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Trigger  actuated  pump  and  combination  thereof  with  a  fluid  container. 
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A  manually  operable  fluid  dispensing  pump  (10)  for 
attachment  to  a  container  (14)  for  a  fluid  to  be  dispensed, 
comprising  an  open  flexible  tubular  bladder  (20),  a  housing 
(16)  which  includes  a  cavity  (11)  intended  to  contain  the 
tubular  bladder,  and  a  trigger  (18)  connected  to  the  housing 
(16),  such  that  it  will  depress  the  bladder  (20). 

The  bladder  has  a  downstream  end  (20b)-provided  with 
a  one-way  outlet  valve  comprising  a  cylinder  with  a cross- 
section  smaller  than  the  cross-section  of  the  bladder,  which 
interacts  with  post  (50)  on  assembly  with  the  nozzle  (22),  an 
upstream  end  (20a)  open  to  permit  fluid  to  flow  into  the 
bladder  under  control  of  a  flap-valve  formed  by  the  bladder 
side  wall. 

The  upstream  flap-valve  permits  the  flow  of  fluid  from 
the  container  (14)  via  a  channel  (21,  28)  to  the  pump  when 
the  bladder  expands  to  regain  its  natural  profile  after  de- 
pression.  Venting  means  (45)  are  incorporated  between 
container  (14)  and  cavity  (19),  and  the  trigger  (18)  operates 
on  the  bladder  (20)  by  means  of  a  skid  plate  (30)  having  a 
raised  profile  (30A). 



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

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

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

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

f o r   l i q u i d   c o n t a i n e r s   h a v e   b e e n   p r o p o s e d   in   t h e   p a s t .  

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

U . S .   P a t e n t   S p e c i f i c a t i o n   No.  3 , 7 4 9 , 2 9 0 .   Such   a  p u m p  

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

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

d e p r e s s i n g   t h e   t r i g g e r   to   s p r a y   l i q u i d s   f r o m   a  n o z z l e .  

A d d i t i o n a l   t r i g g e r   pumps  w h i c h   e m p l o y   f l e x i b l e   t u b u l a r  

m e m b e r s   a r e   d i s c l o s 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   N o s .  

4 , 1 0 1 , 0 5 7   and  4 , 1 9 9 , 0 8 3 .  

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   t h e r e   i s   p r o v i d e d  

a  m a n u a l l y   o p e r a b l e   l i q u i d   d i s p e n s i n g   pump  f o r   u s e   a n d  

i n c o r p o r a t i o n   on  a  c o n t a i n e r   f o r   a  l i q u i d   t o   be  d i s p e n s e d  

c o m p r i s i n g   in   c o m b i n a t i o n :  

a.  t u b u l a r   b l a d d e r   m e a n s   h a v i n g   f l e x i b l e   w a l l s  

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



d e p r e s s e d   and  r e l a x e d ,   s a i d   b l a d d e r   m e a n s  

h a v i n g   an  u p s t r e a m   end  and  a  d o w n s t r e a m   e n d ,  

s a i d   d o w n s t r e a m   end  h a v i n g   an  i n t e g r a l l y  

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

f l u i d   to  f l o w   o u t w a r d l y   f rom  s a i d   b l a d d e r  

m e a n s ,   s a i d   o n e - w a y   v a l v e   means   c o m p r i s i n g   a  

c y l i n d e r   in  s a i d   d o w n s t r e a m   end  of  s a i d  

b l a d d e r   h a v i n g   a  d i a m e t e r   s m a l l e r   t h a n   t h a t  

of  s a i d   b l a d d e r ,   s a i d   u p s t r e a m   end  of  s a i d  

b l a d d e r   means   b e i n g   open   to  p e r m i t   f l u i d   t o  

f l o w   i n t o   s a i d   b l a d d e r   m e a n s ;  

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

h a v i n g :  

i .   c a v i t y   means   f o r   r e c e i v i n g   a n d  

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

i i .   c h a n n e l   means   c o m m u n i c a t i n g   w i t h   s a i d  

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

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

u p s t r e a m   end  of  s a i d   b l a d d e r   means   a n d  

b e t w e e n  s a i d   u p s t r e a m   end  and  s a i d  

d o w n s t r e a m   end  of   s a i d   b l a d d e r   m e a n s  

when  s a i d   b l a d d e r   m e a n s  i s   r e c e i v e d   i n  

s a i d   c a v i t y   m e a n s ,   s a i d   u p s t r e a m   e n d  

of   s a i d   b l a d d e r   means   s e a l i n g   one  e n d  

of  s a i d   c h a n n e l   means   to   p r e v e n t  

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



f r o m  s a i d   c h a n n e l   m e a n s   when  s a i d  

b l a d d e r  m e a n s   i s   in  a  d e p r e s s e d  

p o s i t i o n   or  in  i t s   n a t u r a l   p r o f i l e  

and  p e r m i t t i n g   f l u i d s   to   e n t e r   s a i d  

b l a d d e r   means   w h i l e   s a i d   b l a d d e r   m e a n s  

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

a n d ,  

c.  t r i g g e r   means   c o n n e c t e d   to  s a i d   h o u s i n g  

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

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

The  i n v e n t i o n   e n c o m p a s s e s   a  c o m b i n a t i o n   of   t h e  

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

in   d e t a i l   by  r e f e r e n c e   t o   a  p r e f e r r e d   e m b o d i m e n t   shown  i n  

t h e   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   d r a w i n g s : -  

FIGURE  1  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  a  pump  i n  

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   m o u n t e d   on  a  c o n t a i n e r ;  

F I G U R E   2  i s   a  f r o n t   e l e v a t i o n a l   v i e w   o f  t h e   pump  a n d  

c o n t a i n e r   of   F i g u r e   1 ;  

FIGURE  3  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e s  

3-3  6f  F i g u r e   2 ;  

FIGURE  4  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e s  

3-3   of  F i g u r e   2  in   w h i c h   t h e   t r i g g e r   i s   b e i n g   d e p r e s s e d ;  

FIGURE  5  i s   an  e n l a r g e d ,   c u t - a w a y   v i e w   t a k e n   a l o n g  

l i n e s   5-5  of  F i g u r e   4 ;  



FIGURE  6  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e s  

3 -3   of  F i g u r e   2  in   w h i c h   t h e   t r i g g e r   i s   b e i n g   r e l e a s e d ;  

FIGURE  7  i s   a  r e a r   p l a n   v i e w   of   t h e   f l e x i b l e   v a l v e  

m e m b e r   e m p l o y e d   in   t h e   pump  of   F i g u r e   1 ;  

FIGURE  8  i s   a  s i d e   v i e w   of   t h e   l i q u i d   c o n d u i t   e m p l o y -  

ed  i n   t h e   pump  of   F i g u r e   1 ;  

FIGURE  9  i s   a  f r o n t   end  v i e w   of   t h e   c o n d u i t   o f  

F i g u r e   8 ;  

FIGURE  10  i s   a  f r o n t   p l a n   v i e w   of   t h e   f l e x i b l e   v a l v e  

m e m b e r   of  F i g u r e   7 ;  

FIGURE  11  i s   a  s i d e   v i e w   of   t h e   f l e x i b l e   v a l v e  

m e m b e r   of   F i g u r e   7 ;  

FIGURE  12  i s   a  f r o n t   end  v i e w   of  t h e   f l e x i b l e   b l a d d e r  

e m p l o y e d   in   t h e   pump  of   F i g u r e   1;  a n d  

FIGURE  13  i s   a  s i d e   e l e v a t i o n a l   v i e w   of   t h e   b l a d d e r  

of   F i g u r e   1 2 .  

F i g u r e s   1  and  2  show  a  pump  m o u n t e d  o n   a  c o n t a i n e r  

14.  The  pump  10  i s   h e l d   o n t o   t h e   c o n t a i n e r   n e c k   12  by  a  

s c r e w   cap   24.  I f   d e s i r e d ,   s c r e w   cap   24  c o u l d   be  r e p l a c e d  

w i t h   any  c o n v e n t i o n a l   c l o s u r e ,   s u c h   as  a  s n a p - o n   c l o s u r e .  

As  can   b e s t   be  s e e n   in   F i g u r e   3,  t h e   pump  10  i n c l u d e s  

a  h o u s i n g ,   g e n e r a l l y   i n d i c a t e d   by  r e f e r e n c e   n u m b e r   1 6 ,  

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

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

18.  H o w e v e r ,   t r i g g e r   18  can  be  c o n n e c t e d   t o   t h e   p u m p  



a s s e m b l y   or  h o u s i n g   16  by  any  c o n v e n t i o n a l   m e a n s ,   f o r  

e x a m p l e ,   s u c h   as  by  p i n n i n g   o r   b o l t i n g .   H o u s i n g   16  h a s  

a  g e n e r a l l y   h o r i z o n t a l   p o r t i o n   16a  and  a  g e n e r a l l y  

v e r t i c a l ' p o r t i o n   16b .   H o r i z o n t a l   p o r t i o n   16a  f o r m s   a n  

a p p r o x i m a t e   r i g h t   a n g l e   w i t h   v e r t i c a l   p o r t i o n   1 6 b .   T h u s ,  

when  c o n t a i n e r   14  i s   in   t h e   u p r i g h t   o r  v e r t i c a l   p o s i t i o n ,  

h o r i z o n t a l   p o r t i o n   16a  i s   a p p r o x i m a t e l y   h o r i z o n t a l   a n d  

v e r t i c a l   p o r t i o n   16b  i s   v e r t i c a l .  

H o r i z o n t a l   p o r t i o n   16a  h a s   a  g e n e r a l l y   h o r i z o n t a l  

c a v i t y   19  t h e r e i n   f o r   r e c e i p t   of  a  b l a d d e r   20  and   a  

n o z z l e   22.   P r e f e r a b l y ,   c a v i t y   1 9  h a s   a  t a p e r e d   u p s t r e a m  

end  19b  f o r   r e c e i p t   of   t h e   t a p e r e d   end   20a   of   b l a d d e r   2 0 .  

A  v e r t i c a l   c h a n n e l   21  in   v e r t i c a l   p o r t i o n   16b  c o n n e c t s   a  

s u c t i o n   t u b e   28  w i t h   c a v i t y   19.  The  end  20a  o f   b l a d d e r  

20  c o v e r s   t h e   u p p e r   end   of  c h a n n e l   2 1 .  

S u c t i o n   t u b e   28  i s   c o n n e c t e d   t o   t h e   l o w e r   end   16c  o f  

v e r t i c a l   p o r t i o n   16b .   The  l o w e r   end   16c  of   v e r t i c a l  

p o r t i o n   16b  can  be  t a p e r e d   so  t h a t   i t   may  be  e a s i l y  

i n s e r t e d   in   t h e   t o p   of   cap   24  and  may  be  p r o v i d e d   w i t h   a  

s h o u l d e r   16d  f o r   f o r c e   f i t t i n g   i n t o   h o l e   24a   in   cap   2 4 .  

The  l o w e r   end   1 6 c  o f   v e r t i c a l   p o r t i o n   16b  c o u l d   a l s o   b e  

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

in  any  o t h e r   c o n v e n t i o n a l   m a n n e r .  

B l a d d e r   20,   w h i c h   i s   s e e n   s e p a r a t e l y   in   F i g u r e s   12  

and  13,   i s   made  of   an  e l a s t i c   m a t e r i a l   s u c h   as  r u b b e r ,  



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

be  d e p r e s s e d   and  r e l a x e d   and  e x p a n d e d   t o   r e g a i n   i t s  

n a t u r a l   p r o f i l e .   The  b l a d d e r   has   a  c y l i n d r i c a l   end  p o r t  

20b  on  i t s   l e f t   h a n d   end   or   d o w n s t r e a m   end   w h i c h   c o o p e r a t e s  

w i t h   a  p o s t   50  ( s e e   l a t e r )   t o   f u n c t i o n   as  a  o n e - w a y  

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

o n l y   f r o m   t h e   b l a d d e r .   The  u p s t r e a m   end   or   r i g h t   h a n d  

end   20a  o f   b l a d d e r   20  i s   t u b u l a r   in   s h a p e   and   open   a t   t h e  

e n d .   P r e f e r a b l y ,   b l a d d e r   20  has   a  r e l a t i v e l y   t h i n   w a l l  

t h i c k n e s s   as  can   be  s e e n   in   F i g u r e   3  a t   20c  so  t h a t   t h e  

end  20a  of   b l a d d e r   20  can   a c t   a s  a   f l a p p e r   v a l v e  a s   s h o w n  

in   F i g u r e   6.  The  s e c t i o n   20c  may  be  t a p e r e d   t o   a i d   i n  

a s s e m b l y .  

L o c a t e d   d o w n s t r e a m   f rom  b l a d d e r   20  i s   a  n o z z l e   2 2 .  

N o z z l e   22  can   be  any  c o n v e n t i o n a l   t y p e   of  n o z z l e   and   h a s  

an  o r i f i c e   22a   t h e r e i n .   A  p r e f e r r e d   n o z z l e   i s   t h a t  

d i s c l o s e d   in   U . S .   P a t e n t   S p e c i f i c a t i o n   No.  4 , 2 5 7 , 5 6 1 .  

N o z z l e   22  has   a  h o l l o w   c a v i t y   111  t h e r e i n   f o r   r e c e i p t  

of   a  c o n d u i t   122 .   C o n d u i t   122  i s   shown  i n   d e t a i l   i n  

F i g u r e s   8  and  9.  C o n d u i t   122  has   an  u p s t r e a m   end  1 2 2 a  

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

end   of  h o u s i n g   16.  C o n d u i t   122  has   a  h o l l o w   c h a n n e l   1 2 2 b  

t h e r e i n   t h r o u g h   w h i c h   l i q u i d s   f l o w   when  t r i g g e r   18  i s  

d e p r e s s e d .   C o n d u i t   122  has   a  s o l i d   p o s t   50  in   t h e   u p s t r e a m  

end   t h e r e o f .   Two  c h a n n e l s   1 2 2 c - 1 2 2 c   a r e   f o r m e d   in   t h e  



u p s t r e a m   end   f o r   l i q u i d s  t o   e n t e r   c h a n n e l   1 2 2 b .  

M o u n t e d   on  t h e   end   of   c o n d u i t   122  i s   a  f l e x i b l e   v a l v e  

m e m b e r ,   g e n e r a l l y   i n d i c a t e d   by  r e f e r e n c e   n u m e r a l   128 ,   a n d  

shown  in   F i g u r e s   3,  4,  6,  7,  1 0  a n d   11.  F l e x i b l e   v a l v e  

m e m b e r   128  h a s   a  c e n t r a l ,   g e n e r a l l y   h e m i s p h e r i c a l   p o r t i o n  

130  s u r r o u n d e d   by  a p e r t u r e s   132 .   The  a p e r t u r e s   132  p r o v i d e  

f l u i d   f l o w   p a s s a g e s   b e t w e e n   t h e   o u t l e t   c o n d u i t   122  and   t h e  

a p e r t u r e   22a   in   n o z z l e   22  when  f l e x i b l e   o u t l e t   v a l v e   1 2 8  

i s   o p e n .   V a l v e   128  i s   o p e n e d   and  c l o s e d   by  s c r e w i n g  

n o z z l e   22  o u t w a r d l y   and  i n w a r d l y ,   r e s p e c t i v e l y .  

The  m a i n   h o u s i n g   16  h a s   a  t h i n   l e a f - l i k e   s t r i p   3 0 ,  

as  shown  in   F i g u r e   3,  m o l d e d   i n t o   t h e   open   a r e a   31  i n t o  

w h i c h   t h e  u p p e r   p o r t i o n   18a  of   t r i g g e r   18  r e s t s   in   t h e  

n o r m a l ,   u n d e p r e s s e d   p o s i t i o n .   The  l e a f - l i k e   s t r i p   30  a c t s  

as  a  s k i d   p l a t e   f o r   u p p e r   p o r t i o n   18a  and   e a s i l y   d e f o r m s  

u p w a r d s   when  t r i g g e r   18  i s   d e p r e s s e d   as  i n d i c a t e d   i n  

F i g u r e   4.  S t r i p   3 0 . c a n   i n c l u d e   a  bump  or   r a i s e d   p o r t i o n  

3 0 a  t o   i n c r e a s e   t h e   v o l u m e   of  l i q u i d   d i s p l a c e d   f r o m  

b l a d d e r   20.  H o w e v e r ,   i f   d e s i r e d ,   t h e   t h i n   l e a f - l i k e  

s t r i p   30  can   be  o m i t t e d   to   p e r m i t   t h e   u p p e r   p o r t i o n   1 8 a  

o f   t r i g g e r   18  t o   c o n t a c t   b l a d d e r   20  d i r e c t l y   a n d / o r   a  b u r p  

may  be  i n c o r p o r a t e d   on  t h e   u p p e r   p o r t i o n   18a  of   t r i g g e r   18  

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

H o u s i n g   16  c an   be  s e e n  t o   h a v e   a  r e c e s s   17  t h e r e i n .  

R e c e s s   17  i s   a  h o l l o w   p o r t i o n   in   h o u s i n g   16  w h i c h   i s  



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

i n g   c o s t   of   t h e   h o u s i n g .   The  f r o n t   p o r t i o n   of  r e c e s s   17  

can   b e s t   be  s e e n   in   F i g u r e   1  to   l i e   d i r e c t l y   b e h i n d   t h e  

t r i g g e r .   A  s i m i l a r   r e c e s s   17  i s   p r o v i d e d   on  t h e   b a c k   p a r t  

o f   h o u s i n g   1 6 .  

The  o p e r a t i o n   o f   t h e   pump  of  t h e   p r e s e n t   i n v e n t i o n  

i s   d e p i c t e d   in   F i g u r e s  4   and   6.  When  t r i g g e r   18  i s  

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

F i g u r e   4,  t h e   u p p e r   p o r t i o n   18a  t h e r e o f   f o r c e s   t h e   l o w e r  

end   of   b l a d d e r   20  u p w a r d ,   t h e r e b y   c o m p r e s s i n g   t h e   f l u i d  

c o n t a i n e d   w i t h i n   b l a d d e r   20.  The  t h u s - c o m p r e s s e d   f l u i d  

m o v e s   o u t w a r d l y   t h r o u g h   end  p o r t   20b  and  o r i f i c e   22a  o f  

n o z z l e   22  as  i n d i c a t e d   in   F i g u r e   4 .  

When  t r i g g e r   18  i s   r e l e a s e d ,   t h e   p r e s s u r e   i n s i d e  

b l a d d e r   20  d e c r e a s e s   and  t h e   v a l v e   a r r a n g e m e n t   c o n s t i t u t e d  

by  end   p o r t   20b  and   p o s t   50  c l o s e s .   Due  to   t h e   l o w e r  

p r e s s u r e   w i t h i n   b l a d d e r   20  f l u i d s   a r e   d r a w n   u p w a r d l y  

t h r o u g h   s u c t i o n   t u b e   28  and  c h a n n e l   21  a r o u n d   t h e   e n d  

20a   o f   b l a d d e r   20 ,   t h u s   f i l l i n g   t h e   b l a d d e r   20  w i t h   f l u i d s .  

A  v e n t   45  a l l o w s   a i r   to   e n t e r   t h e   c o n t a i n e r   14  w h e n  

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

t h e   a t m o s p h e r e   t h r o u g h   s l o t s   33,   shown  in   F i g u r e   5,  i n t o  

t h e   s p a c e   32 ,   shown  in   F i g u r e   1,  w h i c h   i s   i m m e d i a t e l y  

b e h i n d   t h i n   l e a f - l i k e   s t r i p   30,   and  d o w n w a r d s   t h r o u g h   v e n t  

45.   S u c h   a  m e a n s   f o r   v e n t i n g   i s   d e s i r a b l e   when  t h e   p u m p  



h a s   an  a i r - t i g h t   s e a l   w i t h   t h e   c o n t a i n e r .  

I t   can   t h u s   be  s e e n   t h a t   t h e   p r e f e r r e d   c o m p l e t e   p u m p  

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

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

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

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

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

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

on  t h e   u n d e r s i d e   w h i c h   a l l o w   a i r   to   e n t e r   t h e   c o n t a i n e r  

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

by  t h e   p u m p .  

The  p r e f e r r e d   pump  of  t h e   p r e s e n t   i n v e n t i o n   can   t h u s  

be  s e e n   to   be  e a s i l y   a s s e m b l e d .   To  a s s e m b l e   t h e   p u m p ,  

one  m e r e l y   i n s e r t s   t h e   b l a d d e r   20  i n t o  c a v i t y   19  and   t h e n  

i n s e r t s  c o n d u i t   122 ,   v a l v e   128 ,   and  n o z z l e   22  i n t o   c a v i t y  

19  d o w n s t r e a m   f r o m   t h e   b l a d d e r   20.   D i p p e r   t u b e   28  m a y  

t h e n   be  f o r c e d   u p w a r d l y   i n t o   c h a n n e l   2 1 .  

The  e n t i r e   pump  may,   i f " d e s i r e d ,   be  made  e n t i r e l y   o f  

p l a s t i c s   m a t e r i a l   as  i s   w e l l   known  in  t h e   a r t .   T h e  

b l a d d e r ,   of   c o u r s e ,   s h o u l d   be  made  of  a  f l e x i b l e   m a t e r i a l  

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

d e f o r m e d   and  d e p r e s s e d .  



1.  A  m a n u a l l y   o p e r a b l e   f l u i d   d i s p e n s i n g   pump  f o r  

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

w h i c h   pump  c o m p r i s e s ,   in   c o m b i n a t i o n :  

(a)  an  o p e n   t u b u l a r   b l a d d e r   h a v i n g   a  f l e x i b l e   w a l l  

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

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

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

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

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

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

an  u p s t r e a m   end  open   t o   p e r m i t   f l u i d   to   f l o w   i n t o   t h e  

b l a d d e r ;  

(b)  a  h o u s i n g   h a v i n g   a  c a v i t y   t h e r e i n   c o n t a i n i n g   t h e  

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

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

s t r e a m   end   of   t h e   b l a d d e r   and  b e t w e e n   t h e   u p s t r e a m   e n d  

and  t h e   d o w n s t r e a m   end  of   t h e   b l a d d e r ,   t h e   u p s t r e a m   e n d  

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

c h a n n e l   w i t h   t h e   c a v i t y   so  as  to   p r e v e n t   f l u i d   f r o m  

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

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

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

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

(c)  a  t r i g g e r   c o n n e c t e d   t o   t h e   h o u s i n g   f o r  



d e p r e s s i n g   t h e   b l a d d e r   so  as  to   pump  f l u i d   t h e r e f r o m .  

2.  A  pump  as  c l a i m e d   in  c l a i m   1,  w h e r e i n   a  n o z z l e  

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

3.  A  pump  as  c l a i m e d   in   c l a i m   1  or   c l a i m   2 ,  

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

c o n n e c t a b l e   to   a  f l u i d   c o n t a i n e r   c l o s u r e .  

4.  A  pump  as  c l a i m e d   in   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   b l a d d e r   d o w n s t r e a m   end  o n e - w a y   v a l v e   i s   a  

n i p p l e - t y p e   v a l v e .  

5.  A  pump  as  c l a i m e d   in   a n y  o n e   of   c l a i m s   1  to   4 ,  

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

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

u p s t r e a m   end   p o r t i o n   a c t s   as  a  o n e - w a y   v a l v e   t o   p e r m i t  

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

6 .   A  pump  as  c l a i m e d   in   a n y  o n e   of   c l a i m s   1  t o   5 ,  

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

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

f o r   t h e   t r i g g e r   when  i t   i s   a c t u a t e d .  

7.  A  pump  as  c l a i m e d   in   c l a i m   6,  w h e r e i n   t h e   s t r i p  

h a s   a  bump  t h e r e o n   w h i c h   s t r i k e s   t h e   b l a d d e r   when  t h e  

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

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

8.  A  pump  as  c l a i m e d   in   a n y  o n e   of   c l a i m s   1  t o   7 ,  

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

9.  A  pump  as  c l a i m e d   in   a n y  o n e   of   c l a i m s   1  to   8 ,  



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

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

t h e   b l a d d e r   d o w n s t r e a m   end   o n e - w a y   v a l v e .  

10.   A  pump  as  c l a i m e d   in   a n y  o n e   of   c l a i m s   1  t o   9 ,  

w h e r e i n   t h e   h o u s i n g   h a s   a  v e n t i n g   m e a n s   t h e r e i n   f o r  

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

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

11.   A  pump  as  c l a i m e d   in   c l a i m   10,  w h e r e i n   t h e  

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

h o u s i n g .  

12.  A  pump  as  c l a i m e d   i n  a n y  o n e   of   c l a i m s   1  to   1 1 ,  

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

p l a n e   when  t h e   pump  i s   in   u se   on  a  c o n t a i n e r   in  a n  

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

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

13.   A  c o m b i n a t i o n   c o m p r i s i n g   a  pump  as  c l a i m e d   i n  

a n y  o n e   of   c l a i m s   1  to   12  a t t a c h e d   to   a  c o n t a i n e r   f o r  

f l u i d   t o   be  d i s p e n s e d .  
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