
Europaisches  Pa tentamt  

European  Patent  Office 

Office  europeen  des  brevets 
©  Publication  number: 0  1 0 1   2 5 5  

A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  83304499.3 

©  Date  of  filing:  04.08.83 

©  IntCl":  8  01  F  9 /10  
B  01  F  7/16,  B  01  F  13 /02  
B  01  F  5/10,  B  28  C  5 /28  

©  Priority:  05.08.82  GB  8222636  ©  Applicant:  CROKER  LIMITED 
Runnings  Road 

_  Cheltenham  Gloucestershire  GLS1  9NR(GB) 
(43)  Date  of  publication  of  application: 

22.02.84  Bulletin  84/8  @  Inventor:  Pugh,  Stuart 
5  Hill  Top  Road 

(84)  Designated  Contracting  States:  Loughborough  Leicestershire(GB) 
DE  FR  IT 

©  Inventor:  Preston,  Michael  Edward 
28  Broome  Lane 
Ratcliffe-on-the-WreakeLeicestershire(GB) 

©  Representative:  Cole,  Paul  Gilbert  et  al, 
Hughes  Clark  Andrews  &  Byme  63  Lincoln's  Inn  Fields 
London  WC2A  3JU(GB) 

CM 
<  

in  
IS) 
CM 

©  Improvements  in  mixing  machines. 

©  A  mixing  machine  comprises  a  dished  circular  rotary 
platform  (a)  that  is  smoothly  curved  towards  an  upwardly 
and  outwardly  inclined  rim,  and  a  stationary  wall  (c)  that 
closely  surrounds  and  extends  upwardly  from  the  rim  of  the 
rotary  platform  and  defines  on  its  inner  face  a  concave  part 
toroidal  surface.  The  rim  of  the  rotary  platform  (a)  is 
tangential  to  the  part  toroidal  surface  so  that  as  the  platform 
(a)  rotates  materials  to  be  mixed  are  flung  outwards  and 
upwards  by  the  platform  against  the  part-toroidal  surface 
which  guides  the  materials  along  and  confines  them  in  a 
toroidal  circulation  path.  Thereby  the  materials  are  formed 
into  and  mixed  together  in  a  moving  toroidal  mass  extending 
around  the  platform  without  build-up  of  an  unacceptable 
layer  of  incompletely  mixed  material  at  the  stator  wall,  with  a 
minimum  of  particle  damage  and  with  minimum  energy 
consumption. 
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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   a  m i x i n g   m a c h i n e   i n  

w h i c h   a  r o t o r   in  t h e   f o r m   o f   a  c i r c u l a r   r o t a r y   p l a t f o r m  

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

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

a b o v e   i t s   r i m .   As  t h e   r o t o r   r o t a t e s ,   m a t e r i a l s   to   b e  

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

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

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

be  m i x e d   a r e   f o r m e d   i n t o   a  m o v i n g   t o r o i d a l   mass   e x t e n d i n g  

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

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

A  m i x i n g   m a c h i n e   t h a t   o p e r a t e s   on  t h e   a b o v e  

m e n t i o n e d   p r i n c i p l e   has   b e e n   d e s c r i b e d   by  M i l i k  -   s ee   UK 

P a t e n t   S p e c i f i c a t i o n   N o . 1 3 6 5 6 8 5   ( a s s i g n e d   t o   E v a n s   a n d  

R y d e r ) .   The  use   of  t h a t   m a c h i n e   has   b e e n   d e s c r i b e d   by  t h e  

s a m e   i n v e n t o r   in  r e l a t i o n   to   f i b r o u s   m a t e r i a l s   ( P a t e n t  

S p e c i f i c a t i o n   N o . 1 3 6 5 6 8 6 ) ,   g r a n u l a r   m a t e r i a l s   h a v i n g   a  



d e n s i t y   b e l o w   70  lb   p e r   c u b i c   f o o t   w h i c h   i s   l e s s   t h a n   t h e  

n o r m a l   d e n s i t y   o f   c o n c r e t e   ( P a t e n t   S p e c i f i c a t i o n  

N o . 1 3 7 5 9 4 3 )   a n d   f o r   t h e   t r e a t m e n t   o f   s e e d   ( P a t e n t  

S p e c i f i c a t i o n   N o . 1 4 1 7 6 9 4 ) .   The  s t a t o r   p a r t   of  t h e   m a c h i n e  

i s   a  s u b s t a n t i a l l y   v e r t i c a l l y   d i r e c t e d   s t a t i o n a r y   w a l l  

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

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

t h e   w a l l   and   t h e   r i m   of   t h e   p l a t f o r m .   B u t   t h e   m i x e r  

d e s c r i b e d   by  M i l i k   i s   d i f f i c u l t   to   u s e   f o r   t h e   m i x i n g   o f  

c o n c r e t e   i n   w h i c h   w a t e r   h a s   to   be  m i x e d   w i t h   a  n o n -  

h o m o g e n e o u s   m i x t u r e   of   p a r t i c l e s   r a n g i n g   in  s i z e   f rom  v e r y  
f i n e   p a r t i c l e s   of  c e m e n t   to  p a r t i c l e s   of   g r a v e l   and  c o a r s e  

a g g r e g a t e s   t h a t   a r e   r e t a i n e d   by  a  5  mm  m e s h   BS  s i e v e .   T h e  

b l e n d   of   w a t e r   or  o t h e r   l i q u i d   w i t h   s u c h   a  c o m p l e x   m i x t u r e  

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

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

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

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

may   h a v e   t o   be  p r e m a t u r e l y   d i s c o n t i n u e d .   F u r t h e r m o r e ,  

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

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

and  d a m a g e   to  t he   p a r t i c l e s   b e i n g   m i x e d .   In  c o n c r e t e ,   t h e  

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

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

s t r e n g t h   d e v e l o p e d   by  t h e   r e s u l t i n g   c u r e d   c o n c r e t e   is  l e s s  

t h a n   w o u l d   o t h e r w i s e   be  o b t a i n e d .   A  s i m i l a r   s i t u a t i o n  

p r e v a i l s   f o r   o t h e r   t y p e s   o f   m a t e r i a l   t o   be  m i x e d   o r  

b l e n d e d .   In  t h e   m i x i n g   of  wood  p u l p s   d u r i n g   p r o c e s s i n g   t o  

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

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

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

and  b l e n d i n g   of   p i g m e n t s .  

The   p r e s e n t   i n v e n t i o n   i s   b a s e d   on  t h e   r e a l i s a t i o n  

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

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

of  t h e   r o t o r   is  t a n g e n t i a l .   W i t h   such   an  a r r a n g e m e n t   t h e  

p a r t i c l e s   t o   be  m i x e d   a r e   p o s i t i v e l y   g u i d e d   a l o n g   a n  



a p p r o p r i a t e   t o r o i d a l   p a t h   and  t h e r e   is   no  s h a r p   a n g u l a t i o n  

g i v i n g   r i s e   to   a  dead   s p a c e   f o r   s l o w   m o v i n g   p a r t i c l e s   t h a t  

c o u l d   p r o m o t e   s t a t i c   b o u n d a r y   l a y e r   f o r m a t i o n .   U n i f o r m  

m i x i n g   can  be  a c h i e v e d   v e r y   r a p i d l y   w i t h o u t   b u i l d   up  of  a n  

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

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

m i n i m u m   e n e r g y   c o n s u m p t i o n .  

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

m a c h i n e   c o m p r i s i n g :  

a  d i s h e d   c i r c u l a r   r o t a r y   p l a t f o r m   t h a t   is  s m o o t h l y  

c u r v e d   t o w a r d s   an  u p w a r d l y   and  o u t w a r d l y   i n c l i n e d   r im ,   a n d  

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

e x t e n d s   u p w a r d l y   f rom  t h e   r i m   of  t he   r o t a r y   p l a t f o r m   a n d  

d e f i n e s   on  i t s   i n n e r   f a c e   a  c o n c a v e   p a r t   t o r o i d a l   s u r f a c e  

w i t h   t h e   r im   of  t he   r o t a r y   p l a t f o r m   t a n g e n t i a l   to  t he   s a i d  

s u r f a c e   so  t h a t   as  t h e   p l a t f o r m   r o t a t e s   m a t e r i a l s   to   b e  

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

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

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

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

m i x e d   t o g e t h e r   in  a  m o v i n g   t o r o i d a l   mass   e x t e n d i n g   a r o u n d  

t h e   p l a t f o r m .  

An  e m b o d i m e n t   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  

by  way  of  e x a m p l e   o n l y   w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g  

d r a w i n g s   in  w h i c h :  

F i g u r e   1  i s   a  d i a g r a m   i l l u s t r a t i n g   t he   p r i n c i p l e s   o f  

o p e r a t i o n   of  t he   r o t a r y   m i x e r ;  

F i g u r e   2  i s   a  f r a g m e n t a r y   v i e w   of   t h e   r o t o r   and  p a r t  

o f   t h e   s t a t o r   s h o w i n g   a  " b r e a k e r   b a r "   and  a  " d r i v e - o f f "  

b a r ;  

F i g u r e   3  i s   a  f r a g m e n t a r y   v i e w   i l l u s t r a t i n g   t h e  

v a r i a t i o n   of  s t a t o r   r a d i u s   a t   s u b s t a n t i a l l y   c o n s t a n t   r o t o r  

r a d i u s ;  

F i g u r e s   4  to   6  a r e   r e s p e c t i v e l y   v e r t i c a l   s e c t i o n a l ,  

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

e m b o d i m e n t   of  the   r o t a r y   m i x e r ;  

F i g u r e   7  i s   a  v i e w   in  h o r i z o n t a l   s e c t i o n   on  t h e   l i n e  



A-A  of   F i g u r e   4 ;  

F i g u r e   8  i s   a  h o r i z o n t a l   s e c t i o n   o f   t h e   r i g h t - h a n d  

h a l f   o f   t h e   m a c h i n e   on  t h e   l i n e   B-B  of   F i g u r e   5;  a n d  

F i g u r e   9  i s   a  p l a n   o f   t h e   r i g h t - h a n d   h a l f   o f   t h e  

m a c h i n e .  

In   F i g u r e   1  a  m i x i n g   m a c h i n e   c o m p r i s e s   a  d i s h e d  

r o t o r  a   t h a t   i s   r o t a t e d   by  s u i t a b l e   d r i v e   m e a n s   in  t h e  

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

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

e s s e n t i a l   a n d   may  be  u n d e s i r a b l e   a t   i t s   c e n t r e ,   t h e  

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

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

b e i n g   m i x e d   i s   to   be  a v o i d e d .   I t   i s   i m p o r t a n t   t h a t   t h e r e  

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

m a t e r i a l   b e i n g   m i x e d   t o   d r i v e   t h e   mix   a c r o s s   t h e   g a p  

b e t w e e n   t h e   r o t o r   a  and   t h e   s t a t o r   c.  The  t r a n s f e r   o f  

m o m e n t u m   may  be  i m p r o v e d   by  p r o v i d i n g   r a d i a l l y   d i r e c t e d  

d r i v e   b a r s   d  ( f i g u r e   2)  a t   e q u a l   a n g u l a r   i n t e r v a l s   a r o u n d  

t h e   r i m   o f   t h e   r o t o r   and  f o r   e x a m p l e   t h e r e   may  be  s i x   s u c h  

d r i v e   b a r s   d i s p o s e d   a t   60°   i n t e r v a l s .   The  t o p   f a c e   of   t h e  

r o t o r   may  a l s o   be  c o a t e d   w i t h   a  p l a s t i c s   m a t e r i a l   such   a s  

a  p o l y u r e t h a n e .   I f   t h e   r o t o r   i s   c o v e r e d   w i t h   L i n a t e x ,  

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

good   w e t   f r i c t i o n   p r o p e r t i e s ,   t h e r e   may  be  no  need   to  u s e  

d r i v e - o f f   b a r s .  

The  s t a t o r   c  i s   f o r m e d   w i t h   a  c o n c a v e   i n n e r   f a c e   a s  

s h o w n   t h a t   may  be  p r o v i d e d   w i t h   a  p l u r a l i t y   o f   " b r e a k e r  

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

a x i s   o f   r o t a t i o n   of   t h e   r o t o r   a.  In  t h e   a b s e n c e   o f  

b r e a k e r   b a r s   t h e   p a r t i c l e s   in   t h e   m a t e r i a l   b e i n g   m i x e d  

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

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

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

t h e   b r e a k e r   b a r s   w h i c h   a r e   v e r t i c a l l y   d i r e c t e d   and  made  o f  

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

d e v e l o p m e n t   of   a  t o r o i d a l   c i r c u l a t i o n   p a t t e r n .   I t   w i l l   b e  



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

o f   f i n e   m a t e r i a l   c a n   be  p r e v e n t e d   by  d i r e c t i n g   an  u p w a r d  

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

t y p i c a l l y   l e s s   t h a n   172  k N / m 2   a t   a  f l o w   r a t e   o f   1 . 5  

m 3 * / M i n .   T h i s   i s   in   r e l a t i o n   t o   a  p r o d u c t i o n   s i z e   m i x e r   o f  

o v e r a l l   d i a m e t e r   1 .0   m e t r e .   In  s u c h   a  m i x e r ,   as  i s  

a p p a r e n t   f r o m   F i g u r e   3  t h e   r a d i u s   of   c u r v a t u r e   of  t h e  

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

in   p r o f i l e   r a n g e s   t y p i c a l l y   f r o m   0 . 1 2 7   m e t r e   t o   0 . 2 0 3  

m e t r e ,   t h e   s i z e   b e i n g   s e l e c t e d   to  g i v e   t h e   d e s i r e d   m i x i n g  

c a p a c i t y .  

In   F i g u r e s   4  t o   7  a  m o t o r   1  d r i v e s   r o t o r   13  t h r o u g h  

g e a r b o x   2  v i a   a  s h a f t   9  t h a t   i s   c o v e r e d   by  a  d o m e d   c o v e r  

27.  The  r o t o r   13  c o o p e r a t e s   w i t h   a  d i s h e d   s t a t o r   21  a s  

p r e v i o u s l y   d e s c r i b e d .   A l s o   m o u n t e d   b e n e a t h   t h e   r o t o r   1 3  

i s   a  c o m p r e s s o r   3  t h a t   d i s c h a r g e s   a i r   t h r o u g h   p i p e   20  t o  

t h e   s p a c e   b e n e a t h   r o t o r   13.   A i r   f l o w s   u p w a r d s   i n t o   a  

c h a m b e r   30  d e f i n e d   b e t w e e n   a  f a l s e   f l o o r   t he   r o t o r   13  a n d  

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

u n d e r   a p p r o p r i a t e   p r e s s u r e   b e t w e e n   t h e   r o t o r   13  a n d   t h e  

s t a t o r   21.  P o r t i o n s   of   t h e   u p p e r   p a r t   o f   t h e   h o u s i n g  

d e f i n e   a  h i n g e d   d i s c h a r g e   d o o r   12  f o r   m i x e d   c e m e n t   t h a t  

may  be  o p e n e d   and  c l o s e d   by  m e a n s   of   a  p i s t o n   and  c y l i n d e r  

d e v i c e   4,  6  t o   p e r m i t   t h e   c o n t e n t s   o f   t h e   m i x e r   to   b e  

d i s c h a r g e d   when  r e q u i r e d .  

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

made  to   t h e   e m b o d i m e n t   d e s c r i b e d   above   w i t h o u t   d e p a r t i n g -  

f r o m   t h e   i n v e n t i o n ,   t h e   s c o p e   o f   w h i c h   i s   d e f i n e d   in  t h e  

a p p e n d e d   c l a i m s .   F o r   e x a m p l e ,   i n s t e a d   of   u s i n g   b r e a k e r  

b a r s   on  t h e   i n n e r   f a c e   o f   t h e   s t a t o r ,   i t   i s   p o s s i b l e   t h a t  

an  e q u i v a l e n t   e f f e c t   m i g h t   be  a c h i e v e d   by  a p p r o p r i a t e l y  

a r r a n g i n g   t he   a i r   f l o w .  



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

p l a t f o r m   (a)  t h a t   i s   s m o o t h l y   c u r v e d   t o w a r d s   an  u p w a r d l y  

a n d   o u t w a r d l y   i n c l i n e d   r i m ,   and   a  s t a t i o n a r y   w a l l   ( c )  

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

o f   t h e   r o t a r y   p l a t f o r m   c h a r a c t e r i s e d   in   t h a t   t h e r e   i s  

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

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

(a)  t a n g e n t i a l   to   t h e   s a i d   s u r f a c e   so  t h a t   as  t h e   p l a t f o r m  

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

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

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

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

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

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

2.  A  m a c h i n 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 s e d   in  t h a t  

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

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

3.  A  m a c h i n e   a c c o r d i n g   t o   c l a i m   1  o r   2,  w h e r e i n  

v e r t i c a l l y   d i r e c t e d   b a r s   (e)   a r e   p r o v i d e d   on  t h e   i n n e r  

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

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

l a y e r .  

4.  A  m a c h i n e   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,   w h e r e i n   a  

c o m p r e s s o r   i s   a r r a n g e d   to   d i s c h a r g e   gas   (f)  u n d e r   p r e s s u r e  
i n t o   a  c l o s e d   c h a m b e r   d e f i n e d   by  p o r t i o n s   o f   a  m a c h i n e  

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

g a s   u p w a r d s   t h r o u g h   t h e   a n n u l a r   g a p   b e t w e e n   t h e   r o t a r y  

p l a t f o r m   (a )   a n d   t h e   w a l l   (c)   o p p o s e s   t h e   e s c a p e   o f  

m a t e r i a l   b e i n g   m i x e d   t h e r e t h r o u g h .  

5.  A  m i x i n g   m a c h i n e   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

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

w i t h   i t s   a x i s   o f   r o t a t i o n   to   i n h i b i t   l o c a l   b u i l d - u p   o f  

m a t e r i a l .  
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