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54)  A  metering  device. 

A  device  for  the  delivery  of  metered  quantities  of  a  par- 
tially  liquid  product  comprising  a  hopper  (4),  a  metering 
cylinder (1)  with  a  reciprocating  plunger (2)  and  a  connecting 
element  (5)  functioning  as  a  shut-off  valve  with  a  cylindrical 
valve  body  (9)  with  recesses  (6, 7, 8)  for  the  liquid  passage. 





This  i n v e n t i o n   c o n c e r n s   a  dev ice   for  the  d e l i v e r y   o f  

m e t e r e d   q u a n t i t i e s   of  a  p r o d u c t   being  at  l e a s t   p a r t i a l l y  

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

p l u n g e r   r e c i p r o c a t i n g   w i t h i n   sa id   c y l i n d e r   and  a  c o n n e c -  

t i ng   e l emen t   with  a  shut  off   va lve   l o c a t e d   in  b e t w e e n  

the  hopper   and  the  c y l i n d e r ,   sa id   e l emen t   having  the  form 

of  a  h o u s i n g ,   with  a  por t   t owards   the  hopper ,   towards   t h e  

c y l i n d e r   and  t owards   the  l o c a t i o n   for   the  d e l i v e r y   o f  

l i q u i d   p r o d u c t s ,   the  c o n n e c t i o n s   in  between  sa id   p o r t s  

being  c o n t r o l l e d   by  a  va lve   which  is  d i s p l a c e a b l e   i n t o  

s e v e r a l   p o s i t i o n s   w i t h i n   the  chamber  of  the  h o u s i n g .  

Said  va lve   m o s t l y   being  r o t a t a b l e   between  two  p o s i t i o n s  

spaced  over  an  ang le   of  90°  with  r e s p e c t   to  one  a n o t h e r ,  

s e r v e s   for   s u i t a b l y   s e l e c t i n g   a  por t   between  the  h o p p e r  

and  the  m e t e r i n g   c y l i n d e r ,   thus  a l l o w i n g   a  q u a n t i t y   o f  

f r e s h   l i q u i d   p r o d u c t   to  be  s u p p l i e d   or  for   c o n n e c t i n g  

the  m e t e r i n g   c y l i n d e r   with  the  o u t l e t ,   t h r o u g h   which  t h e  

me te r ed   p r o d u c t   can  be  passed   towards   the  p r e d e t e r m i n e d  

l o c a t i o n .  

Va r ious   embodiments   of  a  m e t e r i n g   dev i ce   or  p l u n g e r   f i l l e r  

of  t h i s   type  are  known.  In  t h i s   r e s p e c t   r e f e r e n c e   is  made 

to  U.S.  P a t e n t   S p e c i f i c a t i o n   2 , 6 6 6 , 5 6 4 .   When  s t a r t i n g   a 



m e t e r i n g   dev ice   of  the  type  as  d i s c l o s e d   in  s a id   P a t e n t  

S p e c i f i c a t i o n   an  e v e n t u a l   q u a n t i t y   of  gas  ( m o s t l y   b e i n g  

a i r )   may  get  a s s e m b l e d   below  the  head  of  the  p l u n g e r .  

The  p r e s e n c e   of  s a id   gas  or  a i r   may  cause  an  i n c o r r e c t  

m e t e r i n g   to  take  p l a c e ,   so  t h a t   a  r e g u l a r   check  and  even  

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

r e q u i r e d .  

The  p r e s e n t   i n v e n t i o n   aims  to  p r o v i d e   a  c o n s t r u c t i o n   s u c h ,  

t h a t   an  o c c u r r e n c e   of  the  a b o v e m e n t i o n e d   phenomenon  i s  

o b v i a t e d .  

T h i s   is  a t t a i n e d   a c c o r d i n g   to  the  i n v e n t i o n   in  t h a t :  

-  the  i n n e r   wal l   of  the  m e t e r i n g   c y l i n d e r   e x t e n d s   t o  

w i t h i n   the  va lve   h o u s i n g ;  

-  the  head  of  the  p l u n g e r   e x t e n d s   to  w i t h i n   the  v a l v e  

at  the  end  o f  . t he   m e t e r i n g   s t r o k e ,   and  in  t h a t  

-  the  va lve   is  p r o v i d e d   with  an  u n i n t e r r u p t e d   r e c e s s  

e x t e n d i n g   a x i a l l y   a long   i t s   p e r i p h e r y ,   s a id   r e c e s s  

p r o v i d i n g   a  c o n n e c t i o n   between  the  p o r t s   t o w a r d s  

the  hopper   and  the  c y l i n d e r   in  the  s u c t i o n   p o s i t i o n  

of  the  v a l v e .  

In  view  of  t h i s   c o m b i n a t i o n   of  f e a t u r e s   a  bubble   of  g a s  

or  a i r   be ing   p r e s e n t   below  the  p l u n g e r   d u r i n g   the  l o w e r m o s t  

p o s i t i o n   of  the  l a t t e r ,   can  flow  w i t h i n   the  po r t   to  t h e  

hoppe r   from  which  s a id   bubb le   may  then  a s c e n d   towards   t h e  



s u r f a c e   of  the  l i q u i d .  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   in  p a r t i c u l a r   to  a  m e t e r i n g  

d e v i c e   the  v a l v e   of  which  is  p r o v i d e d   with  a  t r a n s v e r s e  

bore  in  a  manner  known  per  se,  sa id   bore  s e r v i n g   f o r  

o b t a i n i n g   a  c o n n e c t i o n   between  the  m e t e r i n g   c y l i n d e r  

and  the  l o c a t i o n   of  d e l i v e r y   of  the  p r o d u c t .   In  t h a t   c a s e  

the  va lve   is  p r e f e r a b l y   p r o v i d e d   with  a  c i r c u m f e r e n t i a l l y  

e x t e n d i n g   groove   l o c a t e d   between  the  a x i a l   r e c e s s   and  t h e  

t r a n s v e r s e   bo re .   This  e n a b l e s   the  va lve   to  be  r o t a t e d   f rom 

one  end  p o s i t i o n   to  a n o t h e r   end  p o s i t i o n   at  the  moment  t h a t  

the  m e t e r i n g   p l u n g e r   is  in  i t s   l owermos t   p o s i t i o n .  

An  embodiment   of  the  most  i m p o r t a n t   p o r t i o n   of  the  p r e s e n t  

m e t e r i n g   d e v i c e   in  a c c o r d a n c e   with  the  i n v e n t i o n   and  some 

o p e r a t i o n a l   s t a g e s   of  same,  w i l l   now  be  i l l u s t r a t e d   w i t h  

r e s p e c t   to  the  accompany ing   d r a w i n g s ,   w h e r e i n :  

F i g u r e   1  shows  a  v e r t i c a l   s e c t i o n   of  the  m e t e r i n g   d e v i c e ;  

F i g u r e   2  is  a  s e c t i o n   a c c o r d i n g   to  l i n e   I I - I I   of  t h e  

l o w e r m o s t   p a r t   of  the  d e v i c e   i n - F i g u r e   1;  

F i g u r e s   3a - f   d i a g r a m m a t i c a l l y   show  f i v e   o p e r a t i o n a l  

s t a g e s   of  the  d e v i c e   as  shown  in  F i g s .   1  and  2 .  

The  d r awings   d i s c l o s e   a  m e t e r i n g   dev i ce   which  cou ld   be  p a r t  

of  a  comp le t e   d e v i c e   of  the  type  as  d e s c r i b e d   in  the  a f o r e -  

m e n t i o n e d   U.S.  P a t e n t   S p e c i f i c a t i o n   No.  2 , 6 6 6 , 5 6 4 .   A 

d e v i c e   of  t h i s   type  c o m p r i s e s   a  number  of  m e t e r i n g   u n i t s  

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



a l s o   be ing   i d e n t i c a l .   The  p r e s e n t   S p e c i f i c a t i o n   is  t h e r e -  

fo r e   l i m i t e d   to  a  s i n g l e   un i t   be ing  composed  of  a  m e t e r i n g  

c y l i n d e r   1  and  a  p l u n g e r   2.  Said  p l u n g e r   2  is  c o n n e c t e d  

wi th   a  r o l l   3  p r o t r u d i n g   beyong  the  c y l i n d e r   1,  s a id   r o l l  

s e r v i n g   to  r e c i p r o c a t e   s a id   p l u n g e r   in  be tween  i t s   l o w e r -  

most  i n v a r i a b l e   p o s i t i o n   (shown  in  F i g u r e   1)  and  a n  

a d j u s t a b l e   u p p e r m o s t   p o s i t i o n ,   d epend ing   upon  t h e  

q u a n t i t y   of  p r o d u c t   to  be  m e t e r e d ,   such  as  for   i n s t a n c e  

soup,   jams  or  s u c h l i k e   p a r t i a l l y   l i q u i d   p r o d u c t s .   As  c a n  

be  seen  in  F i g u r e   2  the  c y l i n d e r   1  is  p o s i t i o n e d   at   s h o r t  

d i s t a n c e   a d j a c e n t   a  hopper   4  for  s t o r i n g   s a i d   p r o d u c t s .  

A  c o n n e c t i n g   e l e m e n t   in  the  form  of  a  v a l v e   h o u s i n g   5  i s  

l o c a t e d   below  the  c y l i n d e r   1  and  the  hopper   4.  The  w a l l  

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

p o r t   6  t o w a r d s   the  hopper   4,  a  po r t   7  t o w a r d s   the  c y l i n d e r  

I  and  a  p o r t   8  t o w a r d s   the  l o c a t i o n   for   d e l i v e r i n g   t h e  

l i q u i d   or  p a r t i a l l y   l i q u i d   p r o d u c t   (see   F ig .   3).   T h e  

h o u s i n g   5  c o m p r i s e s   a  c y l i n d r i c a l   chamber  in  which  a 

c o r r e s p o n d i n g l y   shaped  va lve   9  is  d i s p o s e d .   This   v a l v e   9 

c o m p r i s e s   a  t r a n s v e r s e   bore  10  c o n s t i t u t i n g   a  c o n n e c t i o n  

be tween   the  m e t e r i n g   c y l i n d e r   1  and  the  l o c a t i o n   for   t h e  

d e l i v e r y   of  p r o d u c t s ,   to  wit   in  between  the  p o r t s   7  and  8. 

The  v a l v e   9  is  a long   i t s   p e r i p h e r y   f u r t h e r   p r o v i d e d   wi th   a n  

a x i a l l y   e x t e n d i n g   r e c e s s   11.  Said  r e c e s s   11  forms  t h e  

c o n n e c t i o n   be tween   the  p o r t s   6  and  7  d u r i n g   the  s u c k i n g  

s t a g e   of  the  r e l a t i v e   d e v i c e ,   when  l i q u i d   p r o d u c t   is  f e d  

to  the  c y l i n d e r   1  from  the  hopper   4 .  



As  can  be  seen  in  F i g u r e s   1  and  2,  the  i n n e r   wal l   of  t h e  

m e t e r i n g   c y l i n d e r   1  e x t e n d s   to  w i t h i n   the  va lve   h o u s i n g ,  

w h i l s t   the  s u r f a c e   of  the  head  12  of  the  p l u n g e r   2 

e x t e n d s   w i t h i n   the  va lve   9  at  the  end  of  the  m e t e r i n g  

s t r o k e .   From  t h i s   i t   f o l l o w s   t h a t   the  l a t t e r   m e t e r i n g  

c y l i n d e r   1  w i l l   h a r d l y   e x h i b i t   any  "dead"  space  d u r i n g  

the  l o w e r m o s t   p o s i t i o n   of  the  p l u n g e r  2 .   The  r e c e s s   11 

f u r t h e r   m a i n t a i n s   a  c o n n e c t i o n   with  the  hopper   4.  The  

l a t t e r   is  f a v o u r a b l e   r e l a t i v e   to  the  o p e r a t i o n   of  t h e  

d e v i c e ,   which  w i l l   be  d e s c r i b e d   h e r e i n a f t e r   with  r e s p e c t  

to  F i g u r e s   3 a - f .  

The  v a l v e   9  f u r t h e r   c o m p r i s e s   a  c i r c u m f e r e n t i a l l y  

e x t e n d i n g   c a v i t y   13  in  between  the  a x i a l   r e c e s s   11  a n d  

the  t r a n s v e r s e  b o r e   10  (see   F i g u r e   1).  This  e n a b l e s   a  

r o t a t i o n   of  the  va lve   9  in  the  lowermos t   p o s i t i o n   of  t h e  

p l u n g e r   2.  As  can  be  seen  in  F i g u r e   2  the  l e f t - h a n d   e n d  

of  the  v a l v e   9  is  f u r t h e r   p r o v i d e d   with  a  c o l l a r   14 

f i t t i n g   in  a  g roove   15  of  the  va lve   hous ing   5.  In  v i e w  

of  the  l a t t e r   the  va lve   9  may  be  s imply   r e t a i n e d   by  a 

cover   16.  Due  to  the  p r o v i s i o n   of  a  c o m p l e m e n t a r y   r e c e s s  

at  a  s u i t a b l e   l o c a t i o n   a long   the  c i r c u m f e r e n c e   of  t h e  

c o l l a r   14,  the  body  of  the  va lve   9  may  be  e a s i l y   d r awn  

out  of  the  h o u s i n g   5,  when  being  in  an  i n o p e r a t i v e  

p o s i t i o n .  

The  o p e r a t i o n   of  the  m e t e r i n g   d e v i c e   a c c o r d i n g   to  t h e  

i n v e n t i o n   s u b s t a n t i a l l y   c o r r e s p o n d s   to  t ha t   as,  f o r  

example ,   d e s c r i b e d   in  U.S.  P a t e n t   S p e c i f i c a t i o n   No. 



2 , 6 6 6 , 5 6 4   as  m e n t i o n e d   h e r e i n b e f o r e ,   where in   a  r o l l   3 

c o o p e r a t e s   with  a  cam  path   17,  as  d i a g r a m m a t i c a l l y  

i l l u s t r a t e d   in  F i g u r e s   3 a - f .   Dur ing   s t age   A  (F ig .   3 a )  

the  p l u n g e r   is  a s c e n d i n g   and  l i q u i d   p r o d u c t   is  s u c k e d  

from  the  hopper   4,  t h r o u g h   the  p o r t s   6  and  7  and  t h e  

r e c e s s   11.  In  s t a g e   8  ( F i g .   3b)  the  p l u n g e r   2  h a s  

a c h i e v e d   i t s   u p p e r m o s t   p o s i t i o n ,   so  t h a t   the  va lve   9  

can  be  d i s p l a c e d   ( t h a t   is   to  say  be  r o t a t e d )   for   c l o s i n g  

of f   the  c o n n e c t i o n   be tween   the  h o p p e r  4   and  the  c y l i n d e r   1 

and  fo r   o p e n i n g   the  c o n n e c t i o n   be tween  the  c y l i n d e r   1  a n d  

the  l o c a t i o n   of  d e l i v e r y ,   in  t h i s   case   a  t i n   18 .  

This   s t a g e   C  ( F i g .   3c)  merges   i n t o   s t a g e   D  (F ig .   3d)  d u r i n g  

which  the  p l u n g e r   moves  downwards  w h i l s t   the  d e s i r e d  

q u a n t i t y   of  p r o d u c t   is  p r e s s e d   t owards   the  l o c a t i o n   o f  

d e l i v e r y .   F i n a l l y   p l u n g e r   2  is  in  i t s   l owermos t   p o s i t i o n ,  

to  wit   in  o p e r a t i o n a l   s t a g e   E  ( F i g .   3e) ,   whereby  t h e  

s u r f a c e   of  the  head  12  of  the  p l u n g e r   2  p e n e t r a t e s   t o  

w i t h i n   the   v a l v e   9,  s a i d   v a l v e   9  being  s u b s e q u e n t l y  

t u r n e d   t o w a r d s   i t s   i n i t i a l   p o s i t i o n ,   see  F igu re   1.  As 

a  r e s u l t   of  the  l o c a t i o n   of  the  smal l   "dead"  s p a c e  

below  the  p l u n g e r   2  and  in  view  of  the  f a c t   t h a t   t h e  

head  of  the  p l u n g e r   in  i t s   l o w e r m o s t   p o s i t i o n ,   w i l l  

p r e s s   the  p r o d u c t   and  the  e v e n t u a l   bubble   of  gas  o r  

a i r   back  to  w i t h i n   the  v a l v e ,   s a i d   bubble   a s s e m b l i n g  

below  the  p l u n g e r   2,  may  e s c a p e   in  the  d i r e c t i o n   of  t h e  

hopper   4.  This   a v o i d s   the  p r e s s e n c e   of  gas  or  a i r   in  a  

s u b s e q u e n t   o p e r a t i o n a l   s t a g e ,   which  could   hamper  an  



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

t i n   18.  The  smal l   dead  space  is  f u r t h e r   very   u s e f u l   i n  

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

sudden  d i s c o n n e c t i o n   of  the  mach ine .   Due  to  t h i s   s m a l l  

space  only  a  r e d u c e d   q u a n t i t y   of  p r o d u c t   is  c o n t a i n e d  

in  sa id   space .   This   smal l   q u a n t i t y   can  e a s i l y   be  t a k e n  

up  in  the  c o n t a i n e r   to  be  f i l l e d   ( t i n   or  g l a s s   j a r ) ,  

w i t h o u t   an  o v e r f l o w   of  the  c o n t a i n e r .   A  p o l l u t i o n   o f  

the  f i l l i n g   s t a t i o n   w i l l   thus   be  p r e v e n t e d .  

The  dev i ce   in  a c c o r d a n c e   with  the  p r e s e n t   i n v e n t i o n  

is  e s p e c i a l l y   a d a p t e d   to  being  employed  in  f o o d s t u f f -  

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

the  p r e p a r a t i o n   of  t i n n e d   soups  or  for   jams  in  j a r s .  

The  p l u n g e r   f i l l e r   may  be  used  for   p r o c e s s i n g , f o r  

e x a m p l e , s o - c a l l e d   " f i l l e d "   soups ,   to  wit  s o u p s  

c o n s i s t i n g   mos t l y   of  l i q u i d   s u b s t a n c e s ,   the  r e m a i n s  

of  s a id   soup  ( c o n s i s t i n g   for   i n s t a n c e   of  p i e c e s   o f  

v e g e t a b l e s   or  meat ,   minced  meat  b a l l s   and  the  l i k e )  

being  e n t r a i n e d   in  the  f l o w .  



1.  A  dev i ce   for   the  d e l i v e r y   of  m e t e r e d   q u a n t i t i e s   o f  

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

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

c y l i n d e r   and  a  c o n n e c t i n g   e l e m e n t   with  a  shut   of f   v a l v e  

l o c a t e d   in  between  the  hoppe r   and  the  c y l i n d e r ,   s a i d  

e l e m e n t   hav ing   the  form  of  a  h o u s i n g ,   wi th   a  p o r t   t o w a r d s  

the  hoppe r ,   t owards   the  c y l i n d e r   and  t owards   the  l o c a t i o n  

fo r   p r o d u c t   to  be  d e l i v e r e d ,   the  c o n n e c t i o n s   in  b e t w e e n  

s a i d   p o r t s   being  c o n t r o l l e d   by  a  v a l v e   which  is  d i s p l a c e a b l e  

i n t o   s e v e r a l   p o s i t i o n s   w i t h i n   the  chamber  of  the  h o u s i n g ,  

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

t  h  a  t  

-  the  i n n e r   wal l   of  the  m e t e r i n g   c y l i n d e r   (1)  e x t e n d s  

to  w i t h i n   the  v a l v e   h o u s i n g ;  

-  the  head  (12)  of  the  p l u n g e r   (2)  e x t e n d s   to  w i t h i n  

the  va lve   (9)  at   the  end  of  the  m e t e r i n g   s t r o k e ;  

-  the   va lve   is  p r o v i d e d   wi th   an  u n i n t e r r u p t e d   r e c e s s  

( l l )   e x t e n d i n g   a x i a l l y   a long   i t s   p e r i p h e r y ,   s a i d  

r e c e s s   p r o v i d i n g   a  c o n n e c t i o n   between  the  p o r t s  

(6,  7)  t owards   the  hopper   (4)  and  the  c y l i n d e r   ( 1 ) ,  

in  the  s u c t i o n   p o s i t i o n   of  the  v a l v e .  

2.  A  m e t e r i n g   d e v i c e   a c c o r d i n g   to  c l a im  1,  in  w h i c h  

the  v a l v e   is  p r o v i d e d   wi th   a  t r a n s v e r s e   bore  for   e s t a b l i s h i n g  

a  c o n n e c t i o n   between  the  m e t e r i n g   c y l i n d e r   and  the  l o c a t i o n  



for   the  d e l i v e r y   of  p r o d u c t ,   in  which  the  va lve   (9)  i s  

p r o v i d e d   wi th   a  c i r c u m f e r e n t i a l l y   e x t e n d i n g   groove  ( 1 3 )  

l o c a t e d   between  the  a x i a l   r e c e s s   (11)  and  the  t r a n s v e r s e  

b o r e .  

3.  A  m e t e r i n g   dev ice   a c c o r d i n g   to  c l a im  1  or  2 ,  

in  which  the  v a l v e   (9)  has  a  c y l i n d r i c a l   shape,   o n e  

end  of  s a id   va lve   being  p r o v i d e d   with  a  c o l l a r   ( 1 4 )  

which  c o o p e r a t e s   with  a  l o c a l   cove r   ( 1 6 ) .  
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