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©  Ruid  amount  meter  comprising  a  mixing  system. 
(g)  A  mixing  system  for  fluids  mainly  comprising  a  fluid 
pump,  a  fluid  amount  meter  based  on  the  displacer  principle 
and  a  dosing  pump  coupled  with  the  main  pipe  system  in 
which 
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the  moving  parts  of  the  volume  gauge. 

<   9 

M  
O  
O) 

r s  

o  

0 .  

Croydon  Printing  Company  Ltd 

  A  mixing  system  for  fluids  mainly  comprising  a  fluid 
pump,  a  fluid  amount  meter  based  on  the  displacer  principle 
and  a  dosing  pump  coupled  with  the  main  pipe  system  in 
which 

a)  the  dosing  pump  is  designed  in  the  form  of  a  displacer 
pump, 

b)  the  dosing  pump  is  mechanically  coupled  with  one  of 
the  moving  parts  of  the  volume  gauge. 



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

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

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

More  p a r t i c u l a r l y   t h e   i n v e n t i o n   r e l a t e s   to   a  p e t r o l  

pump  h a v i n g   a  vo lume   m e t e r ,   in  w h i c h   p r e c a u t i o n s   a r e   t a k e n   t o  

add  a  f l u i d   s u c h   as  m i x e d   l u b r i c a n t ,   a n t i - k n o c k   a g e n t s   and  t h e  

l i k e   in  v e r y   a c c u r a t e l y   d o s e d   a m o u n t s .   O t h e r   a p p l i c a t i o n s   a r e ,  

h o w e v e r ,   n o t   e x c l u d e d .  

The  mos t   c o n v e n t i o n a l   p e t r o l   pumps  c o m p r i s e   a  v o l u m e  

g a u g e   b a s e d   on  t h e   d i s p l a c e r   p r i n c i p l e   and  t h e y   h a v e   two  or  m o r e  

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

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

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

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

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

r o d s   and  c r a n k   s h a f t s   of  t h e   v o l u m e   g a u g e   w i l l   be  t e r m e d   " m o v i n g  

p a r t s " .  

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

to   i n j e c t   a  f l u i d   of  h i g h l y   c o n s t a n t   r a t i o   i n t o   t h e   main   s t r e s s .  

At  any  r a t e   t h i s   r e q u i r e s   a  d i r e c t   or   i n d i r e c t   c o u p l i n g   of  t h e  

d o s i n g   pump  w i t h   t h e   vo lume   g a u g e ,   w h i l s t   i t   has   to   be  e n s u r e d  

t h a t   t h e   d o s i n g   pump  i m m e d i a t e l y   r e s p o n d s   to   t h e   i n s t a n t a n e o u s l y  
d e s i r e d   a m o u n t .   T h e r e f o r e ,   m i x t u r e s  ( f o r   e x a m p l e   of  p e t r o l   a n d  

t w o - s t r o k e   o i l )   have   so  f a r   b e e n   h e l d   as  a  w h o l e   on  s t o c k .  

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

d o s i n g   i s   s o l v e d   w h e n :  

a)  t h e   d o s i n g   pump  is   d e s i g n e d   in   t h e   f o r m   of  a  d i s p l a c e r   pump 



a n d  

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

p a r t s   of   t h e   v o l u m e   g a u g e .  
The  d o s i n g   pump  may  be  a  p l u n g e r   pump  in  w h i c h   t h e  

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

t h e   r o t a r y   m o v e m e n t   of  t h e   c r a n k   s h a f t   of  t h e   v o l u m e   g a u g e .   T h e  

r o t a r y   m o v e m e n t   of  t h e   c r a n k   s h a f t   may,   as  an  a l t e r n a t i v e ,   b e  

t r a n s f e r r e d   t o   t h e   s h a f t   of  a  r o t a r y   d i s p l a c e r   pump,  f o r   e x a m p l e ,  

o f   t h e   g e a r   w h e e l   t y p e .  

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

s y s t e m   i s   o b t a i n e d   w h e n :  

a )  t h e   d o s i n g   pump  i s   d e s i g n e d   in   t h e   fo rm  of  a  p l u n g e r   p u m p  

a n d  

b)  t h e   p l u n g e r   of  t h e   pump  is   m e c h a n i c a l l y   c o u p l e d   t h r o u g h   a  

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

In  t h e   l a t t e r   e m b o d i m e n t   o f   t h e   i n v e n t i o n   t h e   v o l u m e  

g a u g e   and  t h e   pump  p e r f o r m   t h e   same  s t r o k e s .   H o w e v e r ,   as  an  a l t e r -  

n a t i v e   t h e   s t r o k e   ( v o l u m e )   of  t h e   d o s i n g   pump  may  be  c o n t r o l l e d  

by  m e a n s   of   an  a d j u s t a b l e   s t o p .   I t   i s   t h e n   r e q u i r e d   t h a t   t h e  

c o n n e c t i o n   b e t w e e n   t h e   p l u n g e r   of   t h e   pump  and  t h e   p i s t o n   o f  

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

The  o u t l e t   of  t h e   d o s i n g   pump  i s   c o n n e c t e d   w i t h   t h e  

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

w i t h   t h i s   s y s t e m .   The  main  f l u i d   s t r e a m   and  t h e   i n j e c t e d   s t r e a m  

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

of   c o u r s e ,   u s u a l l y   d e s i r e d .   M o r e o v e r ,   t h e r e   i s   a  r e a s o n a b l e   c h a n c e  

of   a  s a t i s f a c t o r y   m i x i n g   in  t h e   g a u g e .  
The  i n v e n t i o n   w i l l   be  e x p l a i n e d   w i t h   r e f e r e n c e   to   a  

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

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

pump  a r e   c o u p l e d .   The  F i g u r e   i s   a  s e c t i o n a l   v i e w   of  a  v o l u m e  

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

b a s i c a l l y   c o m p r i s i n g   two  p i s t o n s   2  and   2'  c o u p l e d   w i t h   p i s t o n  

r o d s   1  and  11  and  a d a p t e d   to   move  i n   c y l i n d e r s   3  and  3'  ( f o r m i n g  

a  u n i t ) .   The  p i s t o n   s y s t e m   1,  1 ' ,   2,  2'  i s   c a p a b l e   of  r o t a t i n g  

a  s h a f t   4  upon   t h e   s u p p l y   of   f l u i d   ( p e t r o l )   t h r o u g h   a  d u c t   5 

by  m e a n s   of   a  pump  ( n o t  s h o w n ) .   A  r o t a t i n g   v a l v e   6  i s   r i g i d l y  

s e c u r e d   t o   t h e   s h a f t   4.  T h i s   v a l v e   6  a l l o w s   f l u i d   to   e n t e r   a l t e r -  

n a t i v e l y   t h e   c y l i n d e r s   3  and  3 ' ,   w h i l s t   upon  i n t r o d u c t i o n   i n t o  



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

o u t l e t   7  ( i n   t h e   d i r e c t i o n   i n d i c a t e d   by  t h e   a r r o w ) .  

The  s h a f t   has   c o u p l e d   w i t h   i t   a  p u l s e   p r o d u c e r .   T h e  

g e n e r a t e d   p u l s e s   a r e   p r o c e s s e d   by  an  e l e c t r o n i c   s y s t e m   ( n o t   s h o w n ) ,  

w h i c h   f i n a l l y   d i s p l a y s   t h e   number   of  l i t r e s   d i s p e n s e d   as  w e l l  

as  t h e   a m o u n t   due .   The  s h a f t   4  may,  as  an  a l t e r n a t i v e ,   be  c o u p l e d  

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

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

s h a f t   o f   t h e   v o l u m e   g a u g e .  

T h r o u g h   a  t i e   rod   8  t h e   m o v e m e n t   of   t h e   p i s t o n   2  i s  

t r a n s f e r r e d   to  a  p l u n g e r   ( p i s t o n )   9  a d a p t e d   t o   move  in  a  c y l i n d e r  

10.  The  t i e   rod  i s ,   of  c o u r s e ,   s e a l e d   w i t h   r e s p e c t   to   t he   c y l i n d e r  

s p a c e   3.  The  d o s i n g   pump  c o m p r i s i n g   t he   p l u n g e r   9  and  t he   c y l i n -  

de r   10  i s ,   in  t h i s   c a s e ,   d o u b l e - a c t i n g ,   f o r   w h i c h   p u r p o s e   t h e  

i n l e t   d u c t   11  i n c l u d e s   v a l v e s   12  and  12'   and   t h e   o u t l e t   d u c t  

13  i n c l u d e s   t he   v a l v e s   14  and  1 4 ' .  

The  F i g u r e   shows  t h e   p r e f e r r e d   e m b o d i m e n t   in  w h i c h  

t h e   o u t l e t   d u c t   13  i s   c o n n e c t e d   w i t h   t h e   m a i n   f e e d i n g   d u c t   5 .  

The  m a i n   s t r e a m   and  t h e   a d d i t i v e   a r e   t h u s   c o m m o n l y   m e a s u r e d   q u a n -  

t i t a t i v e l y .  

By  means   of  a  s t o p   15  t h e   s t r o k e   o f   t h e   p l u n g e r   o f  

t h e   d o s i n g   pump  can   be  s e t .   Of  c o u r s e ,   t h e   t i e   rod   8  has   to   b e  

c o m p r e s s i b l e   in  t h i s   c a s e ,   w h i c h   i s   s c h e m a t i c a l l y   shown  by  a  

s p r i n g   16.   A d j u s t m e n t   of  t h e   pump  i s   f u r t h e r m o r e   p o s s i b l e   b y  

m e a n s :  

a)  f i x e d   s t o p s   in  t h e   m e t e r   c o v e r s   ( c y l i n d e r   c o v e r s ) ,  

b)  a d j u s t a b l e   s t o p s   17  in  t h e   m e t e r   c o v e r s ,  
c)  s a i d   s t o p   15  in  t h e   pump,  as  t he   c a s e   may  be ,   in  c o n j u n c t i o n  

w i t h   t h e   a)  a n d / o r   b ) .  

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

of  t h e   p i s t o n s   2,  2'  e t c .   w i t h   a  s e p a r a t e   d o s i n g   pump  8,  9,  1 0 ,  

e t c .   so  t h a t   more  t h a n   one  f l u i d   can  be  i n j e c t e d   i n t o   t h e   m a i n  

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

s t r e a m   5 .  

A l t h o u g h   i t   i s   no t   l i m i t e d   t h e r e t o ,   t h e   m i x i n g   s y s t e m  

p a r t i c u l a r l y   r e l a t e s   to   a  p e t r o l   pump  w i t h   a d d i t i v e  d o s i n g   c a p a -  
c i t i e s .   T h i s   w i l l   be  p a r t i c u l a r l y   i m p o r t a n t   when  l e a d - f r e e   p e t r o l  
i s   p r e s c r i b e d   and  a n t i - k n o c k   a d d i t i v e s   h a v e   t o   be  a d d e d   to   t h e  



p e t r o l .   M o r e o v e r ,   s p e c i a l   t w o - s t r o k e   o i l   n e e d   no  l o n g e r   be  k e p t  

on  s t o c k   when  a  pump  e m b o d y i n g   t h e   i n v e n t i o n   i s   e m p l o y e d .  



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

pump,  a  f l u i d   amount   m e t e r   b a s e d   on  t h e   d i s p l a c e r   p r i n c i p l e   a n d  

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

in  t h a t  

a)  t h e   d o s i n g   pump  is   d e s i g n e d   in  t h e   form  of  a  d i s p l a c e r   p u m p ,  

b)  t h e   d o s i n g   pump  is   m e c h a n i c a l l y   c o u p l e d   w i t h   one  of   t h e   m o v i n g  

p a r t s   of  t he   vo lume   g a u g e .  
2.  A  m i x i n g   s y s t e m   as  c l a i m e d   in  C l a i m   1  c h a r a c t e r i z e d  

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

m o v e m e n t   of  which   i s   d e r i v e d   f r o m   t h e   r o t a r y   movement   of  t h e  

c r a n k   s h a f t   of  t he   vo lume  g a u g e .  
3.  A  m i x i n g   s y s t e m   as  c l a i m e d   in  C l a i m   1  c h a r a c t e r i z e d  

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

s h a f t   of  a  r o t a r y   d i s p l a c e r   pump,   f o r   e x a m p l e ,   a  g e a r   w h e e l   p u m p .  
4.  A  m i x i n g   s y s t e m   as  c l a i m e d   in  C l a i m   1  c h a r a c t e r i z e d  

in  t h a t  

a)  t h e   d o s i n g   pump  is   d e s i g n e d   in   t h e   form  of  a  p l u n g e r   p u m p  
a n d  

b)  t h e   p l u n g e r   ( p i s t o n )   (9)  of   t h e   pump  is   m e c h a n i c a l l y   c o u p l e d  

by  a  t i e   rod   (8)  w i t h   one   of   t h e   p i s t o n s   (2)  of  t h e   g a u g e .  

5.  A  m i x i n g   s y s t e m   as  c l a i m e d   in  C l a i m   1  or  4  c h a r a c t e r i z e d  

in  t h a t   t h e   s t r o k e   of  t h e   d o s i n g   pump  (8,  9,  10)  i s   c o n t r o l l a b l e  

by  means   of  an  a d j u s t a b l e   s t o p   (15)   in  c o n j u c t i o n   w i t h   a  c o m p r e s s i b l e  
t i e   r o d   (8,  1 6 ) .  

6.  A  m i x i n g   s y s t e m   as  c l a i m e d   in  C l a i m   1,  2,  4  or  5  c h a r a c -  

t e r i z e d   in  t h a t   t he   d o s i n g   pump  (8,  9,  10)  i s   a  c o u b l e - a c t i n g  

p u m p .  
7.  A  m i x i n g   s y s t e m   as  c l a i m e d   in  C l a i m s   1  to  6  c h a r a c -  

t e r i z e d   in  t h a t   t he   o u t l e t   (13)   of   t h e   d o s i n g   pump  (8,  9,  1 0 )  

c o m m u n i c a t e s   w i t h   t he   i n l e t   d u c t   (5)  of  t h e   gauge   (1,  2,  3,  1 ' ,  
2 ' ,  3 ' ) .  

8.  A  m i x i n g   s y s t e m   as  c l a i m e d   in  C l a i m   1,  2,  4  to  7  c h a -  

r a c t e r i z e d   in  t h a t   t he   s y s t e m   i s   a d j u s t e d   by  means  of  one  o r  

more  of  t h e   f o l l o w i n g   s t o p s :  
a)  f i x e d   s t o p s   in  t he   m e t e r   c o v e r s ,  
b)  a d j u s t a b l e   s t o p s   (17)  in  t h e   m e t e r   c o v e r s ,  

c)  an  a d j u s t a b l e   s t o p   (15)  in   t h e   d o s i n g   pump  (8,  9,  1 0 ) .  



9.  A  m i x i n g   s y s t e m   as  c l a i m e d   in   C l a i m   1,  2,  4  to   8  c h a -  

r a c t e r i z e d   in  t h a t   e a c h   o f   t h e   p i s t o n s   (2,  2 ' ,   e t c . )   i s   c o n n e c t e d  

w i t h   a  d o s i n g   pump  (8 ,   9,  10,   e t c . ) .  

10.  A  m i x i n g   s y s t e m   as   c l a i m e d   in   a n y o n e   of  t h e   p r e c e d i n g  

C l a i m s   c h a r a c t e r i z e d   in   t h a t   t h e   s y s t e m   c o m p r i s e s   a  p e t r o l   g a u g e .  
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