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©  Fluid  dispenser. 
The  instant invention  is  directed to  a fluid  dispenser  com- 

prising: 
(a)  a  flexible  container  (19)  for  a  fluid,  integrally  con- 

nected  to  valve  means  (16,17)  and  outlet  means  (4): 
(b)  means  for  imparting  a  squeezing  force  to  said  flex- 

ible  container  (19); 
(c)  and  proximity  detector  means  connected  to  means 

for  opening  and  closing  said  valve  means  (16,  17). 



BACKGROUND  OF  THE  INVENTION 

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

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

d e t e r g e n t s ,   s o a p s   and  g e r m i c i d e s .   A  n e e d   has   l o n g  

e x i s t e d   f o r   a  d i s p e n s e r   t h a t   wou ld   r e l e a s e   a  m e a s u r e d  

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

f o r   t h e   u s e r   to   d e p r e s s   a  b u t t o n ,   move  a  h a n d l e   o r  

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

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

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

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

Thus ,   a  d i s p e n s e r   t h a t   would   r e l e a s e   a  p r e d e t e r m i n e d  

q u a n t i t y   of  l i q u i d   soap   or  t h e   l i k e   in  r e s p o n s e   t o  

t he   p r e s e n c e   of  a  hand  or  o t h e r   r e c e i v i n g   o b j e c t  

p l a c e d   u n d e r   t h e   d i s p e n s e r   o u t l e t   wou ld   e l i m i n a t e   t h e  

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

d i s p e n s e r s .  



T h e r e f o r e   i t   i s   an  o b j e c t   of   t h i s   i n v e n t i o n  

to   r e l e a s e   s o a p ,   d e t e r g e n t ,   or  o t h e r   l i q u i d   o r  

s e m i - s o l i d   m a t e r i a l s   ( h e r e i n a f t e r   t e r m e d   f l u i d )   i n  

r e s p o n s e   to   t h e   mere   p l a c e m e n t   of  a  hand   or   o t h e r  

r e c e i v i n g   o b j e c t   w i t h i n   t h e   p r o x i m i t y   of  t h e  

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

I t   i s   a  f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n  

t h a t   a  p r e d e t e r m i n e d   q u a n t i t y   of  f l u i d   ( h e r e i n a f t e r  

t e r m e d   a  p o r t i o n )   be  r e l e a s e d   f rom  t h e   d i s p e n s e r   u p o n  

e a c h   i n s t a n c e   of   u s e .  

F u r t h e r ,   i t   i s   an  o b j e c t   of   t h i s   i n v e n t i o n  

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

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

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

be  i n t e g r a l l y   c o n n e c t e d   to   d i s p o s a b l e   v a l v e   means   a n d  

o u t l e t   m e a n s .   In  t h i s   m a n n e r ,   t he   e n t i r e   w e t t e d  

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

may  be  d i s c a r d e d   a f t e r   t h e   e m p t y i n g   of  t h e   c o n t a i n e r ,  

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

of   m i c r o - o r g a n i s m s .  

I t   i s   a  f u r t h e r  o b j e c t   of  t h i s   i n v e n t i o n  

t h a t   t h e   d i s p e n s e r   c o n t a i n   a  p r o x i m i t y   d e t e c t o r   m e a n s  

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

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

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

r e c h a r g e a b l e   b a t t e r i e s .  

DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  i s   an  o v e r a l l   v iew  of   an  e m b o d i m e n t  

of  t h e   d i s p e n s e r .  

F i g u r e   2  i s   a  v i ew   f r o m   b e n e a t h   t h e  

d i s p e n s e r .  

F i g u r e   3  i s   a  s i d e   v iew  of   t h e   d i s p e n s e r  

s h o w i n g   a  s e c t i o n a l   v i ew  of   i n t e r n a l   c o m p o n e n t s .  



F i g u r e   4  i s   a  p e r s p e c t i v e   view  s h o w i n g   t h e  

p r e s s u r e   p l a t e   l o w e r e d   in  i t s   p o s i t i o n   on  t h e  

c o n t a i n e r   b a g .  

F i g u r e   5  i s   a  p e r s p e c t i v e   view  s h o w i n g   t h e  

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

F i g u r e   6  is   a  b l o c k   d i a g r a m   of  t h e  

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

SUMMARY  OF  THE  INVENTION 

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

d i s p e n s e r   c o m p r i s i n g :  

(a )   a  f l e x i b l e   c o n t a i n e r   f o r   a  f l u i d ,   i n t e g r a l l y  

c o n n e c t e d   to  v a l v e   means   and  o u t l e t   m e a n s :  

(b)   means   f o r   i m p a r t i n g   a  s q u e e z i n g   f o r c e   to   s a i d  

f l e x i b l e   c o n t a i n e r ;  

( c )   and  p r o x i m i t y   d e t e c t o r   means   c o n n e c t e d   to   m e a n s  

f o r   o p e n i n g   and  c l o s i n g   s a i d   v a l v e   m e a n s .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

This   i n v e n t i o n   i s   p a r t i c u l a r l y   d i r e c t e d   to  a  

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

s o u r c e ,   an  e l e c t r o n i c   p r o x i m i t y   d e t e c t o r ,   a  means   f o r  

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

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

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

a s s e m b l y ,   and  a  p r e s s u r i z i n g   means   w h i c h   a p p l i e s   a  

f o r c e   to   t h e   t o p   of  t h e   b a g ,   moving   f l u i d   f rom  t h e  

bag  t h r o u g h   t h e   v a l v e   when  t h e   v a l v e   i s   o p e n .  

In  a  p r e f e r r e d   e m b o d i m e n t   of  t h i s   i n v e n t i o n ,  

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

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

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

p u l s e s   of   i n f r a - r e d   r a d i a t i o n   wh ich   a r e   d i r e c t e d  



d o w n w a r d   in  a  beam  a i m e d   t o w a r d   t h e   a r e a   u n d e r   t h e  

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

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

r e f l e c t e d   l i g h t   f rom  a  h a n d   or   o t h e r   r e c e i v i n g   o b j e c t  

p l a c e d   b e l o w   t h e   o u t l e t .   When  t h e   d e t e c t o r   p i c k s   u p  

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

to  be  in  c o n s t a n t   r e a d i n e s s ) ,   i t   i s   c o n v e r t e d   to   a  

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

o p e n i n g   t h e   v a l v e .   A  p r e d e t e r m i n e d   i n t e r v a l   l a t e r ,  

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

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

w h i c h   l i e s   in  a  h o r i z o n t a l   p o s t i o n   on  a  s h e l f   a b o v e  

t h e   d e t e c t o r .   The  v a l v e   m e a n s   and  o u t l e t   means   a r e  

a l s o   d i s p o s a b l e   and  a r e   a t t a c h e d   to   t he   bag ,   h a n g i n g  

b e l o w   i t .   In  o r d e r   to  p r o v i d e   a  s u b s t a n t i a l l y  

c o n s t a n t   f l o w   r a t e   f rom  t h e   c o n t a i n e r ,   a  s p r i n g -  

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

bag  and  is   a r r a n g e d   to   p r e s s   w i t h   g r a d u a l l y  

i n c r e a s i n g   f o r c e   as  t h e   bag  e m p t i e s ,   c o m p e n s a t i n g   f o r  

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

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

f l o w   r a t e   and  p r e d e t e r m i n e d   open   t i m e   f o r   t h e   v a l v e  

y i e l d s   p o r t i o n s   of  u n i f o r m   s i z e .  

R e f e r r i n g   now  to   t h e   d r a w i n g s ,   F i g u r e s   1  a n d  

2  show  two  v i e w s   of  t h e   d i s p e n s e r ,   and  in  b o t h   o f  

them  t h e   f r o n t   s i d e   of   t h e   d i s p e n s e r   is  on  t h e   l e f t ,  

and  a  w a l l   mount   is   on  t h e   r i g h t .   The  d i s p e n s e r   m a y  

be  m o u n t e d   to   a  w a l l   by  m e a n s   of   b r a c k e t   3.  F l u i d   i s  

d i s p e n s e d   f rom  o u t l e t   4  w h i c h   p r o t r u d e s   t h r o u g h  

d i s p e n s e r   b o t t o m   a t   1.  The  p r o x i m i t y   d e t e c t o r   m e a n s  

u s e s   two  i n f r a - r e d   d e v i c e s :   e m i t e r   means  5  a n d  

d e t e c t o r   means   7.  Bo th   of   t h e s e   a r e   a i m e d   o p t i c a l l y  



d o w n w a r d   in  t h e   same  d i r e c t i o n   so  t h a t   any  o b j e c t  

n e a r   t h e   d i s p e n s e r   and  i l l u m i n a t e d   by  the   beam  f rom  5 

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

d e t e c t o r   7 .  

F i g u r e   3  shows  a  s e c t i o n a l   v iew  of  t h e   s i d e  

of  t h e   d i s p e n s e r .   Any  f l e x i b l e   m a t e r i a l   may  b e  

e m p l o y e d   to   c r e a t e   a  f l e x i b l e   c o n t a i n e r .   T h e  

f l e x i b l e   c o n t a i n e r   i s   s u p p o r t e d   by  s h e l f   1 3 .  

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

and  h e a t - s e a l e d   p l a s t i c   s h e e t   m a t e r i a l .   F l e x i b l e  

o u t l e t   t u b e   4  is   s e a l e d   to   t he   f l e x i b l e   c o n t a i n e r   a n d  

l e a d s   to   t h e   b o t t o m   a r e a   of  t h e   d i s p e n s e r   as  s h o w n .  

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

c o n s i s t s   of  a  p i n c h i n g   means   c o u p l e d   to  a  s p e c i a l  

s o l e n o i d   a c t u a t o r .   In  F i g u r e   3  t h e   p i n c h   a s s e m b l y   i s  

c o m p r i s e d   of  f i x e d   p i n c h   jaw  17  and  m o v a b l e   p i n c h   j a w  

16.  One  s u i t a b l e   s o l e n o i d   m e c h a n i s m   15  is   shown  i n  

F i g u r e   3,  and  i s   b a s e d   on  t he   Model  S89R  b i s t a b l e  

i m p u l s e   r e l a y   m a n u f a c t u r e d   by  t he   P o t t e r   a n d  

B r u m f i e l d   D i v i s i o n   of  AMF  C o r p o r a t i o n .   In  t h i s  

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

c a u s e s   p in   27  to  t r a v e l   t o w a r d   t he   h e e l - e n d   28  of  t h e  

s o l e n o i d .   In  t h e   p o s i t i o n   shown  in  F i g u r e   3  t h e   p i n  

t h u s   moves   w i t h i n   t he   u p p e r   l e g   of  t h e   v e e - s l o t   i n  

cam  29.   When  t he   p in   r e a c h e s   t he   end  of  t he   s l o t  

( t h e   p o s i t i o n   shown  in  F i g u r e   3)  t h e   cam  29  i s  

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

t h r o u g h   t h e   a c t i o n   of  l i n k   32  and  m o v a b l e   jaw  1 6 .  

When  t h e   s o l e n o i d   i s   d e - e n e r g i z e d ,   an  i n t e r n a l   s p r i n g  

( n o t   s h o w n )   moves  p in   27  back   to   a  p o s i t i o n   a t   t h e  

apex   of   t h e   vee  s l o t   in  cam  29.  The  n e x t   t i m e   t h e  

s o l e n o i d   i s   e n e r g i z e d   p i n   27  t r a v e r s e s   t he   l o w e r   l e g  

of  t h e   vee  s l o t ,   at   t h e   end  of  wh ich   cam  29  i s   c a u s e d  

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

v a l v e .   T h u s ,   s u c c e s s i v e   e l e c t r i c a l  



a c t u a t i o n s   of  t h e   s o l e n o i d   a l t e r n a t e l y   open   and  c l o s e  

t h e   p i n c h   v a l v e .   T h i s   i s   i m p o r t a n t ,   b e c a u s e   a n y  

r e q u i r e d   q u a n t i t y   of   f l u i d   may  be  d i s p e n s e d   by  o n l y  

two  v e r y   s h o r t   i m p u l s e s   - -   one  to   open   t h e   v a l v e   a n d  

t h e   o t h e r   to   c l o s e   i t .   U s i n g   a  P o t t e r   a n d  

B r u m f i e l d - t y p e   d e v i c e ,   an  e l e c t r i c a l   i m p u l s e   l a s t i n g  

o n l y   0 .1   s e c o n d   i s   n e e d e d   f o r   e a c h   t r a n s f e r   o f   t h e  

cam  f rom  one  p o s i t i o n   to   t h e   o t h e r .   S i n c e   a  t y p i c a l  

f l u i d - d i s p e n s e   e v e n t   may  r e q u i r e   as  much  t i m e   a s  

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

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

f rom  t h e   b a t t e r y .  

The  e l e c t r o n i c   c i r c u i t   18  of  F i g u r e   2 ,  

p o w e r e d  b y   b a t t e r y   14 ,   c o n v e r t s   t h e   s i g n a l   p i c k e d   u p  

by  d e t e c t o r   7  to   a  s h o r t   - -   e . g .   0 .1   s e c o n d   - -  

o p e n i n g   p u l s e .   A  p r e - s e t   i n t e r v a l   l a t e r ,   t h e   c i r c u i t  

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

v a l v e .   T h i s   p r e - s e t   i n t e r v a l   is   t h e   p r i m a r y   c o n t r o l  

w i t h i n   t h e   d i s p e n s e r   f o r   t h e   amoun t   of   f l u i d  

d i s p e n s e d .   I t   i s   a l s o   an  e x a c t   c o n t r o l ,   p r o v i d e d  

t h a t   t h e   f l o w   r a t e   t h r o u g h   t h e   v a l v e   i s   c o n s t a n t .   I f  

t h e   bag  c o n t a i n e r   i s   s i m p l y   r e s t i n g   on  s h e l f   13,   w i t h  

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

c o n t a i n e r ,   t h e   f l o w   r a t e   w i l l   d e c r e a s e   f rom  i t s  

maximum  v a l u e   when  t h e   c o n t a i n e r   is   f u l l ,   to   z e r o  

when  t h e   c o n t a i n e r   i s   e m p t y .   Thus  i t   i s   n e c e s s a r y   t o  

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

p r e s s u r e   on  t h e   bag  c o n t a i n e r   as  t h e   c o n t a i n e r   i s  

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

w i t h d r a w a l s   of  f l u i d   f rom  t h e   d i s p e n s e r .   In  t h i s   way  
t h e   n a t u r a l l y   d e c r e a s i n g   h y d r o s t a t i c   p r e s s u r e   c a u s e d  

by  t h e   h e i g h t   of  t h e   f l u i d   l e v e l   in  t h e   bag  can   b e  

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

p r e s s u r e   a p p l i e d   to   t h e   b a g .  



F i g u r e s   4  and  5  show  the   g e n e r a l   a r r a n g e m e n t  

of   t h e   d i s p e n s e r   p a r t s .   In  p a r t i c u l a r ,   F i g u r e   4 

shows   t h a t   t h e   f l e x i b l e   bag  19  l i e s   u n d e r   a  p r e s s u r e  

p l a t e   11  w h i c h   i s   a t t a c h e d   in  a  p i v o t i n g   m a n n e r   t o  

a x l e   26.  T h i s   a x l e ,   in  t u r n ,   i s   s o l i d l y   a t t a c h e d   t o  

a  s t r a i g h t   l e v e r   30  and  a  t r i a n g u l a r   l e v e r   20.  T h e s e  

two  l e v e r s   a r e   a t t a c h e d   t o g e t h e r   by  a  s h a f t   31  w h i c h  

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

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

s h o w n ) .   E x t e n s i o n   s p r i n g   24  i s   a t t a c h e d   to  t h e  

d i s p e n s e r   f r a m e w o r k   a t   25  and  to  t h e   t r i a n g u l a r   l e v e r  

a t   22.  In  t h e   p o s i t i o n   shown  in  F i g u r e   4  t he   s p r i n g  

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

t h e   t r i a n g u l a r   l e v e r ,   and  h e n c e   a  d o w n w a r d   m o t i o n   o n  
t he   p r e s s u r e   p l a t e .   R e f e r r i n g   s t i l l   to   F i g u r e   4,  i f  

one  were   to   r a i s e   t h e   p r e s s u r e   p l a t e   u n t i l   t h e  

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

c e n t e r l i n e   of  s h a f t   21,  t h e n   t h e   s p r i n g   wou ld   e x e r t  

no  t o r q u e   on  t h e   t r i a n g u l a r   l e v e r   and  t h e r e   would   b e  

no  f o r c e   e x e r t e d   downward   on  t h e   p r e s s u r e   p l a t e .  

Thus  i t   can  be  s e e n   t h a t ,   as  t he   p r e s s u r e   p l a t e   m o v e s  
downward   f rom  a  " d e a d - c e n t e r "   p o s i t i o n ,   t h e  

c e n t e r l i n e   of  t h e   s p r i n g   moves  away  f rom  i t s   p o s i t i o n  

d i r e c t l y   o v e r   t h e   c e n t e r l i n e   of  s h a f t   21  and  t h i s  

c a u s e s   a  p r o g r e s s i v e l y   i n c r e a s i n g   t o r q u e   to  b e  

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

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

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

own  a x i s ,   as  t h e   t r i a n g u l a r   l e v e r   m o v e s  

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

t o r q u e   e f f e c t   c a u s e d   by  t h e   i n c r e a s e   in  d i s t a n c e   o f  

t h e   s p r i n g   c e n t e r l i n e   from  t h e   c e n t e r l i n e   of  s h a f t  

21.  In  p r a c t i c e   t h i s   i s   a  v e r y   s i m p l e   c o n d i t o n   t o  



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

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

f l u i d   l e a v e s   t h e   c o n t a i n e r   is   v e r y   much  l e s s   t h a n   t h e  

e f f e c t   of  i n c r e a s i n g   t h e   m o m e n t - a r m   in  t h e   m e c h a n i s m ,  

or  t h e   d i s t a n c e   f rom  t h e   s p r i n g   c e n t e r l i n e   to   t h e  

c e n t e r l i n e   of   s h a f t   21 .   As  an  e s s e n t i a l   f e a t u r e   o f  

t he   p r e s e n t   i n v e n t i o n ,   i t   i s   o n l y   n e c e s s a r y   t o  

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

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

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

o c c u r i n g   as  t h e   c o n t a i n e r   is   e m p t i e d .  

F i g u r e   3  r e v e a l s   t h a t   t h e   d i s p e n s e d   f l u i d  

t o u c h e s   o n l y   t h e   d i s p o s a b l e   f l e x i b l e   c o n t a i n e r   19  a n d  

t h e   f l e x i b l e   o u t l e t   t u b e   4.  Thus  t h e r e   i s   n o  

c l e a n - u p   n e e d e d   when  an  empty   c o n t a i n e r   i s   r e p l a c e d  

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

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

r e p l a c e d .   In  o r d e r   to   p e r m i t   e a s y   r e p l a c e m e n t   of  t h e  

c o n t a i n e r   f i x e d   p i n c h   jaw  17  may  be  a d a p t e d   to   b e  

swung  ou t   of   t h e   way  d u r i n g   c o n t a i n e r   and  o u t l e t   t u b e  

r e p l a c e m e n t .   I t   is   c l e a r   t h a t   a l t e r n a t i v e   v a l v e  

m e c h a n i s m s   may  be  u s e d ,   as  l o n g   as  t h e y   a r e  

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

s o l e n o i d   15.  A  p o p p e t   or   m o v a b l e - f l a p   t y p e   o f   v a l v e ,  

f o r   e x a m p l e ,   may  be  u s e d .   A l s o ,   a  r o t a r y   v a l v e   may 

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

m o t i o n   of  t h e   cam  29.   As  an  a l t e r n a t i v e   v a l v e  

m e c h a n i s m ,   t h e   r e s i l i e n t   t u b e  4   may  be  b e n t   t o  

p r o v i d e   a  k i n k   s e a l .   The  minimum  a n g l e   t o   p r o v i d e   a  

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

can  be  a c c o m p l i s h e d   by  any  m e c h a n i s m   t h a t   b e n d s   t h e  

t u b e   to   t h e   r e q u i r e d   a n g l e .  



Use  of  t he   p r e s s u r e   p l a t e   11,  a l s o   g i v e s  

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

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

m o u n t i n g   a  g r a d u a t e d   d i a l   ( n o t   shown)   on  s h a f t   3 1 .  

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

i n d i c a t i o n  o f   t h e   a m o u n t   of   f l u i d   in  t h e   b a g .  

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

t r a n s d u c e r   may  be  m o u n t e d   in  c o o p e r a t i o n   w i t h   t h e  

l e v e r s   20  or  30  so  t h a t   upon  a p p r o a c h i n g   a  n e a r l y  

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

l e v e r   i s   s e n s e d   by  t he   s w i t c h ,   l i g h t i n g   a  lamp  or  t h e  

l i k e .  

A  m a j o r   o b j e c t i v e   of   t h e   p r e s e n t   i n v e n t i o n  

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

c o n t i n u o u s   d i s p e n s e r   u s e .   Two  m a j o r   c o m p o n e n t s   o f  

e l e c t r i c a l   c o n s u m p t i o n   a r e   p r e s e n t ;   (1)  t h e   v a l v e  

s o l e n o i d   and  (2)  t he   l i g h t   e m i t t e r   p o r t i o n   of   t h e  

p r o x i m i t y   d e t e c t o r .   V a l v e   s o l e n o i d   power   c o n s u m p t i o n  

has  been   l o w e r e d   a p p r e c i a b l y   by  t he   use  of  a  b i s t a b l e  

d e v i c e ,   as  e x p l a i n e d   a b o v e .   To  r e d u c e   e n e r g y  

c o n s u m p t i o n   of  t he   o t h e r   c o m p o n e n t ,   t h i s   i n v e n t i o n  

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

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

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

a r e   n e a r   5 - 2 0   p u l s e s   p e r   s e c o n d   and  a  d u t y   c y c l e   o f  

n e a r   0 . 0 0 7 .   A l s o ,   t he   l o w e s t   e f f e c t i v e   e m i t t e r  

c u r r e n t   i s   u s e d .   F i g u r e   6  shows   the   b l o c k   d i a g r a m   o f  

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

r a d i a t i o n   is   r e c e i v e d   by  t h e   p h o t o t r a n s i s t o r ,   w h o s e  

s i g n a l   i s   a m p l i f i e d   and  t h e n   s e p a r a t e d   from  a m b i e n t  

l i g h t   in  a  l e v e l   c l i p p e r .   The  r e s u l t i n g   s i g n a l   i s  

fed  to   t h e   0 .1   s e c o n d   p u l s e   g e n e r a t o r   wh ich   c a u s e s  

t h e   s o l e n o i d   to  s t r o k e   and  open   t he   v a l v e .   An 



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

f e e d b a c k   p a t h   A,  a  v a r i a b l e   t i m e r   to  g e n e r a t e   a  

" v a l v e - o p e n "   i n t e r v a l ,   a t   t h e   end  of  w h i c h   a  s i g n a l  

i s   s e n t   to   t h e   same  0 . 1   s e c o n d   p u l s e   g e n e r a t o r ,  

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

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

i f   t h e   hand   i s   r e m o v e d   p r e m a t u r e l y   from  b e l o w   t h e  

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

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

i n t e r v a l   has   t r a n s p i r e d .  

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

of   e l e c t r i c a l   e n e r g y   may  be  e m p l o y e d   as  an  a d d i t i o n  

to   t h e   p r e f e r r e d   e m b o d i m e n t   of  t h i s   i n v e n t i o n .   T h i s  

i s   an  a d d i t i o n a l   c i r c u i t ,   n o t   shown  in  t h e   F i g u r e s ,  

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

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

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

by  a  c a d m i u m - s u l f i d e   p h o t o r e s i s t o r   l o c a t e d   on  or  n e a r  

t h e   e x t e r i o r   of  t he   d i s p e n s e r ,   s h u t s   down  t h e  

d i s p e n s e r   e l e c t r o n i c s   u n t i l   s u c h   t i m e   as  t h e   r o o m  

l i g h t s   a r e   t u r n e d   on  a g a i n .   In ,   f o r   e x a m p l e ,   a n  

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

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

d i s p e n s e r   wou ld   be  a p p r o x i m a t e l y   t r i p l e d   o v e r   t h a t  

o b t a i n e d   w i t h o u t   t h i s   f e a t u r e .  



1.  A  f l u i d   d i s p e n s e r   c o m p r i s i n g :  

(a)  a  f l e x i b l e   c o n t a i n e r   f o r   f l u i d  

i n t e g r a l l y   c o n n e c t e d   to  v a l v e  

means  and  o u t l e t   m e a n s ;  

(b)  means  f o r   i m p a r t i n g   a  s q u e e z i n g  

f o r c e   to  s a i d   f l e x i b l e   c o n t a i n e r ;  

(c)   and  p r o x i m i t y : d e t e c t o r   m e a n s  

c o n n e c t e d   to  means  fo r   o p e n i n g   a n d  

c l o s i n g   s a i d   v a l v e   m e a n s  .  

2.  The  f l u i d   d i s p e n s e r   of  Claim  1  w h e r e i n  

s a i d   s q u e e z i n g   f o r c e   means  is   a  p r e s s u r e   p l a t e   w h i c h  

is   c o n n e c t e d   to  a  s p r i n g - d r i v e n   l e v e r .  

3.  The  f l u i d   d i s p e n s e r   of  Cla im  2  w h e r e i n  

s a i d   s p r i n g - d r i v e n   l e v e r   c o m p r i s e s :  

(a)  an  e x t e n s i o n   s p r i n g   whose  a x i s   i s  

n e a r   t he   c e n t r a l   p i v o t   p o i n t   of   a  

f i r s t - c l a s s   l e v e r   when  t he   l i q u i d  

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

a x i s   moving   away  from  t he   s a i d  

c e n t r a l   p i v o t   p o i n t   of  t he   l e v e r  

as  t h e   c o n t a i n e r   is  e m p t i e d ;  

(b)  a  f i r s t - c l a s s   l e v e r   w h o s e  

e x t r e m i t i e s   c o m p r i s e   t h e  

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

and  t he   a t t a c h m e n t   p o i n t   of   a n  

a x l e   a t t a c h e d   to  the   p r e s s u r e  

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

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

so  t h a t   t h e   t o r q u e   i n c r e a s e   c a u s e d  

by  the   i n c r e a s i n g   d i s t a n c e   of   t h e  

s p r i n g   c e n t e r   l i n e   from  t h e  

c e n t r a l   p i v o t   p o i n t   as  t h e  

c o n t a i n e r   e m p t i e s   is  more  t h a n   t h e  



t o r q u e   d e c r e a s e   c a u s e d   by  t h e  

l e s s e n i n g   e x t e n s i o n   of   t h e   s p r i n g  

c a u s e d   by  m o v e m e n t   of   t h e   l e v e r   a s  

t h e   c o n t a i n e r   e m p t i e s .  

4.  The  f l u i d   d i s p e n s e r   of   C l a i m   1  w h e r e i n  

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

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

5.  The  f l u i d   d i s p e n s e r   of   C l a i m   4  w h e r e i n  

s a i d   a c t u a t o r   i s   p o w e r e d   by  b a t t e r i e s .  

6.  The  f l u i d   d i s p e n s e r   of   C l a i m   4  w h e r e i n  

s a i d   a c t u a t o r   i s   c o n t r o l l e d   by  an  e l e c t r i c   c i r c u i t  

r e s p o n s i v e   to   t h e   p r e s e n c e   of  an  o b j e c t   p l a c e d   n e a r  

t h e   d i s p e n s e r .  

7.  The  f l u i d   d i s p e n s e r   of   C l a i m   6  w h e r e i n  

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

o f   v i s i b l e   or  i n v i s i b l e   l i g h t   a i m e d   b e l o w   t h e  

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

t h e   same  d i r e c t i o n   as   s a i d   e m i t t e r   means   w h e r e i n   t h e  

p r e s e n c e   of  an  o b j e c t   n e a r   t h e   d i s p e n s e r   and  in  t h e  

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

c a u s e s   a t   l e a s t   some  of   t h e   l i g h t   e m i t t e d   by  t h e  

e m i t t e r   means   to   be  r e f l e c t e d   back   t o w a r d   t h e  

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

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

r e s p o n s i v e   to   s a i d   n e a r   o b j e c t .  

8.  The  f l u i d   d i s p e n s e r   of  C l a i m   4  w h e r e i n  

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

u t i l i z i n g   a  b r i e f   a p p l i c a t i o n   of  e l e c t r i c   c u r r e n t   t o  

p o s i t i o n   i t   in  a  f i r s t   p o s i t i o n ,   and  an  a d d i t i o n a l  

b r i e f   a p p l i c a t i o n   of   e l e c t r i c   c u r r e n t   to  p o s i t i o n   i t  

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



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

w i l l   r e t u r n   i t   to  s a i d   f i r s t   p o s i t i o n .  

9.  A  d i s p e n s e r   of  l i q u i d   or  s e m i - s o l i d  

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

l i q u i d   or  s e m i - s o l i d   p o r t i o n s   to   be  d i s p e n s e d ,   a  

v a l v e   w h i c h   p e r m i t s   s a i d   l i q u i d   or  s e m i - s o l i d  

p o r t i o n s   to   e x i t   f rom  t h e   d i s p e n s e r ,   a n  

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

a c t u a t o r   b e i n g   d r i v e n   by  an  e l e c t r i c a l   c i r c u i t   h a v i n g  

a  d e t e c t o r   r e s p o n s i v e   to  t h e   p r o x i m i t y   of  a  r e c e i v i n g  

o b j e c t   to   w h i c h   t h e   s a i d   l i q u i d   or  s e m i - s o l i d  

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

10.  The  d i s p e n s e r   of  C l a i m   9  w h e r e i n   s a i d  

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

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

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

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

f l u i d   d i s p e n s e r   and  in  t h e   common  p a t h s   of   s a i d  

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

l i g h t   e m i t t e d   by  t h e   e m i t t e r   to  be  r e f l e c t e d   b a c k  

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

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

r e s p o n s i v e   to   s a i d   n e a r   o b j e c t .  
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