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©  Apparatus  and  method  for  storing  and  dispensing  liquids  and  pumps  for  same. 
@  Beverage  storing  and  dispensing  apparatus  and  a 
method  of  dispensing  a  potable  beverage  in  which  there  is  a 
non-pressurised  sanitary  storage  tank  (11)  with  a  fill  opening 
(12)  in  the  top,  and  a  normally  non-pressurised  pump  (25) 
that  is  inside  of  the  tank  and  which  is  removable  through  the 
tank  opening  while  propellant  and  dispensing  lines  (68,  67) 
are  connected  to  the  pump;  the  pump  has  a  tubular  body 
(26),  an  end  cap  (40),  a  collar  nut  (49),  holding  the  end  cap  to 
the  body,  and  an  expandable  elastomeric  bladder  (52), 
mounted  upon  the  end  cap;  a  gas  control  has  an  actuator 
(70)  for  selective  application  of  compressed  propellant  gas  to 
the  normally  non-pressurised  pump;  the  pump  has  an 
upward  facing  receiver  for  connection  to  a  non-pressurised 
remote  beverage  source  or  to  a  single  usage  beverage 
package.  Also  a  pump  for  such  an  apparatus  and  a  method 
for  using  such  a  pump  in  such  an  apparatus. 



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

p o t a b l e   b e v e r a g e s   or  b e v e r a g e   c o n c e n t r a t e s   and  h a s  

p a r t i c u l a r ,   b u t   no t   e x c l u s i v e ,   r e f e r e n c e   to  b e v e r a g e  

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

b e v e r a g e   pumps  f o r   use  in  such   a  m e t h o d .  

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

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

b e v e r a g e   or  b e v e r a g e   c o n c e n t r a t e   in  a  c o n t a i n e r ,   t h e  

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

pump  i n c l u d i n g   a  body  e n c l o s i n g   a  c h a m b e r   h a v i n g   a  f i r s t  

p o r t i o n   and  a  s e c o n d   p o r t i o n ,   an  i n l e t   to  the   f i r s t  

p o r t i o n   b e i n g   in  f l u i d   c o m m u n i c a t i o n   w i t h   the   c o n t a i n e r ,  

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

f o r   pumped  e g r e s s   of  b e v e r a g e   o r  b e v e r a g e   c o n c e n t r a t e  

f rom  t he   f i r s t   p o r t i o n ,   t h e   f i r s t   and  s e c o n d   p o r t i o n s  

b e i n g   s e p a r a t e d   by  a  f l e x i b l e   d i a p h r a g m   of  g e n e r a l l y  

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

f o r   the   f l ow  of  a  p r o p e l l a n t   gas   i n t o   the   s e c o n d   p o r t i o n ,  

a p p l y i n g   p r e s s u r i s e d   p r o p e l l a n t   gas   to  the  e n t r y   p o r t   t o  



d i s p l a c e   t he   d i a p h r a g m   to  r e d u c e   t he   v o l u m e   of  the   f i r s t  

p o r t i o n   and  to  e x p e l   b e v e r a g e   or  b e v e r a g e   c o n c e n t r a t e  

f r o m   t he   f i r s t   p o r t i o n .  

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

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

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

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

t a n k ,   s a i d   pump  b e i n g   i n s e r t a b l e   i n t o   t he   t a n k   and  b e i n g  

r e m o v a b l e   f rom  t h e   t a n k   t h r o u g h   the   f i l l   o p e n i n g   and  a  

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

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

o u t l e t   of  t he   pump,  b o t h   l i n e s   e n t e r i n g   i n t o   the   t a n k  

t h r o u g h   a  w a l l   of   t h e   t a n k .  

The  f i l l   o p e n i n g   may  be  s o  s i z e d   as  to  a c c e p t   a n  

a d u l t   human  hand  t h e r e t h r o u g h .   The  f i l l   o p e n i n g   w o u l d  

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

o p e n i n g .   The  l i n e s   may  e x t e n d   t h r o u g h   the   t o p   w a l l   o f  

t h e   t a n k .   The  f i l l   o p e n i n g   may  be  a d j a c e n t   a  f i r s t   e n d  

of   t h e   t o p   w a l l   and  t h e   l i n e s   may  e x t e n d   t h r o u g h   a  s e c o n d  

end  of  t h e   top   w a l l .  

The  pump  may  have   a  b e v e r a g e   o u t l e t   s u b s t a n t i a l l y  

in  l i n e   w i t h   an  a p e r t u r e   in  t he   t a n k   t op   w a l l ,   t h e  

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

T h e r e   may  be  p r o v i d e d   a  t a n k   b r e a t h e r   a t   t he   t o p  
o f   t h e   t a n k .   The  b r e a t h e r   may  b e  i n   a  f i l l   o p e n i n g   l i p  

u n d e r n e a t h   a  r im  of  t h e   f i l l i n g   c o v e r .   The  pump  may  b e  

l o c a t e d   in  a  pump  n e s t   in  t he   b o t t o m   of  t he   t a n k .   T h e  

b o t t o m   of  the   n e s t   may  be  a t   the   l o w e s t   l e v e l   of  t h e  

t a n k .   T h e r e   may  be  p r o v i d e d   t a n k   s u p p o r t   p a d s . a t   a  l e v e l  

a b o v e   the   b o t t o m   of  t h e   n e s t .   The  pump  body  may  i n c l u d e  

a  h a n d l e .   T h e r e   may  be  p r o v i d e d   pump  r e t a i n e r s   in  t h e  

t a n k   to  ho ld   the   pump  on  t he   b o t t o m   of  t he   t a n k .   T h e  

r e t a i n e r s   may  be  i n w a r d l y   e x t e n d i n g   d i m p l e s   in  the   t a n k .  



The  pump  may  have   a  r o u n d e d   p r o f i l e   r e s t i n g   upon  a  b o t t o m  

of  the   t a n k ,   the   pump  h a v i n g   a  f l a t t e n e d   s e c t i o n   a b o v e  

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

an  i n s i d e   s u r f a c e   of  the   f l a t t e n e d   s e c t i o n .  

The  pump  may  have  a  f l a t t e n e d   i n t a k e   s e c t i o n ,   a  

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

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

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

f l a t t e n e d   s e c t i o n   a d j a c e n t   to  bu t   above   t he   b o t t o m   of  t h e  

t a n k .  

The  pump  may  have   a  t r a n s p a r e n t   body  and  a n  

o p a q u e   b l a d d e r   i n s i d e   of  the   body .   T h e r e   may  be  p r o v i d e d  

a  d i s c o n n e c t   f i t t i n g   on  the   b e v e r a g e   l i n e ,   t he   f i t t i n g  

b e i n g   o u t s i d e   of  t he   t a n k .  

The  p r e s e n t   i n v e n t i o n   f u r t h e r   p r o v i d e s   a p p a r a t u s  
in  w h i c h   the   b e v e r a g e   d i s p e n s i n g   l i n e   e n t e r s   i n t o   t h e  

t a n k   t h r o u g h   a  t op   w a l l   of  t he   t a n k ,   t he   d i s p e n s i n g   l i n e  

has   a  d i s c o n n e c t   o u t s i d e   of  the   t a n k ,   s a i d   d i s c o n n e c t  

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

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

a  f i l l i n g   c h e c k   v a l v e   i n s i d e   of  and  a d j a c e n t   to  a  b o t t o m  

of  t h e   t a n k   and  the   b e v e r a g e   t a n k ,   pump,  d e l i v e r y   l i n e  

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

is   i n v e r t e d .  

A l t e r n a t i v e l y   t he   a p p a r a t u s   may  be  c h a r a c t e r i s e d  

in  t h a t   the   pump  is  on  the   b o t t o m   of  the   t a n k   and  t h e  

l i n e s   e x t e n d   i n t o   t he   t a n k   from  a d j a c e n t   the   top   of  t h e  

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

t a n k ,   e a c h   l e n g t h   of  l i n e   b e i n g   l o n g e r   t h a n   a  d i s t a n c e  

b e t w e e n   the   f i l l   o p e n i n g   and  the   e n t r a n c e   i n t o   the  t a n k  

of   t he   l i n e s ,   s a i d   pump  b e i n g   r e m o v a b l e   f rom  the   t a n k  

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

c o n n e c t e d   to  t he   pump,  s a i d   pump  h a v i n g   the   d i a p h r a g m   i n  



t h e   fo rm  of   a  b l a d d e r   and  means   f o r   s e p a r a t i n g   t h e  

b l a d d e r   f rom  a  body  of  t he   pump  w h i l e   l e a v i n g   the   l i n e s  

c o n n e c t e d ,   f o r   c l e a n i n g   of  the   pump  and  r e p l a c e m e n t   o f  

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

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

p o w e r a b l e   b e v e r a g e   pump  f o r   use   in  t he   above   m e t h o d   i n  

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

e n d ,   an  o p e n   e n d ,   a  b e v e r a g e   o u t l e t ,   and  a  b e v e r a g e  

i n l e t ,   an  end  cap  m o u n t e d   in  t he   open   end ,   s a i d   c a p  

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

t h r o u g h   the   b l a d d e r   h o l d e r ,   a  s e a l   b e t w e e n   the   end  c a p  
and  t h e   b o d y ,   a  f a s t e n e r   s e c u r e d   to  t he   b o d y ,   s a i d  

f a s t e n e r   r e t a i n i n g   t he   end  cap   to  t he   body  and  a n  

e x p a n d a b l e   e l a s t o m e r i c   b l a d d e r   m o u n t e d   upon  t he   end  c a p .  
The  pump  may  i n c l u d e   means   f o r   s u p p o r t i n g   t h e  

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

may  be  p r o v i d e d   a  h a n d l e   on  t h e   t u b u l a r   b o d y .  

The  body  end  cap   and  f a s t e n e r   may  be  f o r m e d  

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

h a v i n g   a  t h i c k e n e d   r o u n d   t h r o a t   a t   the   open  e n d ,   a  m a l e  

t h r e a d   on  t h e   t h i c k e n e d   t h r o a t   and  a  s e a l   p o c k e t   in  t h e  

t h r o a t ,   t h e   f a s t e n e r   b e i n g   h e l d   to  the   body  by  t h e  

t h r e a d s   upon  t he   t h r o a t .  

The  end  cap   and  the   t h r o a t   may  be  o f  

s u b s t a n t i a l l y   t he   same  d i a m e t e r .   The  f a s t e n e r   may  be  a  

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

w h i c h   has   an  i n t e r n a l   o p e n i n g   s u b s t a n t i a l l y   s m a l l e r   t h a n  

an  o u t s i d e   d i a m e t e r   of  t h e   s e a l .  

The  end  cap   may  i n c l u d e   an  o u t w a r d l y   e x t e n d i n g  

n o s e   h a v i n g   an  o u t e r   end  s u b s t a n t i a l l y   b e y o n d   t he   c o l l a r  

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

p r o j e c t i n g   c o n n e c t o r   w h i c h   is  in  b e t w e e n   the   f a s t e n e r   a n d  

t h e   n o s e   o u t e r   e n d .  



The  c o n n e c t o r   may  be  s p a c e d   from  the   f a s t e n e r   a n d  

from  the  nose   o u t e r   end ,   by  a  d i s t a n c e   g r e a t e r   t h a n   o n e  
h a l f   the   d i a m e t e r   of  the   b e v e r a g e   t u b i n g   wh ich   t h e  

c o n n e c t o r   w i l l   f r i c t i o n a l l y   r e t a i n .  

The  body  may  be  of  g e n e r a l l y   c i r c u l a r   c r o s s -  

s e c t i o n   and  the   b e v e r a g e   i n l e t   may  c o m p r i s e   a  f l a t t e n e d  

s e c t i o n   a d j a c e n t   t he   c l o s e d   end  of  the   b o d y ,  t h e r e   b e i n g  

an  e l a s t o m e r i c   c h e c k   v a l v e   s e a l i n g l y   e n g a g e a b l e   w i t h   t h e  

f l a t t e n e d   i n l e t   s e c t i o n .   The  f l a t t e n e d   i n l e t   s e c t i o n   may  
be  r e c e s s e d   w i t h i n   t h e  c i r c u l a r   c r o s s - s e c t i o n   of  t h e  

b o d y .   The  b l a d d e r   may  be  c y l i n d r i c a l   and  may  be  s h o r t e r  

t h a n   the   body  and  be  a b l e   to  c o n f o r m   to  the   f l a t t e n e d  

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

the   i n s i d e   of  t he   pump  b o d y .  

The  pump  may  be  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   t h e  

b l a d d e r   h o l d e r   has   a  c o n s t a n t   d i a m e t e r   neck   e x t e n d i n g  
from  an  end  cap  p l a t e ,   and  a  head  of  l a r g e r   d i a m e t e r   t h a n  

the   n e c k ,   s a i d   head   b e i n g   i n w a r d   of  and  s p a c e d   f rom  t h e  

end  cap  p l a t e ,   in  w h i c h   the   b l a d d e r   c l o s e d   end  is  a n  

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

h o l d e r   head  and  o n t o   the   n e c k ,   s a i d   open  end  h a v i n g   a  

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

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

b l a d d e r   to  t he   h o l d e r ,   s a i d   r i n g   b e i n g   b e t w e e n   the   h o l d e r  

head  and  the   b l a d d e r   c o l l a r ,   s a i d   r i n g   h a v i n g   a  g r e a t e r  

m a j o r   d i a m e t e r   t h a n   an  o u t e r   d i a m e t e r   of  the   h o l d e r   h e a d  

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

t h a n   the   head   o u t e r   d i a m e t e r .  

The  h o l d e r   head   may  have   a  d i a m e t e r   a t   l e a s t  

e q u a l   to  the   mean  d i a m e t e r   of  the   r i n g   and  the   o u t e r  

d i a m e t e r   of  t he   c o l l a r   may  be  g e n e r a l l y   e q u a l   to  o r  

g r e a t e r   t h a n   the   r i n g   m a j o r   d i a m e t e r .  



The  i n l e t   may  c o m p r i s e   an  u p w a r d l y   f a c i n g  

c y l i n d r i c a l   c o n n e c t o r   r e c e i v e r   h a v i n g   the   b e v e r a g e   i n l e t  

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

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

one  way  f i l l   v a l v e   in  the   r e c e i v e r   b o t t o m .  

The  f i l l   may  be  a  n o r m a l l y   open   c h e c k   v a l v e .  

T h e r e   may  be  p r o v i d e d   a  p i e r c i n g   e l e m e n t   f o r  o p e n i n g   a  
s e a l   in  t he   c o n n e c t o r ,   s a i d   f i l l   v a l v e   b e i n g   w i t h i n   a n d  

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

T h e r e   may  be  p r o v i d e d   a  s p i l l a g e   t r a y   above   t h e  

pump,  t h e   t r a y   b e i n g   s e c u r e d   by  t he   r e c e i v e r   to  t h e  

s p i l l a g e   t r a y .   The  r e c e i v e r   may  have   a  t r a y   f a s t e n e r  

c o m p r e s s i v e l y   h o l d i n g   the   t r a y   to  t he   pump,   the   p u m p  

b e i n g  s u p p o r t e d   by  t h e   t r a y .  

The  t r a y   may  be  o p a q u e ,   t he   pump  body  and  end  c a p  

may  be  t r a n s p a r e n t   and  the   b l a d d e r   may  be  o p a q u e .  
The  t r a y   may  be  f a s t e n e d   a g a i n s t   t he   t u b u l a r  

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

end  cap   and  b l a d d e r   f rom  the   body  by  m a n i p u l a t i o n   of  t h e  

f a s t e n e r   w h i l e   t h e   body  is  s e c u r e d   to  t he   t r a y .  
The  p r e s e n t   i n v e n t i o n   y e t   f u r t h e r   p r o v i d e s  

b e v e r a g e   d i s p e n s i n g   a p p a r a t u s   f o r   use  in  t he   above   m e t h o d  

and  b e i n g   p o w e r a b l e   by  c o m p r e s s e d   gas   in  w h i c h   t h e r e   i s  

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

pump  h a v i n g   a  b e v e r a g e   pumping   c h a m b e r ,   a  b e v e r a g e   i n l e t  

to  t he   c h a m b e r ,   a  b e v e r a g e   o u t l e t   f rom  the   c h a m b e r ,   and  a  

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

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

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

s u b s t a n t i a l l y   a b o v e   a  l e v e l   of  the   pump  b e v e r a g e   c h a m b e r ,  

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

t a n k   so  t h a t   b e v e r a g e   can  f low  f rom  the   r e s e r v o i r   i n t o  



the   p u m p i n g   c h a m b e r   u n d e r   the   i n f l u e n c e   of  g r a v i t y   a n d  

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

pump  i n l e t   to  p r e v e n t   f l ow  of  b e v e r a g e   f rom  the   p u m p i n g  

c h a m b e r   to  the   t a n k ,   a  f l e x i b l e   b l a d d e r   in  the   pump,  s a i d  

b l a d d e r   f o r m i n g   one  w a l l   of  t he   p u m p i n g   c h a m b e r   a n d  

d i v i d i n g   the   pumping   c h a m b e r   f rom  the   p r o p e l l a n t   c h a m b e r ,  

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

p r o p e l l a n t   p r e s s u r e   fo r   e x p e l l i n g   b e v e r a g e   from  t h e  

p u m p i n g   c h a m b e r   to   a  d i s p e n s i n g   n o z z l e   and  gas   c o n t r o l  

means   to  s e l e c t i v e l y   and  i n t e r m i t t e n t l y   s u p p l y   c o m p r e s s e d  

gas   to  t he   pump  p r o p e l l a n t   c h a m b e r   f o r   e x p a n d i n g   t h e  

b l a d d e r   and  e x p e l l i n g   the  b e v e r a g e   to  a  d i s p e n s i n g  

n o z z l e .  

The  b l a d d e r   may  be  in  the   form  of  an  e l o n g a t e  

c l o s e d   end  t u b e   e x t e n d i n g   i n t o   t he   pump  and  the   pump  m a y  
i n c l u d e   a  p r o p e l l a n t   p o r t   i n t o   an  i n s i d e   of  the   t u b e   f o r  
a d m i t t a n c e   of  c o m p r e s s e d   gas  i n t o   t h e   t u b e   to  e x p a n d   t h e  

b l a d d e r   in  t he   pump.  The  c o n t r o l   means   may  be  a  n o r m a l l y  
c l o s e d   v a l v e   h a v i n g   a  m a n u a l   a c t u a t o r .   The  c o m p r e s s e d  

gas  may  be  s e l e c t e d   from  c a r b o n   d i o x i d e   and  c o m p r e s s e d  
a i r .   The  pump  and  i n l e t   v a l v e   may  be  i n s i d e   the   t a n k .  

The  pump  may  be  on  the   b o t t o m   of  the   i n s i d e   of  the   t a n k  

and  b e v e r a g e   and  p r o p e l l a n t   l i n e s   may  e x t e n d   i n t o   t h e  

t a n k   from  a d j a c e n t   the  top  of  the   t a n k   w i t h   a  l e n g t h . o f  

each   l i n e   i n s i d e   of  the   t a n k ,   e a c h   l e n g t h   of  l i n e   b e i n g  

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

e n t r a n c e   of  t he   l i n e s   i n t o   t h e  t a n k ,   t he   pump  b e i n g  

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

b o t h   l i n e s   i n t a c t   and  c o n n e c t e d   to  the   pump,  the   pump 

b e i n g   o p e r a b l e   when  so  r e m o v e d   f rom  the   t a n k .  

The  pump  may  c o m p r i s e   a  t u b u l a r   body  h a v i n g   t h e  

b e v e r a g e   p u m p i n g   c h a m b e r ,   b e v e r a g e   i n l e t   and  b e v e r a g e  

o u t l e t ,   an  end  cap  s e a l e d   to  the   b o d y ,   s a i d   cap  h a v i n g   a  



b l a d d e r   h o l d e r   upon  w h i c h   t he   b l a d d e r   is  f r i c t i o n a l l y  

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

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

i n s i d e   of  the   b l a d d e r ,   and  a  c o l l a r   nu t   f a s t e n e d   to  t h e  

b o d y ,   s a i d   nu t   r e t a i n i n g   t he   end  cap  to  the   b o d y .  

P r o p e l l a n t   gas   may  be  e x h a u s t e d   to  a i r   a f t e r  

e x p a n d i n g   the   b l a d d e r ,   p e r m i t t i n g   the   b l a d d e r   to  c o n t r a c t  

to  r e - f i l l   t he   b e v e r a g e   c h a m b e r .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   in  one  e m b o d i m e n t   o f  

t h e  i n v e n t i o n   the   pump  is   l o c a t e d   w i t h i n   t he   t a n k .  

Pumps  a re   u s u a l l y   u n a t t r a c t i v e   and  a r e  

a e s t h e t i c a l l y   u n w a n t e d .   W o r s t   of  a l l   t h e r e   i s   l e a k a g e .  

S o m e t i m e s   t h e s e   d e v i c e s   l e a k   and  s o m e t i m e s   i t ' s   a l m o s t  

i m p o s s i b l e   t o   f i x  t h e   l e a k s .   T h e s e   d e v i c e s   l e a k   a r o u n d  

f i t t i n g s   f rom  s e a l   f a i l u r e ,   bad  p a r t s ,   i m p r o p e r   a s s e m b l y ,  

s t r e s s   c r a c k s   and  many  o t h e r   r e a s o n s .   Pump  f a i l u r e   i s  

a n o t h e r   c a u s e   of  l e a k a g e .   In  a  t y p i c a l   pump  f a i l u r e   t h e  

b e v e r a g e   i s  b l o w n   o u t   of  t he   pump.  The  pump  mus t   t h e n   b e  

r e m o v e d   and  r e b u i l t .   In  t h e   p e r i o d   b e t w e e n   pump  f a i l u r e  

and  d i s c o v e r y   of  the   f a i l u r e ,   t he   b e v e r a g e   in  the   t a n k  

may  r u n   i n t o   and  o u t   of   t he   b r o k e n   pump.  When  the   pump 

is   e n e r g i s e d ,   the   i n l e t   or  o u t l e t   l i n e s   may  a l s o   be  b l o w n  

o f f   and  t h e   b e v e r a g e   s q u i r t e d   o n t o   s u r r o u n d i n g  

s t r u c t u r e s .   R e g a r d l e s s ,   t h e s e   f a i l u r e s   a re   an  u n s i g h t l y  

m e s s ,   t h e y   a re   a b s o l u t e l y   u n a c c e p t a b l e   in  a  h o u s e h o l d ,  

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

t h e y   c a u s e   l o s s   of  f l o o r i n g   and  t h e y   a re   u n s a n i t a r y .   T h e  

pumps  have   been   e x c e s s i v e l y   c o m p l i c a t e d   and  p r o n e   t o  

f a i l u r e   f rom  s t r e s s   c r a c k i n g ,   f i t t i n g   b r e a k a g e   o r  

l e a k a g e ,   and  the   use  of   m e t a l l i c   p a r t s   has   g i v e n   m e t a l l i c  

o f f - t a s t e   to  t he   b e v e r a g e .   B e v e r a g e   d i s p e n s i n g   a p p a r a t u s  

u s i n g   t he   p r e v i o u s   known  pumps  has   too   f r e q u e n t l y   b e e n  



s u b j e c t   to   f a i l u r e ,   l e a k a g e ,   c o n t a m i n a t i o n   and  has  b e e n  

l e f t   in  an  u n s a n i t a r y   c o n d i t i o n   and  has  p r o v e n  

u n s a t i s f a c t o r y   f o r   w i d e s p r e a d   u s e .  

F i g u r e   1  is  a  c r o s s - s e c t i o n a l   e l e v a t i o n a l   v i ew   o f  

a  b e v e r a g e   a p p a r a t u s   h a v i n g   a  t a n k   and  a  

b e v e r a g e   pump  t h e r e i n ;  

F i g u r e   2  is   a  c r o s s - s e c t i o n a l   e l e v a t i o n a l   e n d  

v iew  t a k e n   t h r o u g h   l i n e s   I I - I I   of  F i g u r e   1 ;  

F i g u r e   3  is  a  top   v i ew   of  t he   s t r u c t u r e   o f  

F i g u r e   1 ;  

F i g u r e   4  is   a  downward   l o o k i n g   s e c t i o n a l   v i e w  

t a k e n   t h r o u g h   l i n e s   IV- IV   of  F i g u r e   1 ;  

F i g u r e   5  is   an  e l e v a t i o n a l   c r o s s - s e c t i o n a l   v i e w  

t a k e n   t h r o u g h   t he   pump  shown  in  F i g u r e   1 ;  

F i g u r e   6  is   a  s c h e m a t i c   v i ew   of  the   s t r u c t u r e   o f  

F i g u r e   1  in  a  b e v e r a g e   d i s p e n s e r ;  

F i g u r e   7  is  a  c r o s s - s e c t i o n a l   e l e v a t i o n a l   v i ew   o f  

an  a l t e r n a t i v e   e m b o d i m e n t   of  the   pump  of  t h e  

p r e s e n t   i n v e n t i o n ;   a n d  

F i g u r e   8  is  a  top   p l a n   v i ew  of  the   s t r u c t u r e   o f  

F i g u r e   7 .  

B e v e r a g e   s t o r i n g   and  d i s p e n s i n g   a p p a r a t u s  

a c c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   is   shown  in  F i g u r e   1 

and  is  g e n e r a l l y   i n d i c a t e d   by  the   n u m e r a l   10.  T h e  

a p p a r a t u s   10  i n c l u d e s   a  n o n - p r e s s u r i s e d   s a n i t a r y   b e v e r a g e  

s t o r a g e   t a n k   11  and  a  n o r m a l l y   n o n - p r e s s u r i s e d   s a n i t a r y  

b e v e r a g e   pump  2 5 .  

The  t a n k   11  has  a  f i l l   o p e n i n g   12  s i z e d   t o  

r e c e i v e   an  a d u l t   human  hand  and  the   pump  25,  t he   o p e n i n g  

12  is  c l o s e d   by  a  f i l l i n g   c o v e r   13  m o u n t e d   upon  t h e  

o p e n i n g   12.  The  t a n k   11  has  a  t op   w a l l   14  h a v i n g   a  f i r s t  

end  15  w h i c h   the   f i l l   o p e n i n g   12  and  c o v e r   13  a r e  

a d j a c e n t   t o ,   and  a  s e c o n d   end  16  h a v i n g   a p e r t u r e s   17,  18  



t h r o u g h   w h i c h   a  b e v e r a g e   d i s p e n s i n g   l i n e   60  and  a  f l u i d  

p r o p e l l a n t   l i n e   64  r e s p e c t i v e l y   e x t e n d .   A  b r e a t h e r   24 

g i v e s   f l u i d   c o m m u n i c a t i o n   b e t w e e n   a m b i e n t   and  the   i n s i d e  

of  t he   t a n k   11  and  k e e p s   the   t a n k   11  n o n - p r e s s u r i s e d   a n d  

a t   a t m o s p h e r i c   p r e s s u r e .   The  b r e a t h e r   24  is   in  a  l i p   19 

of  t he   f i l l   o p e n i n g   12  and  is  u n d e r   a  r im  of  t he   f i l l i n g  

c o v e r   13.  A  pump  n e s t   20  i s   in  t h e   b o t t o m   of  the   t a n k  

11,  and  a  b o t t o m   21  of  t he   n e s t   20  is  the   l o w e s t   l e v e l   o f  

t h e   i n s i d e   of   t h e   t a n k   11.  The  t a n k   11  has   a  p a i r   o f  

s u p p o r t   p a d s   22  a t  a  l e v e l   a b o v e   the   n e s t   b o t t o m   21  f o r  

s u p p o r t   of   t h e   t a n k   11  by  a  c o m p l e m e n t a l   d i s p e n s i n g  

m a c h i n e   s t r u c t u r e   ( n o t   s h o w n ) .   The  t a n k   11  has   pump 
r e t a i n e r s   23  in  t he   form  of  i n w a r d l y   e x t e n d i n g   d i m p l e s ,  

w h i c h   f r i c t i o n a l l y  r e t a i n   t he   pump  25  on  the   t a n k   b o t t o m  

2 1 .  

The  pump  25  has  a  t u b u l a r   body  26  h a v i n g   a  c l o s e d  

end  27,   an  o p e n   end  28,  a  b e v e r a g e   o u t l e t   29,   a  b e v e r a g e  

i n l e t   30  a n d  a   s u p p o r t  3 1   f o r   e l e v a t i n g   the   i n l e t   30 

a b o v e   a  f l a t   s u r f a c e   upon  w h i c h   the   pump  25  r e s t s   a n d  

a b o v e   a  l o w e s t   l e v e l   of  t he   pump  25.  The  body  open  e n d  

28  has   a  t h i c k e n e d   r o u n d   t h r o a t   32  w h i c h   has   a  m a l e  

t h r e a d   33  and  an  i n t e r n a l   s e a l   p o c k e t   34.  The  body  26  i s  

of   g e n e r a l l y   c i r c u l a r   c r o s s - s e c t i o n   and  the   b e v e r a g e  

i n l e t   30  i n c l u d e s   a  f l a t t e n e d   s e c t i o n   35  a d j a c e n t   t h e  

body   c l o s e d   end  27.  The  f l a t t e n e d   s e c t i o n   3 5  i s   r e c e s s e d  

w i t h i n   t h e   c i r c u l a r   c r o s s - s e c t i o n   of  t he   body  26,  and  a n  
e l a s t o m e r i c   c h e c k   v a l v e   56  is   s e a l i n g l y   e n g a g e a b l e   w i t h  

t h e   i n s i d e   of  the   f l a t t e n e d   i n l e t   s e c t i o n   35.  A  h a n d l e  

36  i s   on  t h e   body  26  f o r   r e m o v a l   and  i n s e r t i o n . o f   t h e  

pump  25.  An  end  cap   40  c l o s e s   t he   body  open   end  28  a n d  

has   a  b l a d d e r   h o l d e r   41  and  a  p r o p e l l a n t   p o r t   42  w h i c h  

e x t e n d s   t h r o u g h   the   h o l d e r   41  and  a  n o s e   43  and  a  l a t e r a l  

c o n n e c t o r   45.  The  end  cap  n o s e   43  has   an  o u t e r   end  44  



b e y o n d   the   l a t e r a l   c o n n e c t o r   45.  An  e l a s t o m e r i c   s e a l   37 

is  c a r r i e d   by  the  end  cap  40  and  is  r e c e i v e d   in  the   s e a l  

p o c k e t   34,  and  f l u i d   t i g h t l y   s e a l s   the   end  cap  40  to  t h e  

body  26.  A  c o l l a r   n u t   49  s e c u r e s   the  end  cap   40  to  t h e  

body  26.  The  c o l l a r   nu t   49  is   t h r e a d e d   o n t o   the   t h r o a t  

t h r e a d s   33  and  has  an  i n w a r d   f a c i n g   t h r u s t   f l a n g e   50 

w h i c h   has   an  i n s i d e   d i a m e t e r   wh ich   is   l e s s   t h a n   an  i n s i d e  

d i a m e t e r   of  the   s e a l   37.  The  t h r u s t   f l a n g e   50  e n g a g e s  
t he   end  cap   40  and  r e t a i n s   t he   end  cap  40  to  t he   b o d y  

26.  I n s i d e   the  pump  25  is  an  e l a s t o m e r i c   b l a d d e r   52  

w h i c h   is   s e c u r e d   by  an  0 - r i n g   54  to  the   b l a d d e r   h o l d e r  

41.  The  b l a d d e r   52  is  s h o r t e r   t h a n   the   body  26  and  has  a  

l e n g t h   in  t he   form  of  an  e l o n g a t e   c y l i n d r i c a l   t u b e   5 3 .  

The  b l a d d e r   52  d i v i d e s   the   i n s i d e   of  the   pump  25  i n t o   a  

p u m p i n g   c h a m b e r   58  and  a  p r o p e l l a n t   c h a m b e r   5 9 .  

The  b e v e r a g e   d i s p e n s i n g   l i n e   60  is   f l u i d l y  

c o n n e c t e d   to  the   pump  o u t l e t   29.  The  d i s p e n s i n g   l i n e   60 

e x t e n d s   d i r e c t l y   upward   and  t h r o u g h   the   top   w a l l   a p e r t u r e  

17  and  t h e n   to  an  open  d i s c o n n e c t   f i t t i n g   61.  The  o p e n  

d i s c o n n e c t   f i t t i n g   61  is  d i r e c t l y   c o n n e c t i b l e   to  a  

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

62  in  a  f u r t h e r   d i s p e n s i n g   l i n e   63  which   is  c o n n e c t e d   t o  

a  r e m o t e l y   l o c a t e d   d i s p e n s i n g   n o z z l e   69.  The  f l u i d  

p r o p e l l a n t   l i n e   64  is  f l u i d l y   c o n n e c t e d   to  t h e   p r o p e l l a n t  

p o r t   42.  The  p r o p e l l a n t   l i n e   64  e x t e n d s   t h r o u g h   the   t o p  

w a l l   a p e r t u r e   18  to  an  open  d i s c o n n e c t   65  n o r m a l l y  

c o n n e c t e d   to   a  f u r t h e r   p r o p e l l a n t   l i n e   66.  The  f u r t h e r  

p r o p e l l a n t   l i n e   66  is  c o n n e c t e d   to  a  gas  c o n t r o l   70  w h i c h  

is   a  3 -way  v a l v e   h a v i n g   a  v e n t   71  to  a t m o s p h e r e ,   a  m a n u a l  

a c t u a t o r   72  and  a  c o n n e c t i o n   to  a  gas  s o u r c e   73  wh ich   i s  

s e l e c t e d   f rom  e i t h e r   c o m p r e s s e d   a i r   or   c a r b o n   d i o x i d e .  

The  gas   c o n t r o l   70  n o r m a l l y   c o n n e c t s   the   pump  p r o p e l l a n t  

c h a m b e r   59  to  a t m o s p h e r e   v i a   the   v e n t   71  and  n o r m a l l y  

c l o s e s   t he   gas  s o u r c e   7 3 .  



I n s i d e   of  t h e   t a n k   11  i s   a  l e n g t h   67  of  t h e  

b e v e r a g e   l i n e   60  and  a  l e n g t h   68  of  t h e   p r o p e l l a n t   l i n e  

64.  Each  l i n e   l e n g t h   67,  68  is   l o n g e r   t h a n   a  d i s t a n c e  

b e t w e e n   t he   f i l l   o p e n i n g   12  and  the   l o c i   of  the   e n t r a n c e  

of  t h e   l i n e s   60,   64  i n t o   the   t a n k   11,  t h e   l o c i   b e i n g   t h e  

a p e r t u r e s   17,  18,   t h r o u g h   w h i c h   t he   l i n e s   60,   64  e n t e r  

t he   t a n k   11.  The  pump  25  i s   r e m o v a b l e   f rom  the   i n s i d e   o f  

t he   t a n k   11  by  r e m o v a l   t h r o u g h   t he   f i l l   o p e n i n g   12  w i t h  

t h e  l i n e s   60,  64  b o t h   c o n n e c t e d   to  t he   pump  25.  The  p u m p  

body   26,  end  cap   40  and  c o l l a r   n u t   49  a r e   a l l   of  a  

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

of   t he   i n t e r i o r   of   t h e   pump  25,  t he   b e v e r a g e   in  t h e  

p u m p i n g   c h a m b e r   58,  t h e   p r o p e l l a n t   c h a m b e r   59  and  t h e  

b l a d d e r   52  w h i c h   i s   o p a q u e .   The  pump  25  can  p a s s   t h r o u g h  

the   f i l l   o p e n i n g   12,   so  t he   pump  25  can   be  i n s t a l l e d   o r  

r e m o v e d   f rom  t h e   t a n k   11  by  use  of  t h e   h a n d l e   3 6 .  

In  o p e r a t i o n   of   the   d i s p e n s i n g   a p p a r a t u s   10,  t h e  

gas   s o u r c e   73  i s   e i t h e r   c o m p r e s s e d   a i r   or  c a r b o n   d i o x i d e  

gas   and  i s   s e t   a t   a  p r e d e t e r m i n e d   p r o p e l l a n t   p r e s s u r e   o f  

a b o u t   1 . 7 5 k g / m m 2 .   The  gas   c o n t r o l   70  n o r m a l l y   c l o s e s   t h e  

g a s   s o u r c e   73  and  v e n t s   t he   p r o p e l l a n t   c h a m b e r   59  t o  

a t m o s p h e r e   w h i c h   c a u s e s   the   pump  25  to  be  n o r m a l l y  

n o n - p r e s s u r i s e d .   The  c o v e r   13  i s   r e m o v e d   and  the   t a n k   11  

has   b e v e r a g e   or   b e v e r a g e   c o n c e n t r a t e   as  i t   may  be,   p o u r e d  

in .   The  c o v e r   1 3  i s  t h e n   r e p l a c e d .   The  t a n k   11  is   n e v e r  

p r e s s u r i s e d   and  is   v e n t e d   to  a t m o s p h e r e   t h r o u g h   t h e  

b r e a t h e r   24  w h i c h   is   u n d e r   and  p r o t e c t e d   by  the   c o v e r   1 3 ,  

a n d / o r   t h r o u g h   t h e   a p e r t u r e s   17,  18  i f   t he   a p e r t u r e s   a r e  

l a r g e r   t h a n   t h e   l i n e s   60,  64  and  a r e   n o t   s e a l e d .   T h e  

n o r m a l   l e v e l   of  b e v e r a g e   in  t he   t a n k   11  is   s u b s t a n t i a l l y  

a b o v e   t h e   l e v e l   of   t h e   pump  25  and  the   b e v e r a g e   i n l e t  

30.  The  pump  25  r e q u i r e s   p r i m i n g   f o r   e x p u l s i o n   of  a i r   i n  



t he   p u m p i n g   c h a m b e r   58  and  the   d i s p e n s i n g   l i n e s   60,  6 3 .  

The  a c t u a t o r   72  is  r e p e a t e d l y   d e p r e s s e d   and  r e l e a s e d  

u n t i l   b e v e r a g e   is  d e l i v e r e d   to  t he   n o z z l e   69.  When  t h e  

a c t u a t o r   72  is  d e p r e s s e d   the   gas   c o n t r o l   70  c l o s e s   t h e  

v e n t   and  f l u i d l y   c o n n e c t s   t he   gas   s o u r c e   73  to  t h e  

p r o p e l l a n t   c h a m b e r   59  v i a   t he   p r o p e l l a n t   l i n e s   64,  66  a n d  

the   p r o p e l l a n t   p o r t   42.  The  t u b e   53  s e c t i o n  o f   t h e  

b l a d d e r   52  is  e x p a n d e d   by  t he   p r o p e l l a n t   and  the   a i r   i n  

the   p u m p i n g   c h a m b e r   58  i s   e x p e l l e d .   When  the   a c t u a t o r   72  

is   r e l e a s e d ,   t h e  g a s   s o u r c e   73  is  s h u t   o f f   and  t h e  

p r o p e l l a n t   c h a m b e r   59  is   c o n n e c t e d   to  the   v e n t   71  and  t o  

a t m o s p h e r e .   The  b l a d d e r   52  c o n t r a c t s   as  the   u s e d  

p r o p e l l a n t   gas   is  v e n t e d   to  a t m o s p h e r e   and  as  the   b l a d d e r  

52  c o l l a p s e s   b e v e r a g e   f i l l s   t he   pumping   c h a m b e r   58 

t h r o u g h   the   i n l e t   30.  A  f i r s t   d e p r e s s i o n   of  the   a c t u a t o r  

72  w i l l   u s u a l l y   e x p e l   mos t   of  t he   a i r   f rom  the   p u m p i n g  

c h a m b e r   58  and  a  s e c o n d   d e p r e s s i o n   of  the   a c t u a t o r   7 2  

w i l l   e x p e l   t he   r e m a i n i n g   a i r   as  w e l l   as  the   a i r   in  t h e  

d i s p e n s i n g   l i n e s   60,  63.  The  a p p a r a t u s   10  is   t h e n   r e a d y  

to  d i s p e n s e   b e v e r a g e .   A f t e r   p r i m i n g   the   b l a d d e r   52  i s  

c o l l a p s e d   and  the  pumping   c h a m b e r   58  and  l i n e s   60,  63  a r e  
f i l l e d   w i t h   b e v e r a g e .   N e i t h e r   the   pump  25  nor   t he   t a n k  

11  a r e   p r e s s u r i s e d .  

In  a  t y p i c a l   d i s p e n s i n g   of  a  s e r v i n g   of  b e v e r a g e ,  
t he   a c t u a t o r   72  is   d e p r e s s e d   and  the   gas  c o n t r o l   70  

c l o s e s   t he   v e n t   71  and  f l u i d l y   c o n n e c t s   the   gas   s o u r c e   73 

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

a p p l i e d   upon  the  b l a d d e r   52  and  the   t u b e   53  e x p a n d s   a n d  

e x p e l s   b e v e r a g e   ou t   of  the   pump  25  and  to  the   n o z z l e   6 9 .  

The  c y l i n d r i c a l   t u b e   53  f u l l y   e x p a n d s   and  t h e n  

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

58  d i s p l a c i n g   b e v e r a g e   f rom  the   i n s i d e   of  the   pump  b o d y  



26.  When  t h e   a c t u a t o r   72  i s   r e l e a s e d ,   t he   gas   s o u r c e   73  

is  s h u t   o f f   and  the   p r o p e l l a n t   c h a m b e r   59  is  c o n n e c t e d   t o  

t h e   v e n t   71.  The  p r o p e l l a n t   gas   in  t h e   p r o p e l l a n t  

c h a m b e r   59  is  v e n t e d   to  a t m o s p h e r e   and  the   b l a d d e r   52 

c o l l a p s e s   and  t h e   p u m p i n g   c h a m b e r   58  r e f i l l s   u n d e r  

g r a v i t y   and  w i t h o u t   p r e s s u r i s a t i o n   or  s u c t i o n .   The  c h e c k  

v a l v e   62  in  t h e   f u r t h e r   d i s p e n s i n g   l i n e   63  p r e v e n t s  

b a c k f l o w   of  b e v e r a g e   f rom  t h e   n o z z l e   69  to  t he   pump 
c h a m b e r   68  and  t h e   i n l e t   c h e c k   v a l v e   56  a l l o w s   f r e e   f l o w  

of  b e v e r a g e   i n t o   t he   pump  25  f rom  t he   t a n k   11  b u t  

p r e v e n t s   f l o w   f rom  t he   pump  25  b a c k   to   t he   t a n k   11  d u r i n g  

d i s p e n s i n g .  

D u r i n g   d i s p e n s i n g   of  b e v e r a g e ,   i f   t h e r e   is  a  

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

pump  25  l e a k s ,   t h e   l e a k a g e   g o e s   b a c k   i n t o   t he   t a n k   1 1 .  

I f   t he   b l a d d e r   52  l e a k s ,   t e a r s   or  b u r s t s ,   t h e r e   is  n o  

l e a k a g e   o u t s i d e   of   the   t a n k   11  and  t he   p r o p e l l a n t   l i n e   69 

can  be  d i s c o n n e c t e d   f rom  the   f u r t h e r   p r o p e l l a n t   l i n e   66 

and  b e v e r a g e   w i l l   n o t   e s c a p e   f rom  a  d e f e c t i v e   b l a d d e r  

52.  The  c o l l a r   n u t   49  s t a y s   m o i s t   and  is   e a s i l y  

r e m o v a b l e   f rom  t h e   pump  body  26.  T h e r e   a r e   no  a p e r t u r e s  

in  t h e   t a n k   11  o t h e r   t h a n   in  t he   top   w a l l   14.  T h e  

b e v e r a g e   l i n e   60  i s   s t r a i g h t   and  d o e s   n o t   have   any  k i n k s  

or  t w i s t s   and  w i l l   s t a y   on  the   pump  o u t l e t   29  w i t h o u t  

c l a m p s .   The  b r e a t h e r   24  i s   p r o t e c t e d   by  the   c o v e r   13  s o  

d u s t   c a n n o t   e n t e r   the   t a n k  - 1 1 .   The  pump  25  is   n e s t e d   a n d  

r e t a i n e d   in  t he   l o w e s t   and  s m a l l e s t   p a r t   of  t h e   t a n k   11  

and  t h e   pump  i n l e t   30  c a n n o t   be  p l u g g e d   or  come  to  r e s t  

a g a i n s t   a  s u r f a c e   of  t he   t a n k - 1 1 .   The  i n l e t   c h e c k   v a l v e  

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

t h e r e   a r e   no  s p r i n g s   or   c r e v i c e s   in  t he   i n l e t   3 0 .  



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

f u n c t i o n s   t h a t   must   be  done   and  t h i s   a p p a r a t u s   10  o f f e r s  

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

or  s a n i t i s e   or  c h a n g e   f l a v o u r s ,   the   t a n k   11  i s  

d i s c o n n e c t e d   by  p u l l i n g   the   f u r t h e r   p r o p e l l a n t   l i n e   66 

o f f   t he   p r o p e l l a n t   d i s c o n n e c t   65  and  d i s c o n n e c t i n g   t h e  

b e v e r a g e   d i s c o n n e c t   f i t t i n g s   61,  62.  The  u p p e r   f i t t i n g  

62  has   a  n o r m a l l y   c l o s e d   c h e c k   v a l v e   t h a t   p r e v e n t s  

b a c k f l o w   from  the   n o z z l e   69  and  the   l o w e r   d i s c o n n e c t  

f i t t i n g   61  is  a l w a y s   o p e n .   The  a p p a r a t u s   10  is  t h e n  

r e m o v e d   and  the   c o v e r   13  t a k e n   o f f .   The  t a n k   11  is  t h e n  

i n v e r t e d   and  i t   c o m p l e t e l y   s e l f - d r a i n s .   The  t a n k   11  p e r  

se  j u s t   d r a i n s   ou t   of  the   f i l l   o p e n i n g   12,  and  the   p u m p  

25  d r a i n s   ou t   of  the   open   d i s p e n s i n g   l i n e   60  a n d  

d i s c o n n e c t   f i t t i n g   61.  The  i n l e t   c h e c k   v a l v e   56  o p e n s   b y  

g r a v i t y   when  the  t a n k   11  and  pump  25  a r e   i n v e r t e d .   T h e  

r e t a i n e r s   23  h o l d   the   pump  25  in  the   b o t t o m   of  the   t a n k  

11  d u r i n g   i n v e r s i o n .   The  t a n k   11  can  t h e n   be  t u r n e d  

u p r i g h t   and  f i l l e d   w i t h   r i n s e   w a t e r .   The  pump  25  f i l l s  

as  the   w a t e r   l e v e l   r i s e s   as  t he   i n l e t   v a l v e   56  o p e n s   a n d  

a i r   e s c a p e s   ou t   t he   open  d i s p e n s i n g   l i n e   60.  A f t e r  

r i n s i n g ,   a  s a n i t i s i n g   s o l u t i o n   can  be  l i k e w i s e   f i l l e d   i n  

the   t a n k   11  and  pump  25  and  t h e n   s w i l l e d   a r o u n d   a n d  

l i k e w i s e   d r a i n e d   and  r i n s e d .   N o r m a l l y ,   the   t a n k   11  a n d  

pump  25  s h o u l d  b e   d r a i n e d   and  r i n s e d   once   e a c h   y e a r .   To 

c h a n g e   b e v e r a g e s ,   w a t e r   is  l e f t   in  the   t a n k   11  and  p u m p  
25  and  the   l i n e s   60,  64  a r e   r e c o n n e c t e d   to  t he   f u r t h e r  

l i n e s   63,  66  and  the   pump  25  is  p r e s s u r i s e d   and  w a t e r   i s  

pumped  i n t o   the   f u r t h e r   d i s p e n s i n g   l i n e   63  u n t i l   t h e  

e x i s t i n g   b e v e r a g e   is  e m p t i e d .   New  b e v e r a g e   may  t h e n   b e  

p l a c e d   in  the   t a n k   1 1 .  

E x a m i n a t i o n   of  t he   pump  25  is  v e r y   e a s y .   A 

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



pump  h a n d l e   36  and  p u l l s   t he   pump  25  p a s t   the   f r i c t i o n a l  

r e t a i n e r s   23  and  up  and  o u t   of  the   t a n k   11  w i t h   the  l i n e s  

60,  64  c o n n e c t e d .   The  pump  25  may  be  p r e s s u r i s e d   a n d  

c y c l e d   w h i l e   ou t   of  the   t a n k   11  and  i f   the   b l a d d e r   52  i s  

d e f e c t i v e   i t   can  be  s e e n   t h r o u g h   the   t r a n s p a r e n t   pump 

p a r t s   26,  40,  49.  L e a k a g e   can  a l s o   be  e a s i l y   s e e n .   I f  

r e p a i r   i s   n e e d e d ,   t he   pump  body   26  and  i t s   h a n d l e   36  a r e  

g r a s p e d   and  t he   c o l l a r   n u t   49  is  s c r e w e d   o f f .   The  e n d  

c a p .  4 0   and  b l a d d e r   52  a r e   t h e n   p u l l e d   from  the   body  2 6 .  

The  b l a d d e r   52  is   t h e n   e a s i l y   r e p l a c e d   by  r o l l i n g   t h e  

0 - r i n g   54  o f f   t he   o ld   b l a d d e r   52  and  t h e n   o n t o   a  new 

b l a d d e r .   The  end  cap   40  and  new  b l a d d e r   52  a r e   t h e n  

r e f i t t e d   to   t h e   body  26  and  t he   c o l l a r   nu t   49 

r e t i g h t e n e d .   Al l   of  t h i s   is   done   w i t h   the   l i n e s   60,  64  

c o n n e c t e d   to   t he   pump  25.  The  pump  25  is  t h e n   m a n u a l l y  

p u s h e d   t h r o u g h   the   f i l l   o p e n i n g   12  and  back   i n t o   the   t a n k  

11  and  p a s t   t he   r e t a i n e r s   23  i n t o   t he   n e s t   20.  The  e n d  

cap   n o s e   43  p r o t e c t s   t he   l a t e r a l   p r o p e l l a n t   c o n n e c t o r   45  

and  t h e   p r o p e l l a n t   l i n e   64  i s   s p a c e d   from  c o n t a c t   w i t h  

e i t h e r   of  t he   c o l l a r   n u t   59  or  an  end  of  t he   t a n k   1 1 .  

The  pump  p l a s t i c   p a r t s   26,  40,  49  a r e   v e r y   r e s i s t a n t   t o  

s t r e s s   c r a c k i n g   and  a r e   v i r t u a l l y   f a i l u r e - p r o o f ,   as  a  

c o n s e q u e n c e   of  the   t h i c k e n e d   t h r o a t   32,  the   end  cap  n o s e  

43  and  t he   c o l l a r   nu t   t h r u s t   f l a n g e   5 0 .  

The  pump  25-7  of   F i g u r e s   7  and  8  has  a  s l i g h t l y  

d i f f e r e n t   body  and  e m b o d i e s   t he   i d e n t i c a l   c l o s e d   end  2 7 ,  

o p e n   end  28,   b e v e r a g e   o u t l e t   29,  t h r o a t   32,  t h r e a d s   3 3 ,  

s e a l   p o c k e t   34,  s e a l   47,   end  cap   40,  c o l l a r   n u t   4 9 ,  

b l a d d e r   52,  0 - r i n g   54  and  i n l e t   c h e c k   v a l v e   56.  T h e  

b e v e r a g e   i n l e t   30  i n c l u d e s   an  upward   f a c i n g   c y l i n d r i c a l  

c o n n e c t o r   r e c e i v e r   75  f o r   r e c e i v i n g   a  b e v e r a g e   p r o b e - t y p e  

c o n n e c t o r   76  wh ich   can  be  on  a  o n e - w a y   p a c k a g e   o f  



b e v e r a g e   or   on  a  p i p e   l e a d i n g   from  a  r e m o t e   s o u r c e .   T h e  

i n l e t   30-7   has   a  b o t t o m   77  wh ich   s u p p o r t s   the   c h e c k   v a l v e  

56  and  an  a n n u l a r   w i p i n g   s e a l   78  w h i c h   s e a l i n g l y   e n g a g e s  
the   c o n n e c t o r   76  d u r i n g   i n s e r t i o n ,   r e m o v a l   and  r e s t i n g   i n  

p l a c e .   W i t h i n   t he   r e c e i v e r   75  is   a  p i e r c i n g   e l e m e n t   79  

f o r   o p e n i n g   a  t a m p e r - p r o o f   s e a l   on  the   c o n n e c t o r   76.  T h e  

c h e c k i n g   f i l l   v a l v e   56  is   w i t h i n   the   p i e r c i n g   e l e m e n t   79  

and  b e l o w   t he   l e v e l   of  t he   p i e r c i n g   e l e m e n t   79.  T h e  

b o t t o m   77  has   a  f l a t t e n e d   s e c t i o n   in  the   body  26-7   f r o m  

w h i c h   t he   c h e c k   v a l v e   56  h a n g s   in  a  n o r m a l l y   o p e n  

p o s i t i o n ,   and  a g a i n s t   w h i c h   the   c h e c k   v a l v e   56  s e a t s   f o r  

c l o s i n g   t h e   i n l e t   30.  An  o p a q u e   s p i l l a g e   t r a y   80  i s  

above   t he   pump  25-7   and  is   h e l d   in  c o m p r e s s i o n   a g a i n s t  

the   body  26-7   by  a  f a s t e n e r   781  on  the   r e c e i v e r   75.  T h e  

pump  25-7   i s   s u p p o r t e d   by  the   t r a y   80,  and  the   t r a y   i s  

c o m p r e s s e d   b e t w e e n   the   body  26-7   and  t h e  f a s t e n e r   7 8 1 .  

The  t r a y   80  has   a  r e c e s s   82  a b o u t   the   c o l l a r   nu t   49  w h i c h  

e n a b l e s   r e m o v a l   of  the   c o l l a r   n u t   49,  end  cap  40  a n d  

b l a d d e r   52  f rom  the   body  26-7  by  m a n i p u l a t i o n   of  t he   n u t  

49  w h i l e   t he   body   26-7   r e m a i n s   s e c u r e d   to  t he   t r a y   8 0 .  

The  body  26-7   and  end  cap  40  a re   t r a n s p a r e n t ,   e n a b l i n g  

e a s y   i n s p e c t i o n   of  the   pump  26-7   and  the   b l a d d e r   5 2 .  

S e v e r a l   pumps  25-7   a r e   s e c u r e d   s i d e   by  s i d e   to  the   t r a y  
80  and  the   t r a y   80  is  s u p p o r t e d   by  a  d i s p e n s i n g   m a c h i n e  

. f r a m e   ( n o t   s h o w n ) .   The  t r a y   80  and  pumps  25-7  may  b e  

r e m o v e d   t o g e t h e r   and  w a s h e d ,   i n s p e c t e d   and  r e p l a c e d   as  a  
u n i t .   The  t r a y   80  c o l l e c t s   a l l   s p i l l a g e .  

R e l i a b i l i t y   of  the   b l a d d e r   52  has  b e e n ' o b t a i n e d  

w i t h   an  i n g e n i o u s   m o u n t i n g .   The  end  cap  40  has   t h e  

b l a d d e r   h o l d e r   41  wh ich   in  t u r n   i n c l u d e s   a  c o n s t a n t  

d i a m e t e r   neck   83  e x t e n d i n g   i n w a r d   from  an  end  cap  p l a t e  

84.  At  the   i n n e r   end  of  the  neck   83  and  s p a c e d   f rom  t h e  

end  p l a t e   84  is   a  head  85  of  l a r g e r   d i a m e t e r   t h a  



n e c k   83.  The  b l a d d e r   52  has   a  t h i c k e n e d   c o l l a r   86  b u t t e d  

a g a i n s t   t he   end  cap  p l a t e   84  and  the  b l a d d e r   t u b e   53  i s  

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

h e a d   85  and  o n t o   t he   n e c k   83.  The  e l a s t o m e r i c   r i n g   54  i s  

in  b e t w e e n   the   h o l d e r   head   85  and  the   c o l l a r   86.  T h e  

r i n g   54  has   a  m a j o r   d i a m e t e r   wh ich   is  g r e a t e r   t h a n   t h e  

d i a m e t e r   of  t he   h o l d e r   head   85  and  the   c o l l a r   86  has   a n  

o u t e r   d i a m e t e r   g r e a t e r   t h a n   the   head   85  o u t e r   d i a m e t e r .  

The   h e a d   85  d i a m e t e r   i s   a t   l e a s t   e q u a l   to   t he   m e a n  

d i a m e t e r   of  the   r i n g   54  and  the   o u t e r   d i a m e t e r   of  t h e  

c o l l a r   86  is   g e n e r a l l l y   e q u a l   to  or  g r e a t e r   t h a n   t h e  

m a j o r   d i a m e t e r   of  t he   r i n g   54.  The  b l a d d e r   52  is   now 

e a s i l y   r e p l a c e d   w i t h o u t   need   f o r   t o o l s .   The  b l a d d e r   5 2  

is   s e c u r e l y   m o u n t e d   and  d o e s   no t   come  o f f   of  t h e   h o l d e r  

41.  The  pump  25  w i l l   n o t   e x p l o d e   b e c a u s e   t he   b l a d d e r   52  

w i l l   m e r e l y   b l o w  o u t   and  f r a c t u r e   a t   t he   b e v e r a g e   o u t l e t  

30  i f   o v e r   p r e s s u r i s e d   due  to  r e g u l a t o r   f a i l u r e .  

The  a d v a n t a g e s   of  t he   a p p a r a t u s   10  a r e   m a n y .  

T h e r e   a r e   no  h o l e s   in  t he   b o t t o m   21  or   s i d e s   of   the   t a n k  

11.  T h e r e   a r e   no  m e t a l l i c   p a r t s   in  c o n t a c t   w i t h   b e v e r a g e  

and  b e v e r a g e   f l a v o u r   i s   e x c e l l e n t   and  d e v o i d   o f   any  a n d  

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

t h e   t a n k   11  is   no  l o n g e r   c r i t i c a l   as  t h e r e   i s   no  l o n g e r   a  

need   to  s e a l   a g a i n s t   t he   o u t e r   s u r f a c e s   of  t h e   t a n k   1 1 .  

I t   i s   e a s y   to  d i s c o n n e c t   t h e   t a n k   11  and  pump  25.  I t   i s  

e a s y   to  c l e a n   and  f l u s h   t h e   t a n k   11  and  c h a n g e   b e v e r a g e s ,  

and  t h e s e   f u n c t i o n s   can   e a s i l y   be  done  by  u n t r a i n e d ,   o r  

u n s k i l l e d   p e o p l e   in  t h e i r   homes .   If   t he   b l a d d e r   52  

r u p t u r e s ,   t h e r e   is   no  p o s s i b i l i t y   of  b e v e r a g e   l e a k a g e .  

The  pump  25  is  e a s i l y   p r i m e d   and  t h e r e   is  no  l o s s   o f  

b e v e r a g e   d u r i n g   p r i m i n g .   The  t a n k   11  and  pump  25  a r e  

v e r y   e a s y   to  s a n i t i s e .   When  the   pump  25  and  t a n k   11  a r e  

d i s c o n n e c t e d ,   t he   n o z z l e   69  d o e s   no t   d r a i n   e i t h e r   f o r w a r d  



or  b a c k w a r d .   The  pump  25  and  t a n k   11  a re   v e r y   r e s i s t a n t  

to  mould  g r o w t h .   The  t a n k   11  and  pump  25  a re   e x t r e m e l y  

c l e a n   and  s a n i t a r y   and  t h e y   do  no t   make  or  c o n t r i b u t e   t o  

a  mess  from  b e v e r a g e   s p i l l a g e   or  l e a k a g e ,   and  a l l   p a r t s  

of  the  t a n k   11  and  pump  25  a r e   e a s i l y   run  t h r o u g h   a  

d i s h w a s h e r .   Most  i m p o r t a n t l y ,   t he   a p p a r a t u s ,  i s   u s a b l e   i n  

a  d o m e s t i c   h o u s e h o l d   b e c a u s e   i t   is  s i m p l e ,   i t   is  s a n i t a r y  
and  no t   m e s s y ,   i t   i s   f o o l p r o o f   and  e x t r e m e l y   r e l i a b l e ,   i t  

i s  . l e a k p r o o f ,   i t   i s   e a s i l y   c l e a n e d ,   i t   c a n n o t   e x p l o d e ,  

and  i t   is  e a s i l y   d i a g n o s e d   and  r e p a i r e d   i f   no t   w o r k i n g   a s  
i n t e n d e d .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t he   pump  u n i t ,   s u c h  

as  pump  25,  c o u l d   be  m o u n t e d   above   t he   c o n t a i n e r   f o r  

b e v e r a g e   and  t he   pump  would   t h e n   s u c k   the   c o n t e n t s   f r o m  

the   t a n k   f o r   s u b s e q u e n t   p a s s a g e   to  a  d i s p e n s i n g   n o z z l e .  

The  b e v e r a g e   may  be  a  s y r u p   or  a  j u i c e   or  may  be  a  j u i c e  

c o n c e n t r a t e  o r   may  be  w i n e ,   m i l k   or   o t h e r   i m m e d i a t e l y  

p o t a b l e   l i q u i d .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   by  u s i n g   g a s ,  
p a r t i c u l a r l y   c a r b o n   d i o x i d e ,   f o r   the   m o t i v e   power   f o r   t h e  

pump  t h e r e   is   no  c o n t a m i n a t i o n   of  t he   b e v e r a g e   b e i n g  

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

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

use  c a r b o n   d i o x i d e   w i t h   s o f t   d r i n k s   d i s p e n s e   s y s t e m s   a s  

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

c o m p r e s s e d   c a r b o n   d i o x i d e .   F u r t h e r m o r e   the   c a r b o n  

d i o x i d e ,   h a v i n g   p o w e r e d   the  pump,  may  be  v e n t e d   t o  

a t m o s p h e r e   w i t h o u t   c a u s i n g   any  mess  or  i n c o n v e n i e n c e .  



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

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

t he   b e v e r a g e   or  b e v e r a g e   c o n c e n t r a t e   in  a  c o n t a i n e r   ( 1 1 ) ,  

t h e   c o n t a i n e r   (11)   b e i n g   in  f l u i d   c o m m u n i c a t i o n   w i t h   a  

pump  ( 2 5 ) ,   t h e   pump  (25)  i n c l u d i n g   a  body  (26)  e n c l o s i n g  

a  c h a m b e r   h a v i n g   a  f i r s t   p o r t i o n   (58)   and  a  s e c o n d  

p o r t i o n   ( 5 9 ) ,   an  i n l e t   (30)  to  t he   f i r s t   p o r t i o n   ( 5 8 )  

b e i n g   in  f l u i d   c o m m u n i c a t i o n   w i t h   t he   c o n t a i n e r   ( 1 1 ) ,   t h e  

f i r s t   p o r t i o n   (58)  h a v i n g   an  o u t l e t   (29)  from  the   f i r s t  

p o r t i o n   f o r   pumped  e g r e s s   of  b e v e r a g e   or  b e v e r a g e  

c o n c e n t r a t e   f rom  the   f i r s t   p o r t i o n   ( 5 8 ) ,   the   f i r s t   ( 5 8 )  

and  s e c o n d   (59)   p o r t i o n s   b e i n g   s e p a r a t e d   by  a  f l e x i b l e  

d i a p h r a g m   of  g e n e r a l l y   c y l i n d r i c a l   form  ( 5 2 ) ,   t he   s e c o n d  

p o r t i o n   (59)   h a v i n g   an  e n t r y   p o r t   (42)  f o r   t he   f l o w   of  a  

p r o p e l l a n t   gas   i n t o   t he   s e c o n d   p o r t i o n   ( 5 9 ) ,   a p p l y i n g  

p r e s s u r i s e d   p r o p e l l a n t   gas   to  t he   e n t r y   p o r t   (42)   t o  

d i s p l a c e   t h e   d i a p h r a g m   (52)  to  r e d u c e   the   v o l u m e   of  t h e  

f i r s t   p o r t i o n   (58)   and  to  e x p e l   b e v e r a g e   or  b e v e r a g e  

c o n c e n t r a t e   f rom  the   f i r s t   p o r t i o n   ( 5 8 ) .  

2.  B e v e r a g e   s t o r i n g   and  d i s p e n s i n g   a p p a r a t u s   f o r   u s e  

in  t h e   m e t h o d   of  C l a i m   1  and  i n c l u d i n g  

a  a  s a n i t a r y   b e v e r a g e   s t o r a g e   t a n k   (11)  h a v i n g   a  

f i l l   o p e n i n g   ( 1 2 ) ;  

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

(25)   w i t h i n   t he   t a n k   ( 1 1 ) ,   s a i d   pump  (25)  b e i n g  

i n s e r t a b l e   i n t o   the   t a n k   (11)   and  b e i n g   r e m o v a b l e  

f rom  t he   t a n k   (11)  t h r o u g h   the   f i l l   o p e n i n g   ( 1 2 ) ;  

a n d  

c  a  f l u i d   p r o p e l l a n t   l i n e   (68)  c o n n e c t e d   to  a  

p r o p e l l a n t   p o r t   (42)  on  t he   pump  ( 2 5 ) ,   and  a  

b e v e r a g e   d i s p e n s i n g   l i n e   (67)  c o n n e c t e d   to  a n  
o u t l e t   (29)   of  the   pump  ( 2 5 ) ,   b o t h   l i n e s   (68 ,   6 7 )  

e n t e r i n g   i n t o   t he   t a n k   (11)  t h r o u g h   a  w a l l   ( 1 4 )  

of  t h e   t a n k   ( 1 1 ) .  



3.  The  a p p a r a t u s   of  C la im   2  f u r t h e r   c h a r a c t e r i s e d   i n  

t h a t   the   f i l l   o p e n i n g   (12)  is  s i z e d   so  t h a t   the   t a n k   w i l l  

a c c e p t   an  a d u l t   human  hand  t h r o u g h   the   f i l l   o p e n i n g   ( 1 2 ) .  

4.  The  a p p a r a t u s   of  a n y  o n e   of  C l a i m s   2  or  3  f u r t h e r  

c h a r a c t e r i s e d   in  t h a t   the   l i n e s   (67,   68)  e x t e n d   t h r o u g h   a  

t op   w a l l   (14)  of  t he   t a n k .  

5.  The  a p p a r a t u s   of  a n y  o n e   of  C l a i m s   2  to  4  f u r t h e r  

c h a r a c t e r i s e d   in  t h a t   t h e r e   is  p r o v i d e d   a  pump  n e s t   ( 2 0 )  
in  the   b o t t o m   of  t he   t a n k   ( 1 1 ) .  

6.  The  a p p a r a t u s   of  a n y  o n e   of  C l a i m s   2  to  5  f u r t h e r  

c h a r a c t e r i s e d   in  t h a t  

a  the   b e v e r a g e   d i s p e n s i n g   l i n e   (67)  e n t e r s   i n t o   t h e  
t a n k   (11)  t h r o u g h   a  top   w a l l   (14)   of  the   t a n k  

( 1 1 ) ;  

b  the   d i s p e n s i n g   l i n e   (67)  has   a  d i s c o n n e c t   ( 6 1 )  
o u t s i d e   of  t he   t a n k   ( 1 1 ) ,   s a i d   d i s c o n n e c t   b e i n g  
c o n n e c t a b l e   to  a  n o r m a l l y   c l o s e d ' c h e c k   v a l v e   ( 6 2 )  

in  a  f u r t h e r   l e n g t h   of  d i s p e n s i n g   l i n e   ( 6 3 ) ;  

c  the   b e v e r a g e   pump  (25)  has  a  f i l l i n g   c h e c k   v a l v e  

(56)  i n s i d e   of  and  a d j a c e n t   to  a  b o t t o m   of  t h e  

t a n k   ( 1 1 ) ;   and  in  w h i c h  

d  the   b e v e r a g e   t a n k   ( 1 1 ) ,   pump  ( 2 5 ) ,   d e l i v e r y   l i n e  

(67)  and  d i s c o n n e c t   (61)  a r e   a l l   s e l f - d r a i n i n g  

when  the   a p p a r a t u s   is  i n v e r t e d .  

7.  The  a p p a r a t u s   of  a n y  o n e   of  C l a i m s   2  to  6  f u r t h e r  

c h a r a c t e r i s e d   in  t h a t   the   pump  (25)  is  on  the   b o t t o m   o f  

the   t a n k   (11)  and  the   l i n e s   (67,   68)  e x t e n d   i n t o   the   t a n k  

(11)  from  a d j a c e n t   the   top   of  the   t a n k   w i t h   t h e r e   b e i n g   a  

l e n g t h   of  e a c h   l i n e   (67 ,   68)  i n s i d e   of  t he   t a n k   ( 1 1 ) ,  

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

the   f i l l   o p e n i n g   (12)   and  the  e n t r a n c e   (17)   i n t o   the   t a n k  

of  the  l i n e s   (67 ,   6 8 ) ,   s a i d   pump  (25)  b e i n g   r e m o v a b l e  

from  the   t a n k   (11)   t h r o u g h   the   f i l l   o p e n i n g   (12)  w i t h  



b o t h   l i n e s   (67 ,   68)  i n t a c t   and  c o n n e c t e d   to  t he   pump 

( 2 5 ) ,   s a i d   pump  (25)  h a v i n g   the   d i a p h r a g m   (52)  in  t h e  

f o r m   of   a  b l a d d e r   (52)   and  means   (49)  f o r   s e p a r a t i n g   t h e  

b l a d d e r   (52)   f rom  a  body   (26)   of  the   pump  (25)   w h i l e  

l e a v i n g   t h e   l i n e s   (67 ,   68)  c o n n e c t e d ,   f o r   c l e a n i n g   of  t h e  

pump  (25)   and  r e p l a c e m e n t   of  t h e   b l a d d e r   (52)  w i t h o u t  

d i s c o n n e c t i o n   of  l i n e s   ( 67 ,   6 8 ) .  

8.  A  gas   p o w e r a b l e   b e v e r a g e   pump  f o r   use  in  t h e  

m e t h o d   of   C l a i m   1,  c o m p r i s i n g :  

a  a  t u b u l a r   body   (26)   h a v i n g   a  c l o s e d   end  ( 2 7 ) ,   a n  

o p e n   end  ( 2 8 ) ,   a  b e v e r a g e   o u t l e t   ( 2 9 ) ,   and  a  

b e v e r a g e   i n l e t   ( 3 0 ) ;  

b  an  end  cap   (40)   m o u n t e d   in  the   open   end  ( 2 8 ) ,  

s a i d   cap   (40)  h a v i n g   a  b l a d d e r   h o l d e r   (41)  and  a  

p r o p e l l a n t   p o r t   (42)   p a s s i n g   t h r o u g h   the   b l a d d e r  

h o l d e r   ( 4 1 ) ;  

c  a  s e a l   (37)  b e t w e e n   the   end  cap  140)  and  t h e  

body   ( 2 6 ) ;  

d  a  f a s t e n e r   (49)   s e c u r e d   to  the   body  ( 2 6 ) ,   s a i d  

f a s t e n e r   r e t a i n i n g   t he   end  cap   (40)  to  t he   b o d y  

( 2 6 ) ;   a n d  

e  a n   e x p a n d a b l e   e l a s t o m e r i c   b l a d d e r   (52)  m o u n t e d  

upon   the   end  cap   ( 4 0 ) .  

9.  The  pump  of  C l a i m   8  f u r t h e r   c h a r a c t e r i s e d   in  t h a t  

t h e   body   ( 2 6 ) ,   end  cap   (40)   and  f a s t e n e r   (49)  a re   f o r m e d  

e n t i r e l y   of   a  f o o d - g r a d e   p l a s t i c s   m a t e r i a l ,   and  in  w h i c h  

t h e   body   (26)   has   a  t h i c k e n e d   r o u n d   t h r o a t   (32)  a t   t h e  

o p e n   end  ( 2 8 ) ,   a  male   t h r e a d   (33)  on  the   t h i c k e n e d  

t h r o a t   ( 3 2 ) ,   and  a  s e a l   p o c k e t   (34)  in  t he   t h r o a t   ( 3 2 ) ,  

s a i d   f a s t e n e r   (49)  b e i n g   h e l d   to  the   body   (26)  by  t h e  

t h r e a d s   (33)   upon  the   t h r o a t   ( 3 2 ) .  

10.  The  pump  of  C l a i m   8  or  C la im  9  f u r t h e r  

c h a r a c t e r i s e d   in  t h a t   t he   end  cap  (40)  i n c l u d e s   a n  



o u t w a r d l y   e x t e n d i n g   nose   (44)   h a v i n g   an  o u t e r   e n d  

s u b s t a n t i a l l y   beyond   the  c o l l a r   nu t   ( 4 8 ) ,   and  in  w h i c h  

the   p r o p e l l a n t   p o r t   (42)  i n c l u d e s   a  l a t e r a l l y   p r o j e c t i n g  

c o n n e c t o r   w h i c h   is  in  b e t w e e n   the   f a s t e n e r   (41)  and  t h e  

nose   o u t e r   end  ( 4 4 ) .  

11.  The  pump  of  a n y  o n e   of  C l a i m s   8  to  10  f u r t h e r  

c h a r a c t e r i s e d   in  t h a t   the   b l a d d e r   h o l d e r   (41)  has   a  

c o n s t a n t   d i a m e t e r   neck   e x t e n d i n g   from  an  end  cap  p l a t e  

( 4 0 ) ,   and  a  head   of  l a r g e r   d i a m e t e r   t han   the   n e c k ,   s a i d  

head  b e i n g   i n w a r d   of  and  s p a c e d   from  the  end  cap  p l a t e  

( 4 0 ) ,   in  w h i c h   the   b l a d d e r   c l o s e d   end  (52)  is  an  e l o n g a t e  

t u b e   h a v i n g   an  open  end  s t r e t c h e d   o v e r   the  h o l d e r   h e a d  

and  o n t o   t he   n e c k ,   s a i d   open   end  h a v i n g   a  s u b s t a n t i a l l y  

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

i n c l u d i n g   an  e l a s t o m e r i c   r i n g   (54)  r e t a i n i n g   the   b l a d d e r  

(52)  to  t he   h o l d e r   ( 4 1 ) ,   s a i d   r i n g   (54)  b e i n g   b e t w e e n   t h e  

h o l d e r   head   and  the   b l a d d e r   c o l l a r ,   s a i d , r i n g   h a v i n g   a  

g r e a t e r   m a j o r   d i a m e t e r   t h a n   an  o u t e r   d i a m e t e r   of  t h e  

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

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

12.  B e v e r a g e   d i s p e n s i n g   a p p a r a t u s   for   use  in  t h e  

m e t h o d   of  C l a i m   1  a n d   p o w e r a b l e   by  c o m p r e s s e d   g a s ,  

c o m p r i s i n g :  

a  a  n o r m a l l y   n o n - p r e s s u r i s e d   s a n i t a r y   b e v e r a g e   p u m p  
(25)  h a v i n g   a  b e v e r a g e   pumping   c h a m b e r   ( 5 8 ) ,   a  

b e v e r a g e   i n l e t   (30)  to  the   c h a m b e r   ( 5 8 ) ,   a  

b e v e r a g e   o u t l e t   (29)  f rom  the   c h a m b e r ,   and  a  

p r o p e l l a n t   c h a m b e r   (59)  f o r   r e c e i v i n g   p r o p e l l a n t  

g a s ;  
b  a  n o n - p r e s s u r i s e d   b e v e r a g e   s u p p l y   t a n k   (11 ,   7 6 )  

h a v i n g   a  b r e a t h e r   to  a t m o s p h e r e   (12,   24)  and  a  

n o r m a l   l i q u i d   l e v e l   wh ich   is  s u b s t a n t i a l l y   a b o v e  

a  l e v e l   of  t he   pump  b e v e r a g e   chamber   ( 5 8 ) ,   s a i d  



pump  i n l e t   (30)  b e i n g   in  f l u i d   c o m m u n i c a t i o n   w i t h  

t he   t a n k   (11 ,   76)  so  t h a t   b e v e r a g e   can  f l ow  f r o m  

t h e   r e s e r v o i r   (11 ,   76)  i n t o   t he   pumping   c h a m b e r  

(58)   u n d e r   the   i n f l u e n c e   of  g r a v i t y   and  w i t h o u t  

p r e s s u r i s a t i o n   or  s u c t i o n ;  

c  an  i n l e t   v a l v e   (56)  in  t he   pump  i n l e t   (30)  t o  

p r e v e n t   f l o w   of  b e v e r a g e   f rom  the   p u m p i n g   c h a m b e r  

(58)  to  t he   t a n k   ( 11 ,   7 6 ) ;  

d  a  f l e x i b l e   b l a d d e r   (52)   in  t he   pump  ( 2 5 ) ,   s a i d  

b l a d d e r   (52)  f o r m i n g   one  w a l l   of  the   p u m p i n g  

c h a m b e r   (58)  and  d i v i d i n g   t he   pumping   c h a m b e r  

(58)  f rom  the   p r o p e l l a n t   c h a m b e r   ( 5 9 ) ,   s a i d  

b l a d d e r   (52)  b e i n g   e x p a n d a b l e   u n d e r   c o m p r e s s e d  

gas   p r o p e l l a n t  p r e s s u r e   f o r   e x p e l l i n g   b e v e r a g e  

f rom  t h e   p u m p i n g   c h a m b e r   (58)   to  a  d i s p e n s i n g  

n o z z l e   ( 6 9 ) ;   a n d  

e  gas   c o n t r o l   means   (70)   to   s e l e c t i v e l y   a n d  

i n t e r m i t t e n t l y   s u p p l y   c o m p r e s s e d   gas  to  t he   p u m p  

p r o p e l l a n t   c h a m b e r   (59)   f o r   e x p a n d i n g   the   b l a d d e r  

(52)   and  e x p e l l i n g   the   b e v e r a g e   to  a  d i s p e n s i n g  

n o z z l e   ( 6 9 ) .  

13.  The  a p p a r a t u s   of  C l a i m   12  f u r t h e r   c h a r a c t e r i s e d  

in  t h a t   t h e   c o m p r e s s e d   gas   is   s e l e c t e d   from  c a r b o n  

d i o x i d e   and  c o m p r e s s e d   a i r .  

14.  The  a p p a r a t u s   of  C l a i m   12  or   C la im   13  f u r t h e r  

c h a r a c t e r i s e d   in  t h a t   the   pump  (25)   and  the   i n l e t   v a l v e  

(30)   a r e   i n s i d e   of  the   t a n k   ( 1 1 ) .  

15.  The  a p p a r a t u s   of  a n y  o n e   of   C l a i m s   12  to  14  

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

e x h a u s t e d   to  a i r   a f t e r   e x p a n d i n g   t h e   b l a d d e r   ( 5 2 ) ,  

p e r m i t t i n g   the   b l a d d e r   (52)   to   c o n t r a c t   to  r e f i l l   t h e  

b e v e r a g e   c h a m b e r   ( 5 8 ) .  



16.  A  m e t h o d   of  p n e u m a t i c a l l y   d i s p e n s i n g   a  p o t a b l e  

b e v e r a g e   or   b e v e r a g e   c o n c e n t r a t e   c o m p r i s i n g   t h e   s t e p s   o f :  

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

c o n c e n t r a t e   a t   a m b i e n t   p r e s s u r e   in  a  c o n t a i n e r  

(11)   h a v i n g   a  n o r m a l l y   n o n - p r e s s u r i z e d   p n e u m a t i c  

pump  (25)  t h e r e i n ;  

f i l l i n g   t h e   pump  (25)   in  s i t u   w i t h i n   t h e  

c o n t a i n e r   ( 1 1 ) ;  

p n e u m a t i c a l l y   p r e s s u r i z i n g   the   pump  (25 )   f r o m  

o u t s i d e   t he   c o n t a i n e r   ( 1 1 ) ,   w h i l e   t h e   pump  ( 2 5 )  

i s   in  t he   c o n t a i n e r   (11)   and  w i t h o u t   p r e s s u r i z i n g  

t h e   s u p p l y   or   t he   c o n t a i n e r   ( 1 1 ) ;  

p n e u m a t i c a l l y   e x p e l l i n g   b e v e r a g e   or   b e v e r a g e  

c o n c e n t r a t e   w h i c h   was  in  t he   pump  (25)   f rom  t h e  

pump  (25)   and  f rom  t he   c o n t a i n e r   (11)   to   a  r e m o t e  

d i s p e n s i n g   h e a d   (69)   f rom  w h i c h   d i s p e n s i n g   i s  

c o m p l e t e d ;  

d e p r e s s u r i s i n g   t h e   pump  (25)  and  t e r m i n a t i n g  

d i s p e n s i n g ;  

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

(25)   to  o u t s i d e   of  t he   c o n t a i n e r   ( 1 1 ) ;   a n d  

r e f i l l i n g   t h e   pump  (25)   in  s i t u   w i t h i n   t h e  

c o n t a i n e r   ( 1 1 ) ,   a l l   w i t h o u t   p r e s s u r i z a t i o n   of  t h e  

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