y  

u n d e r s t o o d ,   h o w e v e r ,   t h a t   the   d r a w i n g   is  fo r   p u r p o s e   o f  

i l l u s t r a t i o n   o n l y   and  is  not   i n t e n d e d   as  a  d e f i n i t i o n   o f  

t h e   l i m i t s   of  the   i n v e n t i o n .  

T h i s   i n v e n t i o n   can  be  more  f u l l y   u n d e r s t o o d   f r o m  

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   when  t a k e n   in  c o n -  

j u n c t i o n   w i t h   the   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g s .   1  and  2  a re   a  l o n g i t u d i n a l   s e c t i o n a l   v i e w   a n d  

a  t op   p l a n   v i ew   of  an  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g  

to  an  e m b o d i m e n t   of  t h i s   i n v e n t i o n ,   r e s p e c t i v e l y ;  

F i g s .   3A  and  3B  a re   l o n g i t u d i n a l   s e c t i o n a l   v i e w s   o f  

o n e - w a y   v a l v e s   fo r   s p r a y i n g ;  

F i g .   4  is   a  t r a n s v e r s e   s e c t i o n a l   v iew  t a k e n   a l o n g  

l i n e   I V  -   IV  of  F i g .   1 ;  

F ig .   5  is  a  t op   p l a n   view  of  a  o n e - w a y   v a l v e   f o r  

a i r   p r e s s u r i z a t i o n ;  

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

t i o n a l   v i e w   of  a  c y l i n d e r ;  

F i g .   7A  is  a  t r a n s v e r s e   s e c t i o n a l   v iew  t a k e n   a l o n g  

l i n e   VII   A  -   VII   A  of  F ig .   6 ;  

F i g .   7B  is  a  t r a n s v e r s e   s e c t i o n a l   v iew  s i m i l a r   t o  

F i g .   7A  and  s h o w i n g   a  m o d i f i c a t i o n   of  an  a i r t i g h t n e s s  

r e l e a s e   m e a n s ;  

F ig .   8  is  an  e n l a r g e d   p a r t i a l   f r o n t   v iew  of  a  

p i s t o n ;  

F i g .   9  is  a  l o n g i t u d i n a l   s e c t i o n a l   view  of  an  a i r -  

p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  a n o t h e r   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 .   10  is  a  p a r t i a l   l o n g i t u d i n a l   s e c t i o n a l   v iew  o f  

an  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  a  t h i r d   e m b o d i -  

men t   of  t he   i n v e n t i o n ;  

F i g .   11  is  a  f r a g m e n t a r y   f r a n t   v iew  of  a  p i s t o n ;  



F i g .   12  is  a  p a r t i a l   l o n g i t u d i n a l   s e c t i o n a l   v i ew  o f  

an  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to   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 ;  

F i g s .   13  and  14  a r e   a  top   p l a n   v i ew  and  a  l o n g i t u -  

d i n a l   s e c t i o n a l   v i ew  of  a  m o d i f i c a t i o n   of  t he   o n e - w a y  
v a l v e   fo r   a i r   p r e s s u r i z a t i o n ,   r e s p e c t i v e l y ;  

F i g s .   15  and  16  a r e   a  r e a r   v i ew   and  a  p a r t i a l l y  

b r o k e n   s i d e   v i ew   of  an  a i r - p r e s s u r i z e d   s p r a y e r   p r o v i d e d  

w i t h   a  c h i l d - p r o o f   m e c h a n i s m ,   r e s p e c t i v e l y ;  

F i g s .   17  and  18  a r e   a  p a r t i a l   r e a r   v i ew   and  a  p a r -  

t i a l l y   b r o k e n ,   p a r t i a l   s i d e   v i ew  of  an  a i r - p r e s s u r i z e d  

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

r e s p e c t i v e l y ;  

F i g s .   19  and  20  a r e   a  r e a r   v i ew  and  a  p a r t i a l l y  

b r o k e n ,   p a r t i a l   s i d e   v i ew  of  an  a i r - p r e s s u r i z e d   s p r a y e r  

p r o v i d e d   w i t h   s t i l l   a n o t h e r   c h i l d - p r o o f   m e c h a n i s m ,  

r e p s e c t i v e l y ;   a n d  

F i g s .   21  and  22  a r e   a  f r o n t   v i ew  of  a  p u s h   b u t t o n  

of   t he   s p r a y e r   shown  in  F i g .   19  and  an  e n l a r g e d   s e c -  

t i o n a l   v i ew   of  a  s t o p p e r   of  t h e   p u s h   b u t t o n .  

N o w - t h e r e   w i l l   be  d e s c r i b e d   in  d e t a i l   p r e f e r r e d  

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

An  a i r - p r e s s u r i z e d   s p r a y e r   10  a c c o r d i n g   to   a  p r e -  
f e r r e d   e m b o d i m e n t   of  the   i n v e n t i o n ,   as  shown  in  F i g .   1 ,  

i n c l u d e s   a  v a l v e   h o u s i n g   14  a t t a c h e d   to   t he   t o p   p o r t i o n  

of   a  c o n t a i n e r   12  made  f rom  p l a s t i c ,   and  a  c y l i n d e r   16  

a t t a c h e d   to   t he   b o t t o m   p o r t i o n   of  t he   c o n t a i n e r .  

The  number   of  c o m p o n e n t s   can  be  r e d u c e d   to   f a c i l i -  

t a t e   c o n s t r u c t i o n   by  i n t e g r a l l y   f o r m i n g   the   v a l v e  

h o u s i n g   14  w i t h   t h e   c o n t a i n e r   12,  as  shown  in  F i g .   1 .  

The  v a l v e   h o u s i n g   14  c o n t a i n s   a  o n e - w a y   v a l v e   18  f o r  

s p r a y i n g   w h i c h   i n c l u d e s   a  p l a s t i c   s t em   20,  a  r u b b e r  

g a s k e t   22  c a p a b l e   of  b l o c k i n g   a  l a t e r a l   h o l e   21  of  t h e  

s t e m ,   and  a  c o m p r e s s i o n   c o i l   s p r i n g   24.  The  s p r a y i n g  

v a l v e   18  is  r e c e i v e d   in  t he   v a l v e   h o u s i n g   14  w i t h   a  

f i x i n g   r i n g   26  s c r e w e d   in  an  i n t e r n a l l y   t h r e a d e d   p o r t i o n  



of  t he   v a l v e   h o u s i n g .   The  s t em  20  of  t he   s p r a y i n g   v a l v e  

18  i s  f i t t e d   in  a  p a s s a g e   30  f o r m e d   i n s i d e   a  p u s h   b u t t o n  

28  w h i c h   is  l o c a t e d   w i t h i n   a  r e c e s s   27  ( s e e   F i g .   2)  a t  

t h e   t op   p o r t i o n   of  t he   c o n t a i n e r   12.  The  p u s h   b u t t o n   28 

is  f o r m e d   i n t e g r a l l y   w i t h   a  n o z z l e   29.  A t t a c h e d   to  t h e  

l o w e r   end  p o r t i o n   of  t he   v a l v e   h o u s i n g   14  is  a  p i p e   31  

f o r   l e a d i n g   a  l i q u i d   i n s i d e   the   c o n t a i n e r   12  i n t o   t h e  

s p r a y i n g   v a l v e   18.  T h u s ,   the   l a t e r a l   h o l e   21  of  t h e  

s t e m   20  is  r e l e a s e d   f rom  the   b l o c k a d e   by  t he   g a s k e t   22  

when  the   push   b u t t o n   28  is  p r e s s e d   down  a g a i n s t   t h e  

b i a s i n g   f o r c e   of  the   s p r i n g   24.  As  a  r e s u l t ,   t h e  

i n t e r i o r   of  t he   c o n t a i n e r   12  is  a l l o w e d   to  c o m m u n i c a t e  

w i t h   the   a t m o s p h e r e   t h r o u g h   the   s p r a y i n g   v a l v e   18  to  b e  

r e a d y   fo r   s p r a y i n g .   As  shown  in  F i g s .   3A  and  3B,  t h e  

s p r a y i n g   v a l v e   18  may  be  c o n s t r u c t e d   by  i n t e g r a l l y  

f o r m i n g   the   s t em  and  c o m p r e s s i o n   s p r i n g .   Such  c o n s t r u c -  

t i o n   l e a d s   to  a  r e d u c t i o n   in  the   number   of  c o m p o n e n t s  

and  h e n c e   to  an  i m p r o v e m e n t   in  the   e a s e   of  a s s e m b l i n g .  

The  c o n t a i n e r   12  is  p r o v i d e d   w i t h   an  i n t e g r a l   l e v e l  

ba r   32  e x t e n d i n g   downward   f rom  the   top   p o r t i o n   t h e r e o f .  

The  l e v e l   bar   32  f u n c t i o n s   as  a  s t a n d a r d   fo r   t he   l e v e l  

of  t he   l i q u i d   w h i c h   is  s u p p l i e d   to  the   c o n t a i n e r   12 

t u r n e d   u p s i d e   down,  as  m e n t i o n e d   l a t e r .   H a v i n g   a  p l u r a -  

l i t y   of  r i b s   34  i n t e g r a l l y   e x t e n d i n g   a l o n g   the   r a d i a l  

d i r e c t i o n   f rom  the   i n n e r   s u r f a c e   t h e r e o f ,   as  shown  i n  

F i g .   4,  the   c o n t a i n e r   12  is  f u l l y   a u g m e n t e d   in  s t r e n g t h ,  

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

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

The  c y l i n d e r   16  is  s c r e w e d   in  the   b o t t o m   p o r t i o n   o f  

t he   c o n t a i n e r   12  to  e x t e n d   t h e r e i n t o .   The  c y l i n d e r   16  

h a s   i n t e g r a l l y   f o r m e d   i n n e r   and  o u t e r   w a l l s   36  and  3 8 ,  

t h e   i n n e r   w a l l   36  b e i n g   s c r e w e d   in  the   l o w e r   end  p o r t i o n  

of   t he   c o n t a i n e r   12  so  t h a t   the   l o w e r   end  p o r t i o n   of  t h e  

c o n t a i n e r   is  h e l d   b e t w e e n   the   i n n e r   and  o u t e r   w a l l s   36 

and  38.  An  0 - r i n g   40  is  i n t e r p o s e d   b e t w e e n   the   c y l i n d e r  

16  and  the   c o n t a i n e r   12  to  s e c u r e   l i q u i d - t i g h t n e s s   b e t -  

ween  them.   S i n c e   the   l ower   end  p o r t i o n   of  the   c o n t a i n e r  



12  is   t h u s   h e l d   b e t w e e n   t h e   i n n e r  a n d   o u t e r   w a l l s   36  a n d  

38  of  t he   c y l i n d e r   16,  t h e   e n g a g e m e n t   b e t w e e n  t h e  

c y l i n d e r   and  the   c o n t a i n e r   1 2  m a y   be  s e c u r e   e n o u g h   t o  

p r e v e n t   l e a k a g e   of   t h e   l i q u i d   e v e n   u n d e r   h i g h   p r e s s u r e .  

A l s o ,   t h e   c y l i n d e r   16  may  be  r e m o v a b l y  a t t a c h e d   to  t h e  

b o t t o m   p o r t i o n   of  t h e  c o n t a i n e r   12  by  any  o t h e r   m e a n s  

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

The  c y l i n d e r   1 6  h a s   a  v a l v e   42  f o r   a i r   p r e s s u r i z a -  

t i o n  a t   t he   i n n e r   end  t h e r e o f .   The  p r e s s u r i z a t i o n   v a l v e  

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

i n t o   t he   c o n t a i n e r   12,  i n c l u d i n g   a  v a l v e  p l u g   48  c o u p l e d  

to   a  v a l v e   body  44  by  t h r e e   r o c k i n g   s t r i p s   46  ( s e e   F i g .  

5)  and  c a p a b l e   of  m o v i n g   a l o n g   t h e   a x i a l  d i r e c t i o n .   A 

h o l l o w   p i s t o n   54  is   c o n t a i n e d   i n  t h e   c y l i n d e r   16  so  a s  

to   be  s l i d e  i n s i d e   t he   c y l i n d e r .   The  p i s t o n   54  i n c l u d e s  

a  p a i r   of  p i s t o n s   6 0  a n d   61  r e s p e c t i v e l y   h a v i n g  o n e - w a y  

v a l v e s   58  and  59  f o r   a i r   s u c t i o n  w h i c h   a l l o w   a i r   to   f l o w  

i n t o   a  p r e s s u r e   c h a m b e r   56  d e f i n e d   b e t w e e n   t he   c y l i n d e r  

16  and  t h e   p i s t o n .   He re   t h e   p i s t o n  6 1  i s   s m a l l e r   i n  

d i a m e t e r   t h a n   the   p i s t o n   60,  and  t he   f o r m e r   is   s l i d a b l y  

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

t i o n   v a l v e  4 2   of  t h e   c y l i n d e r   16,  t h e s e   o n e - w a y   v a l v e s  

58  and  59  a re   e a c h  c o m p o s e d   of  a  v a l v e   body  and  a  v a l v e  

p l u g   c o u p l e d   t h e r e t o   by  r o c k i n g   s t r i p s .   As  shown  i n  

F i g .   1,  t he   l a r g e - d i a m e t e r   p i s t o n   60  has   a  number   of  a i r  

i n t a k e s  6 4 ,   and  can  be  l o c k e d   to  t he   c y l i n d e r   16  by  a  

l o c k i n g   means  6 6 .   The  l o c k i n g   means   66  need   o n l y   b e  

a b l e   to   l o c k   t h e   p i s t o n   body   54  to  t he   c y l i n d e r   16  o r  

t h e   c o n t a i n e r  1 2   a t   t he   s p r a y i n g   o p e r a t i o n   of  t h e  

s p r a y e r   10,  and  may  be  of  v a r i o u s   c o n s t r u c t i o n s   w i t h o u t  

b e i n g   l i m i t e d   to  t he   c o n s t r u c t i o n   of  F i g .   1  in  w h i c h   a n  

e n g a g i n g   p r o j e c t i o n   70  f o r m e d   on  the   o u t e r   w a l l   38  o f  

t h e   c y l i n d e r   is  c a u s e d   to   e n g a g e   an  e n g a g i n g   h o l e   68  

f o r m e d   in  the   l a r g e - d i a m e t e r   p i s t o n  6 0 .  

The  a i r - p r e s s u r i z e d   s p r a y e r   10  of  t h e - a b o v e -  

m e n t i o n e d   c o n s t r u c t i o n   i s   o p e r a t e d   a s  f o l o w s .   F i r s t ,  

t h e  c o n t a i n e r   12  i s   t u r n e d  u p s i d e   down,   and  t h e  c y l i n d e r  



16  is  r o t a t e d   to  be  r e l e a s e d   from  the   e n g a g e m e n t   w i t h  

t h e   c o n t a i n e r   12  and  t h e n   r e m o v e d   t o g e t h e r   w i t h   t h e  

p i s t o n   54  f rom  the   c o n t a i n e r   12.  E n t i r e l y   c o n t a i n e d   i n  

t h e   r e c e s s   27  a t   t he   top   p o r t i o n   of  t he   c o n t a i n e r   1 2 ,  

t he   push   b u t t o n   28  w i l l   n e v e r   be  p r e s s e d   e v e n   t h o u g h   t h e  

c o n t a i n e r   is  i n v e r t e d .   T h e n ,   the   l i q u i d   is  s u p p l i e d  

i n t o   t he   c o n t a i n e r   12  t o ,   fo r   e x a m p l e ,   t he   t i p   end  o f  

t h e   l e v e l   bar   32.  In  t h i s   i n v e n t i o n ,   t he   v a l v e   h o u s i n g  

14  and  the   c y l i n d e r   16  a r e   a t t a c h e d   r e s p e c t i v e e l y   to  t h e  

t op   and  b o t t o m   p o r t i o n s   of  the   c o n t a i n e r   12  so  t h a t   t h e y  

a r e   s e p a r a t e d   c o m p l e t e l y .   A c c o r d i n g l y ,   t he   s u p p l y   o f  

t h e   l i q u i d   r e q u i r e s   o n l y   t h a t   the   c y l i n d e r   16  be  r e m o v e d  

f r o m   the   c o n t a i n e r   12,  and  i t   is  q u i t e   u n n e c e s s a r y   t o  

d i s a s s e m b l y   the   v a l v e   h o u s i n g   14.  T h u s ,   t he   d i s a s s e m b l y  

and  a s s e m b l y   a t   t he   l i q u i d   s u p p l y   a re   f a c i l i t a t e d ,   a n d  

l o s s   of  members   i n c l u d e d   in  t h e  v a l v e   h o u s i n g   14  c a n  b e  

p r e v e n t e d .   A f t e r   t h e   l i q u i d   s u p p l y ,   t he   c y l i n d e r   16  i s  

s c r e w e d   a g a i n   i n t o   the   c o n t a i n e r   12.  T h e n ,   t he   l o c k   i s  

r e l e a s e d ,   and  the   p i s t o n   54  is  s l i d d e n   w i t h i n   t h e  

c y l i n d e r   16.  At  t h i s   t i m e ,   the  l a r g e - d i a m e t e r   p i s t o n   60 

of   t he   p i s t o n   54  is  r e c i p r o c a t e d   in  one  w i t h   t he   s m a l l -  

d i a m e t e r   p i s t o n   61  as  t he   l a t t e r   is  k e p t   c o n t a i n e d   i n  

t h e   f o r m e r .   Air  is  s u c k e d   in  t h r o u g h   the   a i r   i n t a k e s  

64,  and  d i s t o r t s   a  s k i r t l i k e   s e a l   of  the   p i s t o n   60  t o  

f l o w   i n t o   the   p r e s s u r e   c h a m b e r   56.  The  a i r   f l o w s   i n t o  

t h e   p r e s s u r e   c h a m b e r   56  a l s o   t h r o u g h   the   a i r   s u c t i o n  

v a l v e s   58  and  59.  The  a i r   i n s i d e   the   p r e s s u r e   c h a m b e r  

56  is  p r e s s u r i z e d   by  a  pumping   a c t i o n   c a u s e d   by  t h e  

r e c i p r o c a t i o n   of  t he   p i s t o n   54  or  the   l a r g e - d i a m e t e r  

p i s t o n   60,  and  f l o w s   t h r o u g h   the  a c c u m u l a t i o n   v a l v e   42 

i n t o   the   c o n t a i n e r   12  to  be  a c c u m u l a t e d   t h e r e i n .   As  t h e  

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

t h e   c o n t a i n e r   12  a c t s   as  r e s i s t a n c e   f o r c e   on  the   l a r g e -  

d i a m e t e r   p i s t o n   60  to  p r e v e n t   smooth   r e c i p r o c a t i o n   o f  

t he   p i s t o n .   S i n c e   h a v i n g   the  s m a l l e r   d i a m e t e r   t h a n   t h a t  

of   t he   l a r g e - d i a m e t e r   p i s t o n   60,  the   s m a l l - d i a m e t e r  

p i s t o n   61  can  s l i d e   w i t h o u t   s u b s t a n t i a l l y   s u f f e r i n g   t h e  



r e s i s t a n c e   f o r c e   of  t he   h i g h - p r e s s u r e   a i r .   A c c o r d i n g l y ,  

a i r   u n d e r   h i g h e r   p r e s s u r e   can  be  a c c u m u l a t e d   in  t h e   c o n -  
t a i n e r   12  by  l o c k i n g   t he   l a r g e - d i a m e t e r   p i s t o n   60  to   t h e  

c y l i n d e r   16  by  t h e   l o c k i n g   means   66  and  r e c i p r o c a t i n g  

t h e   s m a l l - d i a m e t e r   p i s t o n   61  i n s i d e   t he   l a r g e - d i a m e t e r  

p i s t o n   60.  H e r e u p o n ,   when  t he   p i s t o n   54  is   p u s h e d   i n t o  

i t s   l o c k   p o s i t i o n   i n s i d e   t he   c y l i n d e r   16,  t he   r e s i d u a l  

p r e s s u r i z e d   a i r   in  t he   p r e s s u r e   c h a m b e r   56  a c t s   as  a  

r e s i s t a n c e   f o r c e .   As  s e e n   f rom  F i g s .   1  and  6,  e s p e -  

c i a l l y   f rom  F i g .   6,  t h e r e f o r e ,   t he   s p r a y e r   of  t he   i n v e n -  

t i o n   c o m p r i s e s   an  a i r t i g h t n e s s   r e l e a s e   means   74  f o r m e d  

in  t h e   i n n e r   w a l l   of  t he   c y l i n d e r   16  b e t w e e n   a  f o r c e d -  

in   p o s i t i o n   72  of  the   p i s t o n   54  fo r   p u m p i n g   o p e r a t i o n  

as   i n d i c a t e d   by  a  o n e - d o t   c h a i n   l i n e   and  t h e   l o c k  

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

m e a n s   74  i s   f o r m e d   o f ,   fo r   e x a m p l e ,   a  g r o o v e   76  as  s h o w n  

in  F i g .   6.  D u r i n g   t he   pumping   o p e r a t i o n ,   a  s e a l   78  o f  

t h e   l a r g e - d i a m e t e r   p i s t o n   60  r e c i p r o c a t e s   w i t h i n   a  r a n g e  

or  r e g i o n   b e l o w   t h e   f o r c e d - i n   p o s i t i o n   72,  so  t h a t   t h e  

a i r t i g h t n e s s   of  t h e   p i s t o n   54  or  t he   l a r g e - d i a m e t e r  

p i s t o n   60  may  be  m a i n t a i n e d   e f f e c t i v e l y .   In  l o c k i n g   t h e  

p i s t o n   54,  h o w e v e r ,   t he   p i s t o n   54  i s   p u s h e d   in  b e y o n d  

t h e   f o r c e d - i n   p o s i t i o n   72  to  have  i t s   s e a l   78  f i t t e d   i n  

t h e   g r o o v e   76,  so  t h a t   a  gap  80  ( s e e   F i g .   7A)  i s   c r e a t e d  

b e t w e e n   t he   s e a l   78  and  the   i n n e r   w a l l   of  t h e   c y l i n d e r  

16.  As  a  r e s u l t ,   t h e   r e s i d u a l   p r e s s u r i z e d   a i r   in  t h e  

p r e s s u r e   c h a m b e r   56  e s c a p e s   t h r o u g h   t h e   gap  80  i n t o   t h e  

o p e n   a i r   to   r e l e a s e   t he   a i r t i g h t n e s s   of  t he   l a r g e -  

d i a m e t e r   p i s t o n   60.  T h u s ,   the   p i s t o n   54  can  be  e a s i l y  

moved  to  i t s   l o c k   p o s i t i o n   w i t h o u t   s u f f e r i n g   a n y  
r e s i s t a n c e   t h e r e a f t e r .   The  a i r t i g h t n e s s   r e l e a s e   m e a n s  

74  n e e d   o n l y   have   a  f u n c t i o n   to   r e l e a s e   t h e   a i r t i g h t  

r e l a t i o n s h i p   b e t w e e n   the   s e a l   78  and  the   i n n e r   w a l l   o f  

t h e   c y l i n d e r   16.  F u r t h e r ,   the   a i r t i g h t n e s s   r e l e a s e  

means   74  is   no t   l i m i t e d   to  the   c o n f i g u r a t i o n   of  t h e  

e n t i r e l y   c i r c u l a r   g r o o v e ,   and  may  be  p r o v i d e d   w i t h   a  

n u m b e r   o f ,   e . g .   f o u r ,   p r o j e c t i o n s   82  as  shown  :'.n  F i g .  



7B.  To  i m p r o v e   the   a i r t i g h t   e f f e c t ,   t he   s e a l   78  p r e -  

f e r a b l y   has   a  g r o o v e   84  is  w h i c h   a  l u b r i c a n t   can  s t a y .  

The  g r o o v e   84  is  not   l i m i t e d   to  t h e   e n t i r e l y   c i r c u l a r  

g r o o v e   as  shown  in  F ig .   8,  and  may  a l t e r n a t i v e l y   b e  

f o r m e d   of  a  number   of  p a r t i a l   g r o o v e s   or  s m a l l   r e c e s s e s .  

F u r t h e r ,   t he   s k i r t l i k e   s e a l   78  may  be  r e p l a c e d   w i t h   a n  

O - r i n g .  

A l s o ,   as  s een   from  F ig .   6,  t he   s m a l l - d i a m e t e r  

p i s t o n   61  is  p r o v i d e d   w i t h   a n o t h e r   a i r t i g h t n e s s   r e l e a s e  

means   174  i n c l u d i n g   a  g r o o v e   176  w h i c h   is  f o r m e d   in  t h e  

i n n e r   w a l l   of  the  l a r g e - d i a m e t e r   p i s t o n   60  b e t w e e n   a  

f o r c e d - i n   p o s i t i o n   172  as  i n d i c a t e d   by  a  o n e - d o t   c h a i n  

l i n e   and  a  l o c k   p o s i t i o n   as  i l l u s t r a t e d .   A  s e a l   178  o f  

t h e   s m a l l - d i a m e t e r   p i s t o n   61  a l s o   has   a  g r o o v e   184  f o r  

r e t a i n i n g   t he   l u b r i c a n t .   The  a i r t i g h t n e s s   r e l e a s e   m e a n s  

174  of  t he   s m a l l - d i a m e t e r   p i s t o n   61  has  t he   same  f u n c -  

t i o n   as  t h e   a i r t i g h t n e s s   r e l e a s e   means   74  of  t he   l a r g e -  

d i a m e t e r   p i s t o n   60,  t h e r e b y   f a c i l i t a t i n g   the   t h r u s t i n g  

of  the   s m a l l - d i a m e t e r   p i s t o n   61  i n t o   the   l o c k   p o s i t i o n .  

A f t e r   t he   l a r g e - d i a m e t e r   p i s t o n   60  is  l o c k e d ,   t h e  

a i r   is   f u l l y   p r e s s u r i z e d   by  the   s m a l l - d i a m e t e r   p i s t o n  

61,  and  the   s m a l l - d i a m e t e r   p i s t o n   61  is  f o r c e d   i n t o   i t s  

l o c k   p o s i t i o n .   T h e r e a f t e r ,   when  the   c o n t a i n e r   12  i s  

r e s t o r e d   to  i t s   r i g h t   p o s i t i o n   and  the   push   b u t t o n   28  i s  

l o w e r e d   i n s i d e   the  r e c e s s   27,  t he   b l o c k i n g   of  t h e  

l a t e r a l   h o l e   21  of  the  s t em  20  by  the   g a s k e t   22  i s  

r e l e a s e d ,   and  the  l i q u i d   p r e s s e d   by  the   p r e s s u r i z e d   a i r  

a c c u m u l a t e d   in  the  c o n t a i n e r   12  r i s e s   in  the   p i p e   31  a n d  

is   c o n t i n u o u s l y   d i s c h a r g e d   f rom  the   n o z z l e   i n t o   the   o u t -  

s i d e   t h r o u g h   the  l a t e r a l   h o l e   21  and  p a s s a g e   3 0 .  

F i g .   9  shows  a n o t h e r   e m b o d i m e n t   of  the   i n v e n t i o n .  

T h i s   a i r - p r e s s u r i z e d   s p r a y e r   110  d i f f e r s   f rom  t h e  

s p r a y e r   10  in  t h a t   a  c o n t a i n e r   12  is  f o rmed   i n t e g r a l l y  

w i t h   a  c y l i n d e r   16,  and  t h a t   a  c o v e r   s e c t i o n   13 

i n t e g r a l l y   fo rmed   w i th   a  v a l v e   h o u s i n g   14  is  w e l d e d   t o  

t h e   c o n t a i n e r .   I n s t e a d   of  w e l d i n g ,   t he   c o v e r   s e c t i o n   13 

may  be  s c r e w e d   i n t o   the  c o n t a i n e r   12.  A  l o c k i n g   m e a n s  



66  b e t w e e n   a  c y l i n d e r   16  i n t e g r a l l y   f o r m e d   w i t h   t h e   c o n -  

t a i n e r   12  and  a  l a r g e - d i a m e t e r   p i s t o n   60  i s   so  d e s i g n e d  

t h a t   an  e n g a g i n g   p r o j e c t i o n   70  f o r m e d . a t   t h e   l o w e r   e n d  

of  t h e   c o n t a i n e r   1 2  m a y   be  f i t t e d   in  an  e n g a g i n g   h o l e   68  

f o r m e d   in  t he   l a r g e - d i a m e t e r   p i s t o n   60.  S i n c e   t h e   c o n -  

t a i n e r   12  and  t h e   c y l i n d e r   16  a r e   f o r m e d   i n t e g r a l l y ,   t h e  

s p r a y e r   110  is   i m p r o v e d   in  l i q u i d - t i g h t n e s s .  

The  c o n t a i n e r   u s e d   in  t h i s   i n v e n t i o n   need   n o t   be  a  

p r e s s u r e - r e s i s t i n g   c o n t a i n e r   such   as  a  c o n v e n t i o n a l  

m e t a l   can  u s e d   f o r   an  a e r o s o l   s p r a y e r .   I t   is  to  b e  

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

of  such   t y p e   can  s u i t a b l y   b e  u s e d .   F i g .   10  shows  a n  

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

r e s i s t i n g   c o n t a i n e r .   T h i s   s p r a y e r   210  i n c l u d e s   a  

p r e s s u r e - r e s i s t i n g   m e t a l   c o n t a i n e r   212  w h i c h   i s   c h a r a c -  

t e r i z e d   by  i t s   v e r t i c a l   s y m m e t r y   and  by  h a v i n g   a  s t e e l  

c o v e r   213  a t   t h e   l o w e r   end ,   t o o .   A  v a l v e   h o u s i n g   i s  

f i x e d   to   a  s t e e l   c o v e r   ( n o t   shown)  a t   t h e   u p p e r   end  o f  

t h e   a p r a y e r   210  by  a  c l a m p i n g   r i n g ,   w h i l e  a   c y l i n d e r   2 1 6  

is   f i x e d   to   t h e   l o w e r - e n d   s t e e l   c o v e r   213  by  a  c l a m p i n g  

r i n g   217.   N u m e r a l   219  d e s i g n a t e s   a  p l u g   f o r   l i q u i d  

s u p p l y .  

W i t h   the   s p r a y e r   210  i n c l u d i n g   t h e   p r e s s u r e -  

r e s i s t i n g   m e t a l   c o n t a i n e r   212  t h u s   f o r m e d   in  t he   v e r -  

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

c o s t   of  t he   d i e   f o r   t he   c o n t a i n e r   is  r e d u c e d ,   and  t h e  

a s s e m b l y   is  f a c i l i t a t e d .   Wi th   s u c h   c o n s t r u c t i o n ,  

m o r e o v e r ,   t he   s p r a y e r   may  be  h i g h   in  p r e s s u r e  

r e s i s t a n c e ,   and  t h e   g r e a t e r - p a r t   of  t he   c o n v e n t i o n a l  

p r e s s u r e - r e s i s t i n g   m e t a l   c o n t a i n e r   may  be  u t i l i z e d  

d i r e c t l y .  

As  shown  in  F i g s .   10  and  11,  a  p i s t o n   54  has   on  i t s  

o u t e r   s u r f a c e   p r o j e c t i o n s   221  w h i c h   p r e s s   the   c l a m p i n g  

r i n g   217  t o w a r d   t he   c y l i n d e r   216:  A l t h o u g h   f o u r   p r o j e c -  

t i o n s   2 2 1  a r e   e q u i a n g u l a r l y   a r r a n g e d   in  t h i s   e m b o d i m e n t ,  

a t   l e a s t   one  p r o j e c t i o n   w i l l   s u f f i c e .   S u b s t a n t i a l l y   U-  

s h a p e d  n o t c h e s   223  s u r r o u n d i n g   the   p r o j e c t i o n s   221  a r e  



f o r m e d   on  the   o u t s i d e   of  the   p i s t o n   54.  In  s u c h  

c o n s t r u c t i o n ,   the   p r o j e c t i o n s   221  a r e   p r e s s e d   a g a i n s t  

t h e   c l a m p i n g   r i n g   217  w i t h   s u f f i c i e n t   e l a s t i c i t y   due  t o  

t h e   e x i s t e n c e   of  the   n o t c h e s   223.  T h u s ,   t he   c l a m p i n g  

r i n g   217  can  s e c u r e l y   h o l d   the   c y l i n d e r   216  b e t w e e n  

i t s e l f   and  the   s t e e l   c o v e r   2 1 3 .  

F i g .   12  shows  a n o t h e r   e m b o d i m e n t   u t i l i z i n g   a  

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

310 ,   a  c y l i n d e r   316  is  a t t a c h e d   to  a  s t e e l   c o v e r   313  b y  

a  p l a s t i c   c l a m p i n g   member  317  w h i c h   i s   o u t s e r t - f o r m e d   o n  

t h e   s t e e l   c o v e r   313.  N a m e l y ,   the   c l a m p i n g   member  317  i s  

p r o v i d e d   w i t h   an  i n t e r n a l - t h r e a d   p o r t i o n   319  in  w h i c h   a n  

e x t e r n a l - t h r e a d   p o r t i o n   321  f o r m e d   on  t he   o u t s i d e   of  t h e '  

c y l i n d e r   316  is  s c r e w e d   so  t h a t   t he   c y l i n d e r   is  f i x e d   t o  

t h e   s t e e l   c o v e r   313.  F u r t h e r ,   the   c l a m p i n g   member  317  

has   a  d o w n w a r d l y   p r o j e c t e d   s e a l   323  w h i c h   a b u t s   on  a n  

i n n e r   s u r f a c e   325  of  the   c y l i n d e r   316  to  s e c u r e  

l i q u i d - t i g h t n e s s .   A l t h o u g h   the   c l a m p i n g   member  3 1 7  

and  the   c y l i n d e r   316  a re   r e m o v a b l y   c o n n e c t e d   b y  

s c r e w i n g   in  the   e m b o d i m e n t   of  F ig .   12,  t h e y   may  be  r e m o -  

v a b l y   c o n n e c t e d   by  any  o t h e r   s u i t a b l e   m e a n s .   N a t u r a l l y ,  

t h e   p r o j e c t e d   s e a l   323  may  be  r e p l a c e d   w i t h   any  o t h e r  

s e a l   member ,   such   as  a  s k i r t - l i k e   s e a l .   N u m e r a l s   327  a n d  

329  d e s i g n a t e   a  p l u r a l i t y   of  r e i n f o r c i n g   r i b s   fo rmed   o n  

the   c y l i n d e r   316  and  a  p i s t o n   354,   r e s p e c t i v e l y .  

T h u s ,   the   s p r a y e r   310  c a p a b l e   of  e a s y   a s s e m b l y   a n d  

e a s y   l i q u i d   s u p p l y   may  be  p r o v i d e d   by  o u t s e r t - f o r m i n g   o n  

t h e   s t e e l   c o v e r   313  the  c l a m p i n g   member  317  wh ich   i n c l u -  

d e s   the   means  r e m o v a b l y   c o n n e c t e d   to  the   c y l i n d e r   316  

and  the  s e a l   member  for   l i q u i d - t i g h t n e s s .   F u r t h e r ,   t h e  

i n t e g r a l   f o r m a t i o n   of  the   c l a m p i n g   member  317  and  t h e  

s t e e l   c o v e r   313  can  c o m p l e t e l y   p r e v e n t   the  l o s s   of  t h e  

c l a m p i n g   member  317  d u r i n g   the   l i q u i d   s u p p l y .  

In  any  of  the   a b o v e - m e n t i o n e d   e m b o d i m e n t s ,  

m o r e o v e r ,   a  o n e - w a y   v a l v e   142  for   a i r   p r e s s u r i z a t i o n   a s  

shown  in  F i g s .   13  and  14  may  be  used   in  the  c y l i n d e r  

i n s t e a d   of  u s i n g   the   o n e - w a y   v a l v e   42  as  shown  in  F i g .  



5A.  The  r o c k i n g   s t r i p s   46  of  t he   v a l v e   42  e x t e n d   in  a  
f l a t   m a n n e r ,   w h e r e a s   r o c k i n g   s t r i p s   146  of  t he   v a l v e   1 4 2  

e x t e n d   a x i a l l y   or  in  t h r e e   d i m e n s i o n s .   T h e r e f o r e ,   a  
v a l v e   p l u g   48  of  t h e   v a l v e   142  can  be  e n a b l e d   to   p r o d u c e  

s u f f i c i e n t   a x i a l   b i a s i n g   f o r c e   by  a t t a c h i n g   a  v a l v e   b o d y  
144  of  the   v a l v e   142  to  t h e   t i p   end  of  t h e   p i s t o n   w i t h  

t h e   v a l v e   p l u g   48  p r e s s i n g   on  t h e   v a l v e   s e a t .  

A c c o r d i n g l y ,   t he   v a l v e   142  can  h a v e  e n o u g h   r e s i s t a n c e  

f o r c e   a g a i n s t   t he   a i r   i n s i d e   t h e   p r e s s u r e   c h a m b e r   5 6 ,  

e n s u r i n g   r e l i a b l e   v a l v e   a c t i o n .  

In  the   a i r - p r e s s u r i z e d   s p r a y e r s   10,  110,   210  a n d  

310  of  the   i n v e n t i o n ,   f u r t h e r m o r e ,   t he   push   b u t t o n   28  i s  

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

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

u n e x p e c t e d   d e p r e s s i o n   f o r   a c c i d e n t   p r e v e n t i o n .   F o r  

e x a m p l e ,   a  c h i l d - p r o o f   m e c h a n i s m   150,   as  shown  in  F i g s .  

15  and  16,  i n c l u d e s   a  s t o p p e r   154  w h i c h   i s   f o r m e d  

i n t e g r a l l y   w i t h   t he   p u s h   b u t t o n   28  t h r o u g h   a  h i n g e   1 5 2 .  

A  r e c t a n g u l a r   r e c e s s   156  f o r   c o n t a i n i n g   the   s t o p p e r   1 5 4  

is  f o r m e d   in  t he   p e r i p h e r a l   s u r f a c e   of  t he   c o n t a i n e r   1 2 .  

As  s e e n   f rom  F ig .   15,  t he   r e c e s s   156  has   a  s h o u l d e r   p o r -  
t i o n   158  a g a i n s t   w h i c h   e . g .   t h e   f r e e   end  of  t he   s t o p p e r  

154  a b u t s .   F u r t h e r ,   a  d e n t   160  in  t h e   s h a p e   of  e . g .   a  

s u b s p h e r e   is  f o r m e d   in  t h e   s u r f a c e   o f - t h e   r e c e s s   156  s o  

t h a t   a  gap  is   c r e a t e d   b e t w e e n   t h e   back   s i d e   of  t h e  

s t o p p e r   154  and  t h e   p e r i p h e r a l   s u r f a c e   of  t h e   c o n t a i n e r  

12  when  the   d e n t   is  p a r t i a l l y   c o v e r e d   w i t h   t he   f r e e   e n d  

p o r t i o n   of  t he   s t o p p e r .   N u m e r a l   162  d e s i g n a t e s   a  d e n t  

f o r m e d   on  the   top   of  t he   p u s h  b u t t o n   28  f o r  s m o o t h   l o c a -  

t i o n   of  an  o p e r a t o r ' s   f i n g e r .  

In  the   s p r a y e r   of  t he   a b o v e - m e n t i o n e d   c o n s t r u c t i o n ,  

t h e   push   b u t t o n   28  can  be  p r e v e n t e d   f r o m  d e s c e n d i n g   b y  

t h e   e n g a g e m e n t   b e t w e e n   t h e   s h o u l d e r   p o r t i o n   158  and  t h e  

f r e e   end  of  t he   p u s h   b u t t o n   e v e n   i f   the   push   b u t t o n   i s  

p r e s s e d .   T h u s ,   u n e x p e c t e d   d e p r e s s i o n   of  t he   p u s h   b u t t o n  

28  can  be  a v o i d e d   e v e n   d u r i n g   s t o r a g e   as  w e l l   as  d u r i n g  

p a c k i n g   and  e x h i b i t i o n .   The  e n g a g e m e n t  b e t w e e n   t h e  



s t o p p e r   154  and  the   s h o u l d e r   p o r t i o n   158  of  t he   r e c e s s  

156  can  e a s i l y   be  r e l e a s e d   by  s w i n g i n g   t he   s t o p p e r   154  

a r o u n d   the   h i n g e   152,   as  i n d i c a t e d   by  a  o n e - d o t   c h a i n  

l i n e   in  F ig .   16.  By  s u c h   r e l e a s e   of  t he   e n g a g e m e n t ,   t h e  

p u s h   b u t t o n   28  is  a l l o w e d   to  d e s c e n d ,   and  the   d e s i r e d  

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

d e p r e s s i n g   the   push   b u t t o n   28  as  r e q u i r e d .   T h e  

e x i s t e n c e   of  the   d e n t   160  f a c i l i t a t e s   t he   swing   of  t h e  

s t o p p e r   1 5 4 .  

The  s h o u l d e r   p o r t i o n   158  of  t he   r e c e s s   156  n e e d  

o n l y   have  a  f u n c t i o n   to  p r e v e n t   t he   p u s h   b u t t o n   28  f r o m  

d e s c e n d i n g ,   and  is  no t   l i m i t e d   to  t he   a r r a n g e m e n t   o f  

F i g s .   15  and  16  in  w h i c h   i t   a b u t s   a g a i n s t   the   f r e e   e n d  

of  the   push   b u t t o n   28.  As  shown  in  F i g s .   17  and  18,  f o r  

e x a m p l e ,   an  e n g a g i n g   p r o j e c t i o n   164  may  be  p r o j e c t e d  

f r o m   the   back   of  the   s t o p p e r   154  so  t h a t   the   s h o u l d e r  

p o r t i o n   158  can  e n g a g e   the   p r o j e c t i o n   164.   In  t h i s  

c a s e ,   the   d e n t   160  may  be  f o r m e d   g r e a t e r ,   so  t h a t   t h e  

s t o p p e r   154  can  be  swung  more  s m o o t h l y .  

F i g s .   19  to  22  show  a n o t h e r   c h i l d - p r o o f   m e c h a n i s m  

170  w h i c h   i n c l u d e s   a  s e e s a w - t y p e   s t o p p e r   174  f o r m e d  

i n t e g r a l l y   w i t h   the   push   b u t t o n   28  t h r o u g h   a  p a i r   o f  

c o n n e c t i o n   p i e c e s   172.   Formed  in  t he   p e r i p h e r a l   s u r f a c e  

of  t h e   c o n t a i n e r   12  is  a  r e c e s s   178  h a v i n g   a  s h o u l d e r  

p o r t i o n   176  a g a i n s t   w h i c h   e . g .   t he   t i p   end  p o r t i o n   o f  

t h e   s t o p p e r   174  a b u t s .  

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

170  of  the   a f o r e s a i d   c o n s t r u c t i o n ,   the   push   b u t t o n   28  i s  

p r e v e n t e d   f rom  d e s c e n d i n g   by  the   e n g a g e m e n t   b e t w e e n   t h e  

s h o u l d e r   p o r t i o n   176  of  the   r e c e s s   178  and  the  s t o p p e r  

174  even   i f   the   push   b u t t o n   28  is  p r e s s e d .   The  e n g a g e -  

m e n t   b e t w e e n   the   s t o p p e r   174  and  the   s h o u l d e r   p o r t i o n  

176  can  e a s i l y   be  r e l e a s e d   by  s w i n g i n g   the   s t o p p e r   174  

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

p i e c e s   172,   as  i n d i c a t e d   by  a  o n e - d o t   c h a i n   l i n e   in  F i g .  

22.  By  such   r e l e a s e   of  the   e n g a g e m e n t ,   the  push  b u t t o n  

28  is  a l l o w e d   to  d e s c e n d ,   and  the   d e s i r e d   s p r a y i n g  



o p e r a t i o n   can   be  p e r f o r m e d   w i t h   e a s e   by  d e p r e s s i n g   t h e  

p u s h   b u t t o n   28  as  r e q u i r e d .  

W i t h   a  d e n t   180  f o r   p r e s s i n g   f o r m e d   on  one  end  p o r -  
t i o n   of   t h e   s t o p p e r   174 ,   an  o p e r a t o r   can  t a c t u a l l y   p e r -  
c e i v e   t h e   p r o p e r   p o r t i o n   of  t h e   s t o p p e r   174  to   b e  

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

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

p a i r   of  e n g a g i n g   p r o j e c t i o n s   182  e a c h   h a v i n g   e . g .   a  s u b -  

c i r c u l a r   c r o s s   s e c t i o n   a r e   f o r m e d   o n  t h e   d i s t a l   end  p o r -  
t i o n   of  t he   s t o p p e r   174,   and  e n g a g i n g   h o l e s   184  t o  

e n g a g e   t h e   p r o j e c t i o n s   182  a r e   f o r m e d   in  t he   s h o u l d e r  

p o r t i o n   176.   Such  c o m b i n a t i o n   of  t he   e n g a g i n g   p r o j e c -  

t i o n s   182  and  the   e n g a g i n g   h o l e s   184  can   e n s u r e   f u l l  

e n g a g e m e n t   b e t w e e n   the   s t o p p e r   174  and  t h e   s h o u l d e r   p o r -  
t i o n   176  d u r i n g   s t o r a g e ,   t h e r e b y   p o s i t i v e l y   p r e v e n t i n g  

u n e x p e c t e d   d e p r e s s i o n   of  t he   p u s h   b u t t o n   28.  I t   g o e s  
w i t h o u t   s a y i n g   t h a t   t he   same  e f f e c t   may  be  o b t a i n e d   i f  

t h e   e n g a g i n g   h o l e s   a r e   f o r m e d   in  t he   s t o p p e r   174  a n d  

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

176.   In  o r d e r   to  p r e v e n t   t he   s t o p p e r  1 7 4   f r o m   a c c i d e n -  

t a l l y   e n g a g i n g   t h e   s h o u l d e r   p o r t i o n   176  t o   p r o h i b i t   t h e  

d e s c e n t   of  the   p u s h   b u t t o n   28  in  t he   m i d d l e   of   a  

s p r a y i n g   o p e r a t i o n ,   i t  i s   a d v i s a b l e   t o   f o rm  an  e n g a g i n g  

p r o j e c t i o n   186  a t   t he   o t h e r   end  p o r t i o n   of  t h e   s t o p p e r  

174  and  an  e n g a g i n g   h o l e   188  t o  e n g a g e   t h e   p r o j e c t i o n  

186  in   t h e   p u s h   b u t t o n   28,  f o r   e x a m p l e .   W i t h   s u c h  

c o n s t r u c t i o n ,   i f   t h e   e n g a g i n g   p r o j e c t i o n   186  i s   p r e -  

v i o u s l y   e n g a g e d   w i t h   t h e   e n g a g i n g   h o l e   186,   t h e   p u s h  

b u t t o n   28  is  a l w a y s  k e p t   d e s c e n d a b l e  t o   b e  r e a d y   f o r  

c o n t i n u o u s   s p r a y i n g .   A l s o   in  t h i s   c a s e ,   t h e   same  e f f e c t  

may  be  o b t a i n e d   i f   t he   e n g a g i n g   h o l e  a n d   e n g a g i n g   p r o -  

j e c t i o n   a r e   f o r m e d   in  t he   s t o p p e r   174  and  on  t h e   p u s h  

b u t t o n   28,   r e s p e c t i v e l y .  

In  t he   c h i l d - p r o o f   m e c h a n i s m   150  or  170 ,   a s  

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

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

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



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

f o r m e d   in  t he   p e r i p h e r a l   s u r f a c e   of  the   c o n t a i n e r .   W i t h  

s u c h   c o n s t r u c t i o n ,   the   p u s h   b u t t o n   is  p r e v e n t e d   f r o m  

b e i n g   d e p r e s s e d   u n l e s s   t he   e n g a g e m e n t   b e t w e e n   t h e  

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

r e l e a s e d ,   so  t h a t   u n e x p e c t e d   d e p r e s s i o n   of  t he   push   b u t -  

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

a l l o w e d   when  the   s t o p p e r   is   swung  a r o u n d   the   h i n g e   o r  

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

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

to   t he   p o s i t i o n   to  e n g a g e   the   s h o u l d e r   p o r t i o n .   T h u s ,  

w i t h   t he   c h i l d - p r o o f   m e c h a n i s m ,   the   p u s h   b u t t o n   can  b e  

r e p e a t e d l y   b r o u g h t   to  the   u n d e s c e n d a b l e   or  l o c k e d   s t a t e  

t o   p r e v e n t   a c c i d e n t s   d u r i n g   s t o r a g e .   I t   is  to  b e  

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

can   be  a p p l i e d   no t   o n l y   to  a i r - p r e s s u r i z e d   s p r a y e r s   b u t  

a l s o   to  a e r o s o l - t y p e   s p r a y e r s .  

In  t he   a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  t h e  

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

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

c o n n e c t i o n   w i t h   a  d e s c e n d i n g   a c t i o n   of  t he   n o z z l e ,   a n d  

p i p e   f o r   l e a d i n g   a  l i q u i d   in  a  c o n t a i n e r   is  a t t a c h e d   t o  

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

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

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

s l i d e   of  the   p i s t o n   to   f l ow  i n t o   the   c o n t a i n e r   is  r e m o -  

v a b l y   a t t a c h e d   to  t he   b o t t o m   p o r t i o n   of  the   c o n t a i n e r   t o  

e x t e n d   i n s i d e   the   c o n t a i n e r .   T h u s ,   the   c y l i n d e r   and  t h e  

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

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

c y l i n d e r   f rom  the   c o n t a i n e r   i n d e p e n d e n t l y   of  the   v a l v e  

h o u s i n g .   In  c o n s e q u e n c e ,   l o s s   of  members   r e l a t e d   to  t h e  

v a l v e   h o u s i n g   can  be  p r e v e n t e d   at  the   t ime   of  l i q u i d  

s u p p l y .   S i n c e   the   c y l i n d e r ,   wh ich   is  a t t a c h e d   to  t h e  

b o t t o m   p o r t i o n   of  t he   c o n t a i n e r   to  e x t e n d   t h e r e i n ,   i s  

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

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



c y l i n d e r   by  t h e   p r e s s u r i z e d   a i r   in  t h e   c o n t a i n e r   is  n o t  

v e r y   g r e a t ,   and  t h e   p i s t o n   can  be  r e c i p r o c a t e d   e v e n  

a f t e r   t h e   a i r   p r e s s u r i z a t i o n   i n s i d e   t h e   c o n t a i n e r   i s  

a d v a n c e d   w e l l   e n o u g h .   A c c o r d i n g l y ,  f u l l y   p r e s s u r i z e d  

a i r   can  be  a c c u m u l a t e d   in  t he   c o n t a i n e r   to   e n s u r e  

s p r a y i n g   of  h i g h l y   m i n u t e   p a r t i c l e s .   I f   n e c e s s a r y ,   t h e  

p i s t o n   may  be  made  up  of  l a r g e  a n d   s m a l l  p i s t o n s   f o r  

h i g h e r   p r e s s u r e .  

F u r t h e r ,   in  t h e   s p r a y e r   o f  t h e   i n v e n t i o n ,   a  m e a n s  

f o r   r e l e a s i n g   t he   a i r t i g h t n e s s   b e t w e e n   t h e   s e a l   of   t h e  

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

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

of   t h e   p i s t o n   and  t h e   f o r c e d - i n   p o s i t i o n   of  t he   p i s t o n  

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

can  be  r e l e a s e d   by  t he   a i r t i g h t n e s s   r e l e a s e   means   w h e n  

t h e   p i s t o n   is   p r e s s e d   t o w a r d   t he   l o c k   p o s i t i o n  b e y o n d  

t h e   f o r c e d - i n   p o s i t i o n   a f t e r   t he   s l i d i n g   a c t i o n .   As  a  

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

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

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

p i s t o n   e s c a p e s   i n t o   t h e  a t m o s p h e r e ,   so  t h a t   t he   p i s t o n  

c a n   e a s i l y   be  moved  to   i t s  l o c k  p o s i t i o n   w i t h o u t  

r e c e i v i n g   any  r e s i s t a n c e .   Such  c o n s t r u c t i o n   w i l l   e n s u r e  

e a s y   l o c k i n g ,   as  w e l l   as  s m o o t h   s l i d i n g   a c t i o n ,   of   t h e  

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

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



1.  An  a i r - p r e s s u r i z e d   s p r a y e r   c o m p r i s i n g   a  c o n -  

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

c y l i n d e r   a t t a c h e d   to  t he   c o n t a i n e r ,   t he   c y l i n d e r  

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

i n n e r   p e r i p h e r a l   s u r f a c e   of  the   c y l i n d e r   to   s u p p l y  

p r e s s u r i z e d   a i r   to  the  c o n t a i n e r ,   and  a  o n e - w a y   v a l v e  

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

by  t h e   s l i d e   of  the   p i s t o n   to  f low  i n t o   t he   c o n t a i n e r ;  

t he   s p r a y e r   (10,  110,   210,  310)  c h a r a c t e r i z e d  

in   t h a t   t he   c y l i n d e r   (16,   216,   316)  is  r e m o v a b l y  

a t t a c h e d   to  t he   b o t t o m   p o r t i o n   of  the   c o n t a i n e r   ( 1 2 ,  

212)   to   e x t e n d   upward   i n s i d e   the   c o n t a i n e r   (12,   2 1 2 ) ,  

and  t h a t   a  v a l v e   h o u s i n g   (14)  is  a t t a c h e d   to  t he   t o p  

p o r t i o n   of  the   c o n t a i n e r   (12,   2 1 2 ) ,   t he   v a l v e   h o u s i n g  

(14)   i n c l u d i n g   a  d e s c e n d a b l e   n o z z l e   ( 2 9 ) ,   a  o n e - w a y  

v a l v e   (18)  f o r   s p r a y i n g   w h i c h   o p e n s   in  c o n n e c t i o n   w i t h   a 

d e s c e n d i n g   a c t i o n   of  the   n o z z l e   ( 2 9 ) ,   and  a  p i p e   ( 3 1 )  

f o r   l e a d i n g   the   l i q u i d   c o n t a i n e d   in  the   c o n t a i n e r   ( 1 2 ,  

212)  i n t o   t he   s p r a y i n g   v a l v e   ( 1 8 ) .  

2.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  c l a i m   1 

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

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

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

to   be  f i t t e d   in  the   e n g a g i n g   g r o o v e .  

3.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  c l a i m  

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

t h e   c o n t a i n e r ,   and  a  number   of  r a d i a l l y   e x t e n d i n g   r e i n -  

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

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

4.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  a n y  o n e  

of   c l a i m s   1  to   3,  w h e r e i n   the   p i s t o n   i n c l u d e s   l a r g e -   a n d  

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

h a v i n g   an  a i r   i n t a k e   v a l v e   wh ich   a l l o w s   a i r   to  f l ow  i n t o  

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

c y l i n d e r ,   t he   s m a l l - d i a m e t e r   p i s t o n   b e i n g   s l i d a b l y  



d i s p o s e d   i n s i d e   t he   l a r g e - d i a m e t e r   p i s t o n .  

5.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to   a n y  o n e  
of   c l a i m s   1  to   3,  w h e r e i n   t h e   p i s t o n   is  c o m p o s e d   o f  

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

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

t h e   c y l i n d e r .  

6.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to   a n y  o n e  
of   c l a i m s   1  to   3  f u r t h e r   c o m p r i s i n g   an  a i r t i g h t n e s s  

r e l e a s e   means   f o r m e d   in  t h e   i n n e r   w a l l   of  t he   c y l i n d e r  

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

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

a i r t i g h t n e s s   b e t w e e n   t he   s e a l   of  t he   p i s t o n   and  t h e  

i n n e r   w a l l   of  the   c y l i n d e r   w i l l   be  r e l e a s e d .  

7.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  c l a i m  

6,  w h e r e i n   t he   a i r t i g h t n e s s   r e l e a s e   means   i n c l u d e s   a  

g r o o v e   c a p a b l e   of  d e f i n i n g   a  gap  b e t w e e n   t he   g r o o v e   a n d  

t h e   s e a l   of  t he   p i s t o n .  

8.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to   c l a i m  

6,  w h e r e i n   t he   a i r t i g h t n e s s   r e l e a s e   means   i n c l u d e s   p r o -  

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

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

9.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  a n y  o n e  
of   c l a i m s   1  to   3,  w h e r e i n   t he   s e a l   of  t he   p i s t o n   is   a  

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

g r o o v e   in  w h i c h   a  l u b r i c a n t   can  s t a y .  

10.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  a n y  

one  of  c l a i m s   1  to  3  f u r t h e r   c o m p r i s i n g   a  p u s h   b u t t o n  

h a v i n g   a  n o z z l e   and  d e s c e n d a b l y   d i s p o s e d   i n s i d e   a  r e c e s s  

a t   t he   top   p o r t i o n   of  t he   c o n t a i n e r ,   and  a  c h i l d - p r o o f  

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

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

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

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

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

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

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

a g a i n s t   w h i c h   the   s t o p p e r   a b u t s .  



11.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  c l a i m  

10,  w h e r e i n   t he   s t o p p e r   of  the   c h i l d - p r o o f   m e c h a n i s m   i s  

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

t h e r e b e t w e e n ,   and  a  d e n t   is  f o r m e d   in  the   o u t e r  

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

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

to   c r e a t e   a  gap  b e t w e e n   the   back   s i d e   of  the   s t o p p e r   a n d  

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

12.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  c l a i m  

10,  w h e r e i n   t he   s t o p p e r   of  the   c h i l d - p r o o f   m e c h a n i s m   i s  

a  s e e s a w - t y p e   s t o p p e r   c a p a b l e   of  r o c k i n g   a r o u n d   a  p a i r  

of   c o n n e c t i n g   p i e c e s .  

13.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  c l a i m  

12,  w h e r e i n   t he   s t o p p e r   is  p r o v i d e d   w i t h   a  d e n t   f o r  

p r e s s i n g   on  t he   one  end  p o r t i o n   w h e r e b y   the   p r o p e r   p o r -  

t i o n   of  t he   s t o p p e r   to   be  p r e s s e d   can  be  t a c t u a l l y  

p e r c e i v e d .  

14.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  c l a i m  

13,  w h e r e i n   a  c o m b i n a t i o n   of  an  e n g a g i n g   p r o j e c t i o n   a n d  

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

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

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

15.  An  a i r - p r e s s u r i z e d   s p r a y e r   a c c o r d i n g   to  c l a i m  

14,  w h e r e i n   a  c o m b i n a t i o n   of  an  e n g a g i n g   p r o j e c t i o n   a n d  

an  e n g a g i n g   h o l e   fo r   m a i n t a i n i n g   the   s t o p p e r   in  a  p o s i -  

t i o n   where   t he   s t o p p e r   is  s e p a r a t e d   f rom  the   s h o u l d e r  

p o r t i o n   is  d i s p o s e d   b e t w e e n   the   s t o p p e r   and  the   p u s h  

b u t t o n .  
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