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©  Fluid  dispensing  piston  pump. 
A  fluid  dispensing  piston  pump  (10)  that  is  adapted  to  be 

cleaned  in  place  without  disassembly  ofthe  pump.  During  the 
cleaning  operation  the  piston  (22)  of the  pump  is  positioned  in 
an  area  (30)  of  larger  diameter  at  the  base  of  a  cylinder  (20) 
such  that  the  seal  between  the  piston  face  and  cylinder  is 
broken.  Seals  (42)  are  provided  for  closing  the  upper  end  of 
the  cylinder  thereby  allowing  steam  or  a  cleaning  fluid  which 
is  introduced  through  the  inlet  check  valve  (18)  to  fill  the 
cylinder  and  sterilize  the  piston  face  (34)  and  stem  members 
(35).  Steam  is  then  discharged  through  a  outlet  check  valve 
(24). 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   d i s p e n s i n g   and  m e t e r i n g  

d e v i c e s   f o r   f l u i d   m a t e r i a l s .   In   p a r t i c u l a r   i t   r e l a t e s  

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

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

t h e   a p p a r a t u s .  

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

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

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

t h e   u n i t .   S u c h   s y s t e m s   a r e   of  b e n e f i t   to   t h e   p a c k a g i n g  

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

t h e   f r e q u e n c y   of   pump  d i s a s s e m b l y   i s   r e d u c e d .   F u r t h e r -  

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

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

and  w e a r   t h u s   r e d u c i n g   t h e i r   e x p e c t e d   l i f e .  

I t   i s   a p p a r e n t   t h a t   a  pump  and  d i s p e n s i n g   s y s t e m   w h i c h  

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

s t e r i l i z a t i o n   w o u l d   be  f a v o u r a b l y   r e c e i v e d   by  t h e   d a i r y  

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

q u a l i t y   c o n t r o l   s t a n d a r d s   w h i c h   can   no t   e a s i l y   be  a c h i e v e d  

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

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

p r o b l e m s   i s   d i s c l o s e d   in   U n i t e d   S t a t e s   P a t e n t   3 , 6 9 3 , 6 4 0  



w h i c h   i s s u e d   t o   W e t t l a n   e t   a l ,   S e p t e m b e r   2 6 t h ,   1 9 7 2 .  
T h i s   s y s t e m   u s e s   a  s e p a r a t e   p u m p i n g   c h a m b e r   in   c o m b i n a -  
t i o n   w i t h   a  d o s i n g   t u b e   w h i c h   d i s p e n s e s   t h e   p r o d u c t   t o  
t h e   i n d i v i d u a l   c o n t a i n e r s .   The  s y s t e m   i s   s u c h   t h a t   t h e  

d o s i n g   t u b e   may  be  c o n n e c t e d   to   t h e   p i s t o n   c h a m b e r   a l l o w -  

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

d e v i c e ,   to   c o n t a c t   t h e   r e a r   f a c e   of  t h e   p i s t o n   and  t h e  

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

pump  a r e   c o n t a c t e d   by  t h e   c l e a n i n g   f l u i d .   A l t h o u g h  t h i s  
i s   an   i m p r o v e m e n t   o v e r   t h e   p r i o r   a r t ,   i t   i s   n o t   c o m -  

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

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

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

d a r d s   c a n   be  m e t .  

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

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

d i s p e n s i n g   p i s t o n   pump  h a v i n g   an  o p e r a t i o n   p o s i t i o n   a n d  

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

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

a d j a c e n t   t h e   l o w e r   end  of  t h e   c y l i n d e r ,   and  a  c l o s i n g  

member   a d j a c e n t   t h e   l o w e r   p o r t i o n   of   t h e   c y l i n d e r ,   a n d  

c o n t a i n i n g   an  o u t l e t   c h e c k   v a l v e .   The  d e v i c e   f u r t h e r  

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

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

of  t h e   o p e n   end  of  t h e   c y l i n d e r .   An  i n l e t   c h e c k   v a l v e  

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

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

t h e   p i s t o n   s t e m ,   f o r   e n g a g i n g   t h e   o p e n   end  of  t h e  

c y l i n d e r   when  t h e   p i s t o n   i s   l o w e r e d   i n t o   t h e   c y l i n d e r  

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

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

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

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

and  t h e   s e a l i n g   means   a s s o c i a t e d   w i t h   p i s t o n   s t em   e n -  

g a g e s   t h e   o p e n   end  of  t h e   c y l i n d e r .   To  s t e a m   c l e a n   t h e  



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

c l o s i n g   m e m b e r ,   s u c h   t h a t   h i g h   t e m p e r a t u r e   s t e a m   may  
be  i n t r o d u c e d   t h r o u g h   t h e   i n l e t   c h e c k   v a l v e   to   f i l l   t h e  

c y l i n d e r   c h a m b e r   and  c l o s i n g   member  and  t h e r e b y   s t e r i -  

l i z e   t h e   c o m p o n e n t s   of  t h e   pump  i n c l u d i n g   t h e   p i s t o n  

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

t h e   a p p a r a t u s .  

The  d e v i c e   may  a l s o   be  c l e a n e d   by  c i r c u l a t i n g   a  s t e r i -  

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

to   s t e r i l i z i n g   w i t h   s t e a m .  

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

i s   a s s o c i a t e d   w i t h   t h e   c l o s i n g   means   f o r   c o n t r o l l i n g  

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

The  i n v e n t i o n   e x t e n d s   to   a  f l u i d   d i s p e n s i n g   p i s t o n   p u m p  
and  n o z z l e   h a v i n g   an  o p e r a t i n g   p o s i t i o n   and  a  c l e a n i n g  

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

h a v i n g   an  a r e a   of  l a r g e r   d i a m e t e r   a d j a c e n t   t h e   l o w e r   e n d ,  

a  n o z z l e   member   c l o s i n g   t h e   l o w e r   p o r t i o n   of  s a i d   c y l i n -  

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

h a v i n g   a  f a c e   and  s t e m   p o r t i o n s ,   s a i d   s t e m   p o r t i o n   e x t e n -  

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

an  i n l e t   c h e c k   v a l v e   l o c a t e d   b e l o w   t o p   d e a d   c e n t r e   o f  

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

w i t h   s a i d   s t e m   f o r   e n g a g i n g   t h e   open   end  of  s a i d   c y l i n -  

d e r   when  s a i d   p i s t o n   member   i s   l o w e r e d   i n t o   s a i d   c y l i n d e r  

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

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

means   f o r   e n g a g i n g   s a i d   n o z z l e   member  d u r i n g   t h e   c l e a n -  

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

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

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

c h a m b e r   and  n o z z l e   member  to   s t e r i l i z e   t h e   c o m p o n e n t s   o f  

t h e   pump  and  n o z z l e   i n c l u d i n g   t h e   p i s t o n   f a c e   a n d  

s t e a m   w i t h o u t  d i s a s s e m b l i n g   t h e   pump  and  n o z z l e .  



E m b o d i m e n t s   of  t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   b y  

way  of  e x a m p l e ,   r e f e r e n c e   b e i n g   made  to   t h e   a c c o m p a n y i n g  
d r a w i n g s   i n   w h i c h : -  

F i g u r e   1  i s   a  v e r t i c a l   c r o s s - s e c t i o n   t h r o u g h   a  
c o m b i n a t i o n   pump  and  n o z z l e ;  

F i g u r e   2  i s   a  s i m i l a r   c r o s s - s e c t i o n   to   t h a t   o f  

F i g u r e   1  s h o w i n g   t h e   p i s t o n   d u r i n g   t h e   i n t a k e  

s t r o k e ;  

F i g u r e   3,  i s   a  v e r t i c a l   c r o s s - s e c t i o n   t h r o u g h   t h e  

c o m b i n a t i o n   pump  and  n o z z l e   w i t h   t h e   p i s t o n   m e m b e r  

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

F i g u r e   4  i s   a  f r o n t   v i e w   of   s e v e r a l   c o m b i n a t i o n  

pump  and  n o z z l e   u n i t s   l o c a t e d   s i d e   by  s i d e   a b o v e  

a  c o n v e y o r ;  

F i g u r e   5,  i s   a  r e a r   v i e w   of  t h e   c o m b i n a t i o n   p u m p  
and   n o z z l e   u n i t s   of  F i g u r e   4 ;  

F i g u r e   6  i s   a  c r o s s - s e c t i o n   t a k e n   a l o n g   t h e   l i n e  

6 - 6   of  F i g u r e   4  a n d  

F i g u r e   7 is  a  p e r s p e c t i v e   v i e w   of   a  s t e a m   p l a t e   u s e d  

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

As  shown  i n   F i g u r e   1,  a  p u m p i n g   u n i t   10  h a s   b e e n   c o m -  

b i n e d   w i t h   a  d i s t r i b u t i o n   n o z z l e   12  and  p r o d u c t   f e e d  

s y s t e m   14.   The  p r o d u c t   i s   f e d   t h r o u g h   t h e   h e a d e r   16  t o  

t h e   i n l e t   c h e c k   v a l v e   18  and  s u b s e q u e n t l y   to   t h e   c y l i n d e r  

c h a m b e r   20 .   On  t h e   d o w n w a r d   s t r o k e   of   t h e   p i s t o n   22  t h e  

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

d i s c h a r g e d   t h r o u g h   o u t l e t   c h e c k   v a l v e   24  and  s u b s e q u e n t l y  

t h r o u g h   p o r t s   26  and  28  to   t h e   f i l l i n g   p o s i t i o n   b e l o w .  



C y l i n d e r   c h a m b e r   20  has   b e e n   p r o v i d e d   w i t h   an  e n l a r g e d  

b o t t o m   p o r t i o n   30  w h i c h   a l l o w s   t h e   0 - r i n g   32  to   b r e a k  

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

e n l a r g e d   p o r t i o n .   The  p i s t o n   22  d u r i n g   t h e   p u m p i n g  

c y c l e   r e c i p r o c a t e s   b e t w e e n   t h e   p o s i t i o n   shown  i n   F i g u r e  

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

D u r i n g   t h e   p u m p i n g   c y c l e   t h e   p i s t o n   f a c e   34  and  0 - r i n g  

32  do  n o t   e n t e r   t h e   e n l a r g e d   c y l i n d e r   p o r t i o n   30.  On 

t h e   i n t a k e   s t r o k e   of  t h e   pump  p r o d u c t   i s   d r awn   in   t h r o u g h  

t h e   i n l e t   c h e c k   v a l v e   18,  and  t h e   o u t l e t   c h e c k   v a l v e   2 4  

r e m a i n s   s e a l e d .   On  t h e   downward   s t r o k e   of  t h e   pump  t h e  

i n l e t   c h e c k   v a l v e   i s   s e a l e d   due  to   t h e   p r e s s u r e   b u i l d -  

up  w i t h i n   t h e   c y l i n d e r   c h a m b e r   and  t h e   o u t l e t   c h e c k  

v a l v e   24  o p e n s   due  to   t h e   v a l v e   member   25  m o v i n g   d o w n -  

ward   and  o p e n i n g   t h e   p o r t s   2 7 .  

A  s t e a m   p l a t e   40  has   b e e n   shown  i n   F i g u r e   1  in   d a s h e d  

l i n e s   and  i s   o n l y   u s e d   when  t h e   pump  and  d i s t r i b u t i o n  

s y s t e m   a r e   to   be  c l e a n e d .   To  c l e a n   t h e   u n i t   t h e   p i s t o n  

member   22  i s   l o w e r e d   i n t o   t h e   e n l a r g e d   c y l i n d e r   p o r t i o n  

30  s u c h   t h a t   t h e   s e a l i n g   b l o c k   42 ,   w h i c h   i s   s e c u r e d   t o  

t h e   p i s t o n   s t e m   35,  e n g a g e s   t h e   u p p e r   p o r t i o n s   of  t h e  

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

i s   t h e n   s e c u r e d   to  t h e   l o w e r   p o r t i o n   of  t h e   d i s t r i b u t i o n  

s y s t e m   and  a l s o   f o r m s   a  s e a l   w i t h   t h i s   s y s t e m .   T h e  

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

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

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

s y s t e m   14  and  d i s c h a r g e d   t h r o u g h   t h i s   c o n t r o l   v a l v e   a n d  

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

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

f a c e s .  

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

F i g u r e   3  w h e r e   t h e   d e v i c e   i s   in   t h e   c l e a n i n g   p o s i t i o n .  

H i g h   t e m p e r a t u r e   s t e a m   or  s u p e r   h e a t e d   s t e a m   i s   i n t r o d u c e d  



i n t o   t h e   s y s t e m   t h r o u g h   h e a d e r   16  and  due  to  t h e   p r e s s u r e  
d i f f e r e n t i a l   b e t w e e n   t h e   h e a d e r   16  and  t he   o u t l e t   v a l v e  

p r o v i d e d   i n   t h e   n o z z l e   p l a t e ,   t h e   i n l e t   c h e c k   v a l v e   1 8  
and  t h e   o u t l e t   c h e c k   v a l v e   24  p u l s e   b e t w e e n   t h e   o p e n  
and  c l o s e d   p o s i t i o n   t h u s   a s s u r i n g   a l l   s u r f a c e s   of  t h e s e  

c h e c k   v a l v e s   a r e   e x p o s e d   to   t h e   s t e a m .   F u r t h e r m o r e ,  
t h e   0 - r i n g   32  w h i c h   i s   n o r m a l l y   made  of  s i l i c o n e   m a t -  

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

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

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

t h e   p i s t o n   member   and  t h e   0 - r i n g   and  a s s o c i a t e d   p i s t o n  

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

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

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

c h e c k   v a l v e .   N o r m a l l y   o n l y   a  m e c h a n i c a l   s e a l   i s   m a i n -  

t a i n e d   a t   t h e   u p p e r   e x t r e m i t y   t h e   c y l i n d e r   b e t w e e n   t h e  

c y l i n d e r   and  s e a l i n g   m e a n s   42 ,   and  t h e r e f o r e   some  s t e a m  

may  e s c a p e   a t   t h i s   p o i n t .  

As  c a n   be  a p p r e c i a t e d   a l l   s u r f a c e s   of  t h e   c y l i n d e r   w a l l  

and  m a j o r i t y   p o r t i o n   of   t h e   p i s t o n   s t e m   a r e   e x p o s e d  t o  

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

c l e a n i n g   o p e r a t i o n .   I t   i s   i m p o r t a n t   to   be  a b l e   to   c o n -  

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

d e v i c e   as   a  h i g h e r   t e m p e r a t u r e   c a n   be  m a i n t a i n e d   w i t h i n  

t h e   d e v i c e   i f   i t   i s   p r e s s u r i z e d ,   and  t h i s   i s   a c c o m -  

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

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

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

e r e n c e   t o   c l e a n i n g   w i t h   s t e a m ,   i t   can   a l s o   be  s t e r i l i z e d  

by  u s e   of   a  s t e r i l i z i n g   f l u i d ,   s u c h   as  i o d i n e ,   w h i c h   i s  

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

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

w o u l d   i n c l u d e   f l u s h i n g   t h e   u n i t   w i t h   a  c l e a n i n g   f l u i d ,  

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

by  t h e   s t e r i l i z i n g   s o l u t i o n .   O f t e n   t h e   s t e r i l i z i n g  



s o l u t i o n   may  be  l e f t   to  s i t   in  t he   u n i t   u n t i l   t h e   n e x t  

s t a r t - u p   a t   w h i c h   t i m e   t h e   u n i t   w i l l   be  f l u s h e d .   D u r i n g  

t h e   c l e a n i n g   c y c l e ,   t h e   p i s t o n   w i l l   be  in   t he   c l e a n i n g  

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

by  a n o t h e r   pump .   I f   i t   i s   p r e f e r r e d   to  c l e a n   in   p l a c e  

w i t h   a  s t e r i l i z i n g   s o l u t i o n ,   i t   may  be  n e c e s s a r y   t o  

e n l a r g e   t h e   c o n t r o l   v a l v e   on  t h e   s t e a m   p l a t e ,   s u c h   t h a t  

a  h i g h e r   f l o w   r a t e   i s   p o s s i b l e .  

The  i n t a k e   p i s t o n   s t r o k e   i s   shown  in   F i g u r e   2  w i t h   t h e  

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

and  i n t o   t h e   c y l i n d e r   c h a m b e r   due  to   t he   u p w a r d   m o v e -  

ment   of  t h e   p i s t o n ,   and  w i t h   t h e   s u b s e q u e n t   p u m p i n g  

s t r o k e   of  t h e   p i s t o n ,   p r o d u c t   i s   d i s p e n s e d   t h r o u g h   t h e  

o u t l e t   p o r t s   26  and  28  i n t o   c o n t a i n e r s   s t a t i o n e d   b e l o w .  

As  m e n t i o n e d   p r e v i o u s l y   t h e   p i s t o n   member  s t o p s   b e f o r e  

e n t e r i n g   t h e   e n l a r g e d   c y l i n d e r   p o r t i o n   30  and  t h e r e f o r e  

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

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

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

p i s t o n   w i l l   p r i m e   t h e   pump  and  a s s u r e   a l l   s u b s e q u e n t  

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

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

h a s   p r o d u c t   i n   i t   and  as  s u c h   p r o v i d e s   a  b u f f e r   s t o c k  

b e t w e e n   t h e   p i s t o n   and  t h e   o u t l e t   v a l v e .   I t   i s   c l e a r  

f r o m   F i g u r e   2  t h a t   p r o d u c t   i s   d i s p e n s e d   due  to   t h e  

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

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

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

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

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

s t a r t   up  t h e s e   can   be  e a s i l y   o v e r c o m e   and  a c t u a l l y   r e s u l t  

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

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



T u r n i n g   to   F i g u r e   4,   i t   c a n   be  s e e n   t h a t   a  n u m b e r   o f  
t h e   p u m p i n g   and  d i s p e n s i n g   u n i t s   10  h a v e   b e e n   p l a c e d  
a b o v e ,   and   t r a n s v e r s i n g   a  c o n v e y o r   bed   100 .   The  d e v i c e  

h a s   b e e n   s h o w n   w i t h   a  common  s t e a m   c l e a n i n g   p l a t e   4 1  

w h i c h   i s   s e c u r e d   i n   t h e   c l e a n i n g   p o s i t i o n   by  b o l t s   4 7 .  
T h i s   f i g u r e   a l s o   shows   t h e   p o s i t i o n   of   t h e   c o n t r o l   v a l v e  

49  w h i c h   e n a b l e s   t h e   u s e r   t o   v a r y   t h e   r a t e   a t   w h i c h   s t e a m  

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

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

The  n o z z l e   p l a t e   41  h a s   b e e n   p r o v i d e d   w i t h   an  a l i g n m e n t  

b r a c k e t   49  w h i c h   i s   s e c u r e d   t o   t h e   n o z z l e   p l a t e   a n d  

c o o p e r a t e s   w i t h   a l i g n i n g   p e g s   45  and  t h e   o u t e r   s u r f a c e  

39  of   t h e   b o d y   of  t h e   c o m b i n e d   d i s p e n s i n g   u n i t s   f o r  

a c c u r a t e   a l i g n i n g   of   t h e   n o z z l e   p l a t e .   As  c an   b e  

a p p r e c i a t e d   f r o m  F i g u r e   2,  e a c h   of  t h e   p u m p i n g   u n i t s   i s  

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

t o   t h i s   e m b o d i m e n t   t h e   o u t p u t   of  t h e   pump  i s   d i s t r i b u t e d  

t o   two  f i l l i n g   n o z z l e s   w h i c h   a r e   a l i g n e d   a l o n g   t h e   l e n g t h  

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

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

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

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

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

and  h e n c e   i s   c o r r e c t e d   due  to   t h e   same  c o n t a i n e r   b e i n g  

f i l l e d   by  b o t h   d i s t r i b u t i o n   p o r t s .  

I n   some  c i r c u m s t a n c e s ,   i t   w i l l   be  a d v a n t a g e o u s   t o   u s e  

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

one  pump  may  f e e d  t w o   or  more  l a n e s   of  t h e   c o n v e y o r .  

Where   t h e   pump  f e e d s   two  c o n v e y o r s ,   i t   i s   p r e f e r r e d   t o  

l o c a t e   t h e   pump  c e n t r a l l y   s u c h   t h a t   t h e   d i s t a n c e   to   e a c h  

n o z z l e   i s   e s s e n t i a l l y   e q u a l   and  t h e   p o r t s   a r e   i d e n t i c a l  

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

b e t w e e n   n o z z l e s   i s   a c h i e v e d .   A l t h o u g h   some  a c c u r a c y  

i n   t h e   f i l l   q u a n t i t y   may  be  l o s t ,   i t   may  s t i l l   be  w i t h i n  

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

c o u l d   j u s t i f y   s u c h   a  s y s t e m .   As  c an   be  a p p r e c i a t e d   t h e  



c o s t   s a v i n g s   i s   no t   o n l y   t h e   i n i t i a l   c o s t   of  p u r -  

c h a s i n g   t h e   p u m p i n g   u n i t   b u t   a l s o   t h e   c o s t   to  m a i n t a i n  

t h e   u n i t s .  

I t   s h o u l d   be  p o i n t e d   o u t   t h a t   a l t h o u g h   t h i s   p u m p i n g  

s y s t e m   i s   d e s i g n e d   to   be  c l e a n e d   i n   p l a c e   t he   h i g h  

q u a l i t y   c o n t r o l   s t a n d a r d s   s e t   by  t h e   d a i r y   i n d u s t r y   w i l l  

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

t h o r o u g h l y   s t e r i l i z e d   on  an  i n t e r m i t t e n t   b a s i s .   H o w -  

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

f o r   d i s a s s e m b l y   to   be  d e c r e a s e d   and  i t   i s   t h e r e f o r e   a n  

a t t r a c t i v e   m a c h i n e   f rom  a  p r o d u c e r s   p o i n t   of  v i e w   w i t h -  

ou t   s a c r i f i c i n g   t h e   h i g h   q u a l i t y   c o n t r o l   demanded   b y  

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

As  c an   be  s e e n   i n   F i g u r e   5  t h e   p u m p i n g   u n i t   i s   s h o w n  

a b o v e   t h e   c o n v e y o r   bed  100  w i t h   t h e   s p a c i n g   b e t w e e n   t h e  

n o z z l e s   102  and  t h i s   bed   b e i n g   q u i t e   s m a l l .   I t   can   b e  

a p p r e c i a t e d   t h a t   i t   i s   d e s i r a b l e   to   have   t h i s   s p a c i n g  

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

i n c r e a s e   as  t h e   s p a c i n g   b e c o m e s   l a r g e r .   P r o d u c t s   s p l a s h  

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

f i l l i n g   t h e   c o n t a i n e r   and  t h e   f i l l   r a t e   has   b e e n  

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

f i l l i n g   s t a t i o n s .  

The  s m a l l   s p a c i n g   b e t w e e n   t h e   c o n v e y o r   bed  100  and  t h e  

n o z z l e s   102  c a u s e s   d i f f i c u l t i e s   in   s e c u r i n g   t he   s t e a m  

c l e a n i n g   p l a t e   41 .   The  c o m p o n e n t s   of  t h e   p u m p i n g   s y s t e m  

and  t h e   s t e a m   p l a t e   n o r m a l l y   a r e   made  of  s t a i n l e s s   s t e e l  

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

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

p l a t e ,   to  s e a l   t h e   u n i t   f o r   c l e a n i n g .   T h i s   p r o b l e m   h a s  



b e e n   o v e r c o m e   due  to   t h e   u n i q u e   m e t h o d   in   w h i c h   t h e  
s t e a m   p l a t e   i s   s e c u r e d   and  a l i g n e d   as  shown  in   F i g u r e   4 .  

The  o p e r a t o r   n e e d   o n l y   p l a c e   t h e   s t e a m   p l a t e   on  t h e   c o n -  

v e y o r   r o u g h l y   a l i g n e d   w i t h   t h e   p u m p i n g   u n i t   and  t h e n   o n  
t h e   u p p e r   s i d e   of  t h e   p u m p i n g   u n i t   t h r o u g h   b o l t s   4 7  

e n g a g i n g   t h r e a d e d   a p e r t u r e s   51  s t a r t   to   l i f t   t h e   n o z z l e  

p l a t e   t o w a r d s   t h e   n o z z l e s   1 0 2 .   As  t h e   s t e a m   p l a t e   i s  

l i f t e d   b r a c k e t   49  c o n t a c t s   t h e   a l i g n i n g   p i n s   45  and  t h e  

s u r f a c e   39  to   a s s u r e   p r o p e r   l o c a t i o n   of  t h e   s t e a m   p l a t e  

w i t h   t h e   n o z z l e s .   T h e r e f o r e ,   t h e   o p e r a t o r   can   r e a d i l y  

s e c u r e   t h e   s t e a m   p l a t e   by  a d j u s t i n g   t h e   b o l t s   47  w h i c h  

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

s t e a m   p l a t e   a d a p t e d   t o   s e l f - a l i g n .   As  shown  i n   t h e  

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

a r e   e a c h   h e l d   i n   a  common  n o z z l e   s u p p o r t   member   63 .   T h i s  

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

n o z z l e s   w i t h   t h e   s t e a m   p l a t e   by  p r o v i d i n g   one  i n t e g r a l  

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

A  more   f u l l   a p p r e c i a t i o n   of  t h e   s t e a m   p l a t e   can   b e  

o b t a i n e d   f r o m   r e v i e w i n g   F i g u r e  7   w h e r e   i t   i s   shown   t h e  

p l a t e   41  h a s   a  n u m b e r   of  r e c e s s e s   120  f o r   s l e e v i n g   t h e  

n o z z l e s   102  w i t h   a l l   t h e s e   r e c e s s e s   b e i n g   i n t e r c o n n e c t e d  

by  c h a n n e l s   122 .   To  t h e   e x t e r i o r   of  t h e   r e c e s s e s   a  

g r o o v e   124  h a s   b e e n   p r o v i d e d   f o r   h o u s i n g   a  s u i t a b l e  

s e a l i n g   0 - r i n g   126  made  of  a  s i l i c o n e   m a t e r i a l .  

F i g u r e   6  i s   a  c r o s s - s e c t i o n   t a k e n   a l o n g   l i n e   6 - 6   o f  

F i g u r e   4  and  c l e a r l y   i n d i c a t e s   how  t h e   a p e r t u r e s   1 5 0  

w h i c h   j o u r n a l   b o l t s   47  a r e   c l e a r l y   a c c e s s i b l e   a t   t he   t o p  

of   t h e   p u m p i n g   u n i t   and  c an   be  a d j u s t e d   by  s o c k e t   w r e n c h  

f o r   p o s i t i o n i n g   and  s e c u r i n g   s t e a m   p l a t e   41  f o r   s t e a m  

c l e a n i n g .  



The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  u n i q u e   c o m p a c t   s y s t e m  

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

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

d a r d s   r e q u i r e d   of  t h e   d a i r y   i n d u s t r y .   F u r t h e r m o r e ,   t h e  

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

t h a t   t h e   two  c o m p o n e n t s   c o o p e r a t e   w i t h   one  a n o t h e r   t o  

p r o v i d e   a  v e r y   c o m p a c t   and  s i m p l e   s y s t e m .   Due  to   t h i s  

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

c l e a n i n g   of  t h e   d e v i c e   in   p l a c e   i s   p o s s i b l e .   F u r t h e r -  

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

t h e   D - r i n g   of   t h e   p i s t o n   to   be  p l a c e d   in   f l o w   p a t h   o f  

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

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

T h i s   t h o r o u g h   c l e a n i n g   i s   r e q u i r e d   as  any  b a c t e r i a  

r e m a i n i n g   on  t h e   s u r f a c e s   wou ld   q u i c k l y   g row  and  c o n -  

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

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

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

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

t h o s e   s k i l l e d   i n   t h e   a r t   t h a t   v a r i a t i o n s   may  be  m a d e  

t h e r e t o   w i t h o u t   d e p a r t i n g   f rom  t h e   s p i r i t   of  t h e   i n v e n t i o n  

and  t h e   s c o p e   of   t h e   a p p e n d e d   c l a i m s .  



1.  A  f l u i d   d i s p e n s i n g   p i s t o n   pump  a d a p t e d   to   b e  

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

c l e a n i n g   p o s i t i o n   c o m p r i s i n g   a  c y l i n d e r   h a v i n g   an  a r e a  
of   l a r g e r   d i a m e t e r   a d j a c e n t   t h e   l o w e r   e n d ,  a   c l o s i n g   mem-  

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

i n g ,   an  o u t l e t   c h e c k   v a l v e ,   a  p i s t o n   member   h a v i n g   a  
f a c e   p o r t i o n   and  a  s t e m   p o r t i o n ,   s a i d   s t e m   p o r t i o n  

e x t e n d i n g   o u t w a r d l y   a l o n g   t h e   a x i s   of  s a i d   c y l i n d e r   a w a y  
f r o m   s a i d   c l o s i n g   m e m b e r ,   an  i n l e t   c h e c k   v a l v e   l o c a t e d  

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

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

u p p e r   end  of  s a i d   c y l i n d e r   when  s a i d   p i s t o n   member   i s  

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

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

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

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

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

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

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

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

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

2.  A  f l u i d   d i s p e n s i n g   pump  as  c l a i m e d   i n   C l a i m   1 ,  

f u r t h e r   i n c l u d i n g   c o n t r o l   means   f o r   d e t e r m i n i n g   t h e   r a t e  

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

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

3.  A  f l u i d   d i s p e n s i n g   pump  as  c l a i m e d   in   C l a i m   2 ,  

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

and   s a i d   s e a l i n g   means   i s   s e c u r e d   to   s a i d   s t em   a n d  

a d a p t e d   to   e n g a g e   t h e   u p p e r   end  of  s a i d   c y l i n d e r   w h e n  

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

of  l a r g e r   d i a m e t e r .  



4.  A  f l u i d   d i s p e n s i n g   p i s t o n   pump  and  n o z z l e   h a v i n g  

an  o p e r a t i n g   p o s i t i o n   and  a  c l e a n i n g   p o s i t i o n   c o m p r i s -  

i n g   a  n o r m a l l y   open   e n d e d   c y l i n d e r   h a v i n g   an  a r e a   o f  

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

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

an  o u t l e t   c h e c k   v a l v e ,   a  p i s t o n   member  h a v i n g   a  f a c e   a n d  

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

a l o n g   t h e   a x i s   of  t h e   o p e n   ended   c y l i n d e r ,   an  i n l e t  

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

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

f o r   e n g a g i n g   t h e   open   end  of  s a i d   c y l i n d e r   when  s a i d  

p i s t o n   member   i s   l o w e r e d   i n t o   s a i d   c y l i n d e r   f o r   c l e a n i n g  

of  t h e   a p p a r a t u s   s u c h   t h a t   s a i d   f a c e   i s   w i t h i n   t h e  

c y l i n d e r   a r e a   of  l a r g e r   d i a m e t e r ,   and  c l o s i n g   means   f o r  

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

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

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

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

n o z z l e   member   to   s t e r i l i z e   t h e   c o m p o n e n t s   of  t h e   p u m p  
and  n o z z l e   i n c l u d i n g   t h e   p i s t o n   f a c e   and  s t e a m   w i t h o u t  

d i s a s s e m b l i n g   t h e   pump  and  n o z z l e .  

5.  A  f l u i d   d i s p e n s i n g   pump  and  n o z z l e   as  c l a i m e d   i n  

C l a i m   4  a d a p t e d   to   be  s t e a m   c l e a n e d   in   p l a c e   and  f u r t h e r  

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

f r o m   t h e   pump  and  n o z z l e .  

6.  A  f l u i d   d i s p e n s i n g   pump  and  n o z z l e   as  c l a i m e d   i n  

C l a i m   5,  w h e r e i n   s a i d   v a l v e   i s   p a r t   of  s a i d   c l o s i n g  

m e a n s .  

7.  A  f l u i d   d i s p e n s i n g   pump  and  n o z z l e   as  c l a i m e d   i n  

C l a i m   4,  w h e r e i n   s a i d   c l o s i n g   means  i s   a  p l a t e   m e m b e r  

a d a p t e d   to   s e a l i n g l y   e n g a g e   s a i d   n o z z l e   m e m b e r .  



8.  A  f l u i d   d i s p e n s i n g   pump  and  n o z z l e   as  c l a i m e d   i n  
C l a i m   4,   w h e r e i n   s a i d   s e a l i n g   means   i n c l u d e s   a  s t a t i o n -  

a r y   member   s e c u r e d   to   t h e   p i s t o n   s t e m   and  s i z e d   to   p r o -  
v i d e   a b u t t i n g   c o n t a c t   w i t h   t h e   o p e n   c y l i n d e r   when  t h e  

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

9.  A  f l u i d   d i s p e n s i n g   pump  and  n o z z l e   as  c l a i m e d   i n  

C l a i m   4,   w h e r e i n   s a i d   i n l e t   c h e c k   v a l v e   i s   p o s i t i o n e d  

a d j a c e n t   t h e   p e r i p h e r y   of   t h e   p i s t o n   f a c e   when  t h e   p i s -  

t o n   i s   i n   t h e   c l e a n i n g   p o s i t i o n .  

10 .   A  f l u i d   d i s p e n s i n g   pump  and  n o z z l e   as  c l a i m e d   i n  

C l a i m   7,  w h e r e i n   s a i d   p l a t e   member   i s   a d a p t e d   to   s e l f -  

a l i g n   w i t h   s a i d   n o z z l e   member   t h r o u g h   t h e   i n t e r a c t i o n  

of   a  b r a c k e t   s e c u r e d   t o   t h e   n o z z l e   p l a t e   and  p i n   m e m b e r s  

a s s o c i a t e d   w i t h   s a i d   n o z z l e   m e m b e r .  

11 .   A  f l u i d   d i s p e n s i n g   pump  and  n o z z l e   as  c l a i m e d   i n  

C l a i m   7  a d a p t e d   to   s e l f - a l i g n   w i t h   s a i d   n o z z l e   m e m b e r  

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

s a i d   n o z z l e   member   by  b o l t s   w h i c h  t h r e a d i n g l y   e n g a g e  

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

i b l e   f r o m   a b o v e   t h e   p u m p .  

12.   A  f l u i d   d i s p e n s i n g   pump  as  c l a i m e d   in   C l a i m   1 ,  

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

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