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@  Stirring  and  homogenizing  device  for  alimentary  mixtures. 

  The  invention  concerns  a  device  for  stirring  and  homo- 
genizing  alimentary  mixtures,  particularly  appropriate  to  be 
used  in  combination  with  pasteurizers  of  liquid  mixtures  for 
ice-cream. 

The  main  object  of  the  invention  is  to  provide  a  device 
which  does  not  absorb  air  into  the  mixture  during  stirring. 

Said  object  is  achieved  by  means  of  a  stirring  device  char- 
acterized  in  that  it  comprises  a  centrifugal  pump  capable  of 
sucking  the  mixture  from  a  container  (2;  102)  tank  and  pump- 
ing  it  again  into  the  container  itself,  said  pump  having  a  rotating 
impeller  (6.  7;  106,  107)  above  the  container  bottom  and 
covered  by  an  at  least  partially  removable  jacket (13; 113). 



T h i s   i n v e n t i o n   c o n c e r n s   a  s t i r r i n g   and  h o m o g e n i z i n g   d e v i c e  

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

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

m i x t u r e s   f o r   i c e - c r e a m .  

The  known  p a s t e u r i z e r s   of  l i q u i d   m i x t u r e s   f o r   i c e - c r e a m  

g e n e r a l l y   c o m p r i s e   a  c o n t a i n e r   or  t a n k   f o r   c o n t a i n i n g   a n d  

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

d e v i c e   must   keep   t h e   m i x t u r e   in  m o v e m e n t   in  o r d e r   t o  

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

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

d e v i c e   mus t   p e r f o r m   m i x i n g   of  d i f f e r e n t   l i q u i d   and  s o l i d  

i n g r e d i e n t s   f o r m i n g   t h e   m i x t u r e ,   w h i c h   can  t h u s   b e  

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

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

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

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

s e a l i n g l y   f i x e d   to   t h e   t a n k   b o t t o m ,   s a i d   s h a f t   and  b o x  

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

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

p r o v i d e d   w i t h   one  or  more   s t i r r i n g   b l a d e s ,   p o s i t i o n e d  

c o a x i a l l y   to   t h e   r o t a r y   s h a f t   and  t u b u l a r   box ,   o u t s i d e   t h e  

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

to  s a i d   b o x .  

T h e s e   known  d e v i c e s   h a v e   a  b a s i c a l   d r a w b a c k   in  t h a t   t h e  

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

b l a d e s   c r e a t e s   a  v o r t e x   w h i c h   s u c k s   a i r   f rom  t h e   o u t s i d e  

and  c o n g l o b e s   i t   i n t o   t h e   m i x t u r e .   The  c o n s e q u e n c e   of  s a i d  

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

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



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

i f   he  d o e s   n o t   want   to   run   t h e   r i s k   t h a t   t h e   m i x t u r e  

o v e r f l o w   f rom  t h e   c o n t a i n e r   i t s e l f .  

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

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

d r a w b a c k   of  t h e   known  d e v i c e s .  

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

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

m i x t u r e ,   b e s i d e s   t h a t   of  s t i r r i n g   and  m i x i n g   t h e   m i x t u r e  

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

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

in  t h e   m i x t u r e ,   e t c .  

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

d e v i c e   w h i c h   a l l o w s   a  w ide   a d j u s t m e n t   r a n g e   as  f a r   a s  

i n t e n s i t y   of  s t i r r i n g ,   m i x i n g ,   h o m o g e n i z a t i o n   d e g r e e ,   e t c .  

a r e   c o n c e r n e d .  

S a i d   o b j e c t s   a r e   a c h i e v e d   by  means   of  a  s t i r r i n g   a n d  

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

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

t h e   m i x t u r e   f rom  a  c o n t a i n e r   and  p u m p i n g   i t   a g a i n   i n t o   t h e  

same  c o n t a i n e r ,   s a i d   pump  c o m p r i s i n g   a  r o t a t i n g   i m p e l l e r  

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

p a r t i a l l y   r e m o v a b l e   j a c k e t .  

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

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

j a c k e t   h a s   a x i a l   or  r a d i a l - a x i a l   p a s s a g e s   f o r   s u c k i n g   t h e  

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

F u r t h e r   c h a r a c t e r i s t i c s   and  a d v a n t a g e s   of  t h e   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   w i l l   be  now  d e s c r i b e d   in  d e t a i l  



w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   w h e r e i n :  

-  f i g u r e   1  i s   an  " e x p l o d e d "   v iew  of  t h e   d e v i c e   a c c o r d i n g  

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

of  r e c i p r o c a l   p r e s e n t a t i o n ;  

-  f i g u r e   2  i s   a  c r o s s   s e c t i o n a l   v i ew  of  t h e   d e v i c e   w i t h  

i t s   c o m p o n e n t s   in  p o s i t i o n   of  r e c i p r o c a l   e n g a g e m e n t ;  

-  f i g u r e   3  and  4  a r e   t o p   v i e w s   of  t h e   d e v i c e ,   w h e n  

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

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

-  f i g u r e   5  i s   an  " e x p l o d e d "   v i ew  of  a n o t h 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 ;  

-  f i g u r e  6   i s   a  c r o s s - s e c t i o n a l   v i ew  of  t h e   e m b o d i m e n t   o f  

f i g u r e  5   w i t h   i t s   c o m p o n e n t s   in  p o s i t i o n   of  r e c i p r o c a l  

e n g a g e m e n t ;  

-  f i g u r e   7  i s   a  t op   v i ew   of  a  p a s t e u r i z a t i o n   c o n t a i n e r  

w i t h   t h e   e m b o d i m e n t   of  f i g u r e s   5  and  6 :  

-  f i g u r e  8   i s   a  s i d e   v i ew   w i t h   p a r t s   in  c r o s s - s e c t i o n   of  a  

cock   f o r   c o n t r o l l i n g   t h e   m i x t u r e   m i x i n g   and  d i s c h a r g i n g  

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

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

With   r e f e r e n c e   to   f i g u r e s   1  to   4,  a  t h e   d e v i c e   1  a c c o r d i n g  

to   t h e   i n v e n t i o n   i s   shown  as  p o s i t i o n e d   i n s i d e   a  m i x t u r e  

c o n t a i n e r   2  of  a  p a s t e u r i z e r .  

From  t h e   b o t t o m   wa l l   of  s a i d   c o n t a i n e r   a  r o t a r y   s h a f t   3  

v e r t i c a l l y   p r o t r u d e s ,   h o u s e d   in  a  t u b u l a r   l i n e r   4  w h i c h   i s  

s e a l i n g l y   f i x e d   to   s a i d   c o n t a i n e r   b o t t o m   w a l l .   Both  t h e  

l i n e r   4  and  s h a f t  3   h a v e   u p p e r   f r e e   e n d s   c o m i n g   o u t   f r o m  

t h e   m i x t u r e ,   even   when  t h e   l a t t e r   r e a c h e s   t h e   h i g h e s t  

l e v e l   i n s i d e   t h e   c o n t a i n e r   2 .  



The  t op   end  of  s h a f t   3  f r e e l y   p r o t r u d e s   f rom  l i n e r   4  a n d  

h a s   a  v e r t i c a l   g r o o v e   5  or  s i m i l a r   c o n n e c t i o n   m e a n s .  

C o a x i a l   w i t h   t h e   s h a f t  3   and  l i n e r   4,  a  t u b e   6  i s   p r o v i d e d  

in  i t s   l o w e r   s e c t i o n   w i t h   a  s e r i e s   of  r a d i a l   b l a d e s   7,  t h e  

h o r i z o n t a l   b o t t o m   e d g e s   of  wh ich   a r e   s u b s t a n t i a l l y   f l u s h  

w i t h   t h e   b o t t o m   w a l l   of  c o n t a i n e r   2.  The  t u b e   6  can  b e  

c o n n e c t e d   to   t h e   s h a f t  3   f o r   i n s t a n c e   by  means   of  a  

h o r i z o n t a l   s m a l l   p in   8  p o s i t i o n e d   in  t h e   u p p e r   s e c t i o n   o f  

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

s a i d   v e r t i c a l   g r o o v e   5  of  s h a f t   3 .  

The  t u b e   6  i s   k e p t   c o a x i a l   to   s h a f t   3  by  means   of  a  

b u s h i n g   9  made  of  a n t i f r i c t i o n   p l a s t i c s   m a t e r i a l   and  a  c a p  

10  ( s e e   f i g .   2 ) .   The  b u s h i n g   9  i s   i n t e g r a l   to   t h e   t u b e   6 ,  

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

t h e   a n n u l a r   s p a c e   e x i s t i n g   b e t w e e n   t h e   l i n e r   4  and  t h e  

t u b e   6;  t h e   cap  10  i s   i n s e r t e d   i n t o   t h e   t op   end  of  t u b e  6  

and  h a s   in  i t s   l o w e r   f a c e   an  a x i a l   h o l e   11  s u i t a b l e   f o r  

r e c e i v i n g   t h e   t op   end  of  s h a f t  3 .  

C o a x i a l l y   to   t h e   t u b e   6,  a  f u r t h e r   t u b u l a r   e l e m e n t   12  i s  

i n s e r t e d ,   s a i d   e l e m e n t   12  b e i n g   p r o v i d e d ,   in  i t s   b o t t o m  

s e c t i o n ,   w i t h   a  j a c k e t   13  so  s h a p e d   and  s i z e d   t o  

c o m p l e t e l y   c o n t a i n   t h e   b l a d e s   7.  The  t op   end  of  s a i d  

t u b u l a r   e l e m e n t   12  comes   ou t   f rom  t h e   h i g h e s t   l e v e l   of  t h e  

m i x t u r e   f o r   s u c h   an  e x t e n t   as  s u f f i c i e n t   to   a l l o w   a  m a n u a l  

g r a s p i n g   and  i s   c l o s e d   by  a  cap  14.  The  j a c k e t   13  i s   f i x e d  

to   t h e   b o t t o m   w a l l   of  c o n t a i n e r   2  f o r   i n s t a n c e   by  means   o f  

a  b a y o n e t   c l u t c h i n g   c o m p r i s i n g   p i n s   15  p r o t r u d i n g   f rom  t h e  

c o n t a i n e r   b o t t o m   w a l l   and  c o r r e s p o n d i n g   g r o o v e s   16  

p r o v i d e d   in  t h e   b o t t o m   e d g e   of  s a i d   j a c k e t   13.  The  j a c k e t  



13,  m o r e o v e r ,   has   u p p e r   a x i a l   p a s s a g e s   17  and  a  c o u p l e   o f  

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

c o r r e s p o n d i n g   d u c t s   18  wh ich   p r o t r u d e   in  a  d i r e c t i o n  

t a n g e n t   to   t h e   s i d e   s u r f a c e   of  t h e   j a c k e t   and  a r e  

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

The  g r o u p   of  b l a d e s   7  and  j a c k e t   13  f o r m s   a  c e n t r i f u g a l  

pump  c a p a b l e   of  s u c k i n g   t h e   m i x t u r e   f rom  t h e   c o n t a i n e r   2  

t h r o u g h   t h e   h o l e s   17  and  p u m p i n g   i t   a g a i n   i n t o   t h e   s a m e  

c o n t a i n e r   t h r o u g h   t h e   d u c t s   18.  In  t h i s   way,  t h e   m i x t u r e  

j e t s   c o m i n g   f r o m   t h e   d u c t s   18  g e n e r a t e   a  movemen t   in  t h e  

m i x t u r e   mass   w i t h i n   t h e   c o n t a i n e r .   F u r t h e r m o r e ,   t h e  

m i x t u r e   s u c k e d   by  t h e   pump  u n d e r g o e s   a  t r e a t m e n t   w h i c h  

i m p r o v e s   m i x i n g   of  i n g r e d i e n t s .  

One  of  t h e   main  f e a t u r e s   of  t h e   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   i s   t h a t   t h e   m i x t u r e   j e t s   c o m i n g   f rom  t h e   d u c t s  

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

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

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

r e s p e c t   t o   t h e   c o n t a i n e r   s i d e   w a l l s .   In  f a c t ,   as  shown  i n  

f i g u r e s  3   and  4,  a c c o r d i n g   to   t h e   o r i e n t a t i o n   of  t h e   d u c t s  

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

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

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

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

m i x t u r e   i s   o b t a i n e d ,   w h i c h   can  be  more   a p p r o p r i a t e   t o  

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

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

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

t u r b u l e n t   movemen t   of  t h e   m i x t u r e   a r o u n d   t h e   pump  i s  



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

m i x i n g   of  t h e   s o l i d   i n g r e d i e n t s   w i t h   t h e   l i q u i d   o n e s .  

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

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

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

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

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

c o m p o s i t i o n s   and  d e n s i t y .   A n o t h e r   p o s s i b i l i t y   to   c o n t r o l  

t h e   s t i r r i n g   i n t e n s i t y   can  be  o b t a i n e d   by  p r o v i d i n g   m e a n s  

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

p a r t i a l i z i n g   t h e   s u c k i n g   p a s s a g e s   17  of  t h e   pump.  By 

v a r y i n g   t h e   a m o u n t   of  m i x t u r e   t r e a t e d   by  t h e   pump  in  t h e  

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

of  t h e   j e t s   c o m i n g   f rom  d u c t s   18  and  t h e r e f o r e   t h e  

s t i r r i n g   r a t e .  

A n o t h e r   f e a t u r e   of  t h e   d e v i c e   i s   to   a l l o w   i t   to   be  u s e d  

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

m i x t u r e .   For  t h i s   p u r p o s e   i t   i s   s u f f i c i e n t   to   f o r e s e e   a  

j a c k e t   13  p r o v i d e d   w i t h   a x i a l   h o l e s   f o r   s u c k i n g   t h e  

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

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

p r e s e n t   in  t h e   m i x t u r e .   T h i s   p a r t i c u l a r   e m b o d i m e n t   a l l o w s  

f o r   e x a m p l e   to   o b t a i n   c r e a m   by  h o m o g e n i z i n g   b u t t e r .  

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

c o m p l e t e l y   and  v e r y  e a s i l y   r e m o v a b l e ,   so  to   f a c i l i t a t e   t h e  

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

The  d e v i c e   of  f i g u r e s  5   to   8  a l w a y s   o p e r a t e s   w i t h i n   a  

c o n t a i n e r   102  of  a  p a s t e u r i z e r ,   h a v i n g   a  r o t a r y   s h a f t   ( n o t  



shown)   p r o t r u d i n g   fo rm  t h e   c o n t a i n e r   b o t t o m   and  h a v i n g   a  

f r e e   end  w i t h   a  v e r t i c a l   g r o o v e .  A   t u b u l a r   l i n e r   1 0 4  

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

wa l l   of  c o n t a i n e r   102  by  means   of  a  p l a t e   120  h a v i n g   a  

p a r t   121  a d a p t e d   to   be  i n s e r t e d   w i t h i n   a  h o l e   in  t h e  

c o n t a i n e r   b o t t o m   w a l l ,   and  a  p a r t   122  l y i n g   a b o v e   s a i d  

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

p o s i t i o n i n g   p r o t r u s i o n s   123,  as  w e l l   as  r a d i a l l y   e x t e n d i n g  

p i n s   1 2 4 .  

C o a x i a l l y   a b o v e   s a i d   p r o t r u d i n g   p a r t   122,  a  c o v e r i n g   r i n g  

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

p r o t r u s i o n s   123  and  r e t a i n e d   a g a i n s t   r o t a t i o n s   b y  

i n s e r t i o n   o f   f o r k - s h a p e d   e l e m e n t s   126  o n t o   s a i d   p i n s   1 2 4 .  

S a i d   p r o t r u d i n g   p a r t   122  and  s a i d   c o v e r i n g   r i n g   1 2 5  

t o g e t h e r   d e f i n e   s u c k i n g   p a r t s   117  h a v i n g   a  p a t h   w h i c h   i s  

f i r s t   r a d i a l l y   o r i e n t e d   and  t h e n   a x i a l l y   o r i e n t e d   w i t h  

r e f e r e n c e   t o   s h a f t   1 0 3 .  

The  i m p e l l e r   b l a d e s   107  a r e   a r r a n g e d   to   r o t a t e   f l u s h   w i t h  

s a i d   r i n g   125  and  a r e   m o u n t e d   on  a  t u b e   106  w h i c h   i s  

c o a x i a l l y   m o u n t e d   on  s a i d   l i n e r   104  and  i s   c o n n e c t e d   w i t h  

t h e   s h a f t   by  means   of  a  h o r i z o n t a l   p in   108  p o s i t i o n e d   i n  

t h e   u p p e r   s e c t i o n   of  t u b e   106  and  s u i t a b l e   to   b e  

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

106  i s   k e p t   c o a x i a l   w i t h   t h e   s h a f t   by  means   of  one  or  m o r e  

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

C o a x i a l l y   to   t h e   t u b e   106,  a  f u r t h e r   t u b u l a r   e l e m e n t   1 1 2  

i s   i n s e r t e d ,   s a i d   e l e m e n t   b e i n g   p r o v i d e d ,   in  i t s   b o t t o m  

s e c t i o n ,   w i t h   a  j a c k e t   113  so  s h a p e d   and  s i z e d   t o   c o v e r  

t h e   b l a d e s   107  and  fo rm  a  pump  or  m i x e r   s c r o l l .   The  t o p  



end  of  s a i d   t u b u l a r   e l e m e n t   112  comes   ou t   f rom  t h e   h i g h e s t  

l e v e l   of  t h e   m i x t u r e   f o r   s u c h   an  e x t e n t   as  s u f f i c i e n t   t o  

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

114.  S a i d   j a c k e t   113  f u r t h e r   c o m p r i s e s   two  m i x t u r e   o u t l e t  

p o r t s   127  and  128,  t h e   s e c o n d   of  wh ich   has   a  

c i r c u m f e r e n t i a l   e x t e n t   w h i c h   i s   a t   l e a s t   t w i c e   t h e   e x t e n t  

of  t h e   o t h e r   p o r t   1 2 7 .  

C o a x i a l l y   a b o v e   s a i d   j a c k e t ,   a  f u r t h e r   c y l i n d r i c a l   j a c k e t  

129  i s   p l a c e d ,   s a i d   j a c k e t   129  c o m p r i s i n g   a  h o l e   130  f o r  

t h e   p a s s a g e   of  s a i d   t u b u l a r   e l e m e n t   112,  a  p a i r   o f  

t a n g e n t i a l l y   e x t e n d i n g   d u c t s   118,  118 '   h a v i n g   o p e n i n g s   i n  

c o r r e s p o n d e n c e   w i t h   s a i d   p o r t s   127  and  128,  r e s p e c t i v e l y  

f o r k - s h a p e d   p r o t r u s i o n s   131  f o r   r o t a t i o n a l l y   f i x i n g   t h e  

j a c k e t   129  to   t h e   pump  b a s e   122  by  means   of  p i n s   124,  a s  

w e l l   as   a  g r o o v e   132  in  i t s   u p p e r   p o r t i o n   w h e r e i n   a  p i n  

133  p r o t r u d i n g   f rom  t h e   j a c k e t   113  i s   i n s e r t e d   in  o r d e r   t o  

l i m i t   t h e   e x t e n t   of  a  r o t a t i o n   of  j a c k e t   113,  as  m a n u a l l y  

c o n t r o l l e d   by  t h e   cap  114.  T h i s   r o t a t i o n   s h i f t s   t h e   p o r t s  

127  and  128  w i t h   r e f e r e n c e   to   o p e n i n g s   c o r r e s p o n d i n g   t o  

d u c t s   118,  1 1 8 ' ,   so  to   g r a d u a l l y   l i m i t   p o r t   127  u n t i l  

c o m p l e t e l y   c l o s i n g   t h e   s ame ,   w h i l e   p o r t   128,  due  to   i t s  

c i r c u m f e r e n t i a l   e x t e n s i o n ,   r e m a i n s   a l w a y s   o p e n .   T h i s  

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

c o n t a i n e r   102  and ,   as  i t   w i l l   be  s e e n   l a t e r   on,  to   u s e   t h e  

i m p e l l e r   107  as  a  pump  to   e v a c u a t e   t h e   m i x t u r e   f rom  s a i d  

c o n t a i n e r   102.  The  o u t e r   j a c k e t   129  i s   f i x e d   to   t h e   b o t t o m  

p l a t e   120  by  s u i t a b l e   means   a l l o w i n g   t h e   w h o l e   d e v i c e   t o  

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

r e s i l i e n t   c l i p s   ( n o t   s h o w n ) .  



F i g u r e   7  s h o w s   a  top   v i ew   of  a  p a s t e u r i z i n g   c o n t a i n e r   1 0 2  

i n s i d e   of  w h i c h   t h e   d e v i c e   101  i s   m o u n t e d   w i t h   i t s   d u c t  

118,  o p e n i n g   t o w a r d   t h e   c o n t a i n e r   and  d u c t   118 '   c o n n e c t e d ,  

by  means   of  a  r e m o v a b l e   t u b e   134,  to   a  s p e c i a l   c o c k   1 3 5  a s  

shown  in  f i g u r e   8.  T h i s   cock   has   a  c o n t r o l   h a n d l e   1 3 6  

a d a p t e d   to   be  a x i a l l y   s h i f t e d   in  o r d e r   to   c o n v e n t i o n a l l y  

c o n t r o l   by  a  rod  137  t h e   p o s i t i o n   of  a  v a l v e   138  w h i c h  

a l l o w s   t h e   m i x t u r e   to   be  e v a c u a t e d   f rom  a  d u c t   1 3 9  

p r o t r u d i n g   i n t o   t h e   c o n t a i n e r   102  and  c o n n e c t e d   w i t h   t u b e  

134,   to   a  d i s c h a r g e   d u c t   1 4 0 .  

U p s t r e a m   t h e   v a l v e   138,  a  bar   141  c a r r i e s   a  d o u b l e   T -  

s h a p e d   e l e m e n t   142  ( s e e   t h e   s e c t i o n   a t   t h e   l e f t )   h a v i n g  

a r c - s h a p e d   wing  p o r t i o n s   s l i d i n g l y   a d a p t e d   to   t h e   i n n e r  

w a l l   of  d u c t   139,  in  o r d e r   to   c o n t r o l   t h e   o p e n i n g   a n d  

c l o s u r e   of  p o r t s   143  p r o v i d e d   f o r   in  t h e   d u c t   w a l l .   T h e  

a x i a l   l e n g t h   of  e l e m e n t   142  and  t h e   p o s i t i o n   t h e r e o f   w i t h  

r e f e r e n c e   to   p o r t s   143  a r e   so  d e s i g n e d   t h a t   when  t h e   c o c k  

i s   c l o s e d   (as   shown  in  t h e   d r a w i n g )   s a i d   p o r t s   143  can  b e  

p a r t i a l l y   l i m i t e d   by  e l e m e n t   142,  or  c o m p l e t e l y   o p e n e d ,   i n  

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

t u b e   134  b u t   t o   h a v e   a  p o s s i b i l i t y   of  c o n t r o l   t h e   m i x t u r e  

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

f l o w   r a t e   t h r o u g h   p o r t   127  and  d u c t   118.  When  t h e   cock   i s  

o p e n e d   (and  e l e m e n t   142  i s   r e t r a c t e d   f rom  t h e   s h o w n  

p o s i t i o n )   t h e n   s a i d   p o r t s   143  can  be  w h o l l y   o p e n e d   o r  

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

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

w i t h   a  m i x t u r e   c i r c u l a t i o n   w i t h i n   t h e   c o n t a i n e r   102,  or  a  

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



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

t h e   p r e v i o u s   one ,   and  m o r e o v e r   a l l o w s   s u c k i n g   of  m i x t u r e  

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

m i x t u r e   no t   o n l y   w i t h i n   t h e   same  c o n t a i n e r   bu t   a l s o  

o u t w a r d l y .  



1)  A  s t i r r i n g   and  h o m o g e n i z i n g   d e v i c e   f o r   a l i m e n t a r y  

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

pump  (7,  13;  107,  113)  c a p a b l e   of  s u c k i n g   t h e   m i x t u r e   f r o m  

a  c o n t a i n e r   (2;  102)  of  t h e   m i x t u r e   and  p u m p i n g   i t  

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

r o t a t i n g   i m p e l l e r   (6,  7;  106,  107)  p l a c e d   a b o v e   t h e  

c o n t a i n e r   b o t t o m   w a l l   and  an  a t   l e a s t   p a r t i a l l y  

r e m o v a b l e   j a c k e t   (13;   1 1 3 ) .  

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

s a i d   i m p e l l e r   (6,  7;  106,  107)  i s   i n s e r t e d   on  a  r o t a r y  

s h a f t   (3 )   v e r t i c a l l y   p r o t r u d i n g   f rom  s a i d   c o n t a i n e r  

b o t t o m   w a l l ,   and  in  t h a t   s a i d   j a c k e t   (13;   113)  has   a x i a l  

or  r a d i a l - a x i a l   p a s s a g e s   (17;  117)  f o r   s u c k i n g   t h e  

m i x t u r e   and  r a d i a l   p a s s a g e s   (18;   127,  128)  f o r  

d e l i v e r i n g   t h e   same  m i x t u r e .  

3)  A  d e v i c e   a c c o r d i n g   to   c l a i m   2,  c h a r a c t e r i z e d   in  t h a t  

s a i d   s h a f t   (3)  u p w a r d l y   e x t e n d s   b e y o n d   t h e   h i g h e s t   l e v e l  

of  t h e   m i x t u r e   in  t h e   c o n t a i n e r   and  i s   h o u s e d   in  a  t u b u l a r  

l i n e r   (4;  104)  s e a l i n g l y   f i x e d   to   s a i d   c o n t a i n e r   b o t t o m  

w a l l ,   c o a x i a l l y   and  o v e r   s a i d   l i n e r   (4;  104)  b e i n g  

i n s e r t e d   a  t u b e   (6;  106)  m e c h a n i c a l l y   c o n n e c t e d   to   t h e  

top   end  of  s a i d   s h a f t   (3)  and  h a v i n g   in  i t s   b o t t o m   p a r t  

a  s e r i e s   of  r a d i a l   b l a d e s   (7;  107)  c o n s t i t u t i n g   s a i d  

i m p e l l e r .  

4)  A  d e v i c e   a c c o r d i n g   to   c l a i m   3,  c h a r a c t e r i z e d   in  t h a t  

s a i d   t u b e   (6;  106)  and  s a i d   r a d i a l   b l a d e s   (7;  107)  a r e  

c o m p l e t e l y   s u r r o u n d e d   by  a  t u b u l a r   e l e m e n t   (12,  13;  1 1 2 ,  

113)  f i x e d   in  a  r e m o v a b l e   way  to   s a i d   c o n t a i n e r ,   s a i d  



t u b u l a r   e l e m e n t   c o m p r i s i n g   a  top   s e c t i o n   (12;  112)  of  a  

s m a l l e r   d i a m e t e r   a d j a c e n t   to   s a i d   t u b e   (6;  106)  and  a  

b o t t o m   s e c t i o n   (13;  113)  of  a  l a r g e r   d i a m e t e r ,   f o r m i n g  

s a i d   j a c k e t .  

5)  A  d e v i c e   a c c o r d i n g   to   c l a i m   2,  c h a r a c t e r i z e d   in  t h a t  

s a i d   r a d i a l   p a s s a g e s   (18;  127,  128)  in  s a i d   j a c k e t   ( 1 3 ,  

113)  a r e   in  t h e   fo rm  of  a  c o u p l e   of  d i a m e t r a l l y  

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

c o r r e s p o n d i n g   d u c t s   (18;  118,  1 1 8 ' )   t a n g e n t l y   p r o t r u d i n g  

form  s a i d   j a c k e t   (13;  113)  and  o r i e n t e d   a c c o r d i n g   t o  

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

6 )  A   d e v i c e   a c c o r d i n g   to   c l a i m  4   and  5,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   t u b u l a r   e l e m e n t   (12,  13)  can  be  f i x e d   to   t h e  

c o n t a i n e r   a c c o r d i n g   to   d i f f e r e n t   o r i e n t a t i o n s .  

7)  A  d e v i c e   a c c o r d i n g   to  c l a i m   2,  c h a r a c t e r i z e d   in  t h a t  

s a i d   r a d i a l   p a s s a g e s   p r o v i d e d   in  s a i d  j a c k e t   (13;  113)  a r e  

a  s e r i e s   of  r a d i a l   h o l e s   h a v i n g   a  so  s m a l l   d i a m e t e r   a s  

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

8)  A  d e v i c e   a c c o r d i n g   to   c l a i m   2,  c h a r a c t e r i z e d   in  t h a t  

s a i d   j a c k e t   c o m p r i s e s   means   a d a p t e d   to   be  c o n t r o l l e d   f r o m  

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

p a r t i a l i z i n g   s a i d   a x i a l   p a s s a g e s   (17)  f o r   m i x t u r e   s u c k i n g .  

9)  A  d e v i c e   a c c o r d i n g   to  c l a i m   5,  c h a r a c t e r i z e d   in  t h a t  

s a i d   d u c t s   (118 ,   1 1 8 ' )   a r e   f o r m e d   on  a  s e c o n d   j a c k e t   ( 1 2 9 )  

s u r r o u n d i n g   s a i d   f i r s t   j a c k e t   ( 1 1 3 ) ,   i n t o   a l i g n m e n t   w i t h  

s a i d   r a d i a l   p a s s a g e s   (127 ,   128)  t h e r e i n ,   s a i d   f i r s t   j a c k e t  

(113)  and  s a i d   s e c o n d   j a c k e t   (129)   b e i n g   r e l a t i v e l y  

r o t a t a b l e   in  o r d e r   to   l i m i t   or  to   c l o s e   a t   l e a s t   one  o f  

t h e   m i x t u r e   o u t l e t   p o r t s   as  d e f i n e d   by  s a i d   p a s s a g e s   ( 1 2 7 ,  



128)  and  t h e   h o l e s   of  s a i d   d u c t s   (118 ,   1 1 9 ) .  

10)  A  d e v i c e   a c c o r d i n g   to   c l a i m   9,  c h a r a c t e r i z e d   in  t h a t  

s a i d   s e c o n d   j a c k e t   (129)   i s   r e m o v a b l y   f i x e d   (a t   124,  1 3 1 )  

to  t h e   c o n t a i n e r   (102)   and  s a i d   f i r s t   j a c k e t   i s   r o t a t a b l e  

w i t h i n   t h e   f i r s t   j a c k e t   f o r   a  g i v e n   a n g l e   as  d e f i n e d   b y  

r o t a t i o n   l i m i t i n g   means   ( 132 ,   1 3 3 ) .  

11)  A  d e v i c e   a c c o r d i n g   to   c l a i m   9  or  10,  c h a r a c t e r i z e d   i n  

t h a t   one  (128)   of  s a i d   r a d i a l   p a s s a g e s   has   s u c h   a  

c i r c u m f e r e n t i a l   l e n g t h   to   keep  open  t h e   r e l a t e d   p o r t   o f  

d u c t   ( 1 1 8 ' )   in  a l l   r e l a t i v e   p o s i t i o n s   of  s a i d   j a c k e t s  

(113 ,   1 2 9 ) .  

1 2 )  A   d e v i c e   a c c o r d i n g   to   c l a i m   11,  c h a r a c t e r i z e d   in  t h a t  

s a i d   c o n s t a n t l y   o p e n e d   d u c t   ( 1 1 8 ' )   i s   c o n n e c t e d   to  a  t u b e  

(134)   and  a  cock   (135)   f o r   c o n t r o l l i n g   t h e   d i s c h a r g e   o f  

m i x t u r e   o u t s i d e   t h e   c o n t a i n e r   ( 1 0 2 ) .  

13)  A  d e v i c e   a c c o r d i n g   to   c l a i m   12,  c h a r a c t e r i z e d   in  t h a t  

s a i d   t u b e   (134)   or  cock   (135)   c o m p r i s e s   p o r t s   ( 1 4 3 )  

o p e n i n g   i n t o   s a i d   c o n t a i n e r   (102)   and  a d a p t e d   to   be  c l o s e d  

when  s a i d   cock   i s   in  i t s   m i x t u r e   d i s c h a r g i n g   p o s i t i o n .  
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