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@  Continuously  working  centrifuge. 

Continuously  working  centrifuge  for  separating  a  mix- 
ture  of  solids  and  of  a  liquid,  with  a  centrifugal  drum  (2), 
with  supply  means  for  the  mixture  to  be  separated  and 
with  discharge  means  for  conveying  the  solids  along  the 
wall  (8)  of  the  drum  to  a  discharge  rim  (24)  of  the  drum 
the  solids  also  under  influence  of  the  centrifugal  force 
passing  the  rim  (24)  of  the  drum  (2)  and  leaving  the  drum 
(2),  wherein  at  least  around  the  discharge  region  of  the 
drum  (2)  a  collecting  wall  (25)  for  the  solids  is  arranged, 
the  portion  of  said  collecting  wall  (25)  lying  in  the  region 
of  the  plane  through  the  discharge  rim  (24)  of  the  drum  (2) 
making  in  the  points  of  intersection  of  the  tangents  to  the 
discharge  rim  (24)  and  the  wall  (25),  a  small  angle  with  the 
relevant  tangents. 



The  i n v e n t i o n   r e l a t e s   to   a  c o n t i n u o u s l y   w o r k i n g   c e n t r i -  

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

a  c e n t r i f u g a l   d rum,   w i t h   s u p p l y   means   f o r   t h e   m i x t u r e   to   b e  

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

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

p a s s i n g   t h e   r im  of  t h e   drum  and  l e a v i n g   t h e   d r u m .  

In  s u c h   a  C e n t r i f u g e   t h e   s o l i d s   l e a v i n g   t h e   drum  h a v e   a t  

t h e   moment   of  p a s s i n g   t h e   d i s c h a r g e   r im  of  t h e   drum  a n  

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

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

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

d i s c h a r g e   r im  in  t h e   p o i n t   of  d i s c h a r g e .   In  t h e   c a s e  t h a t   t h e  

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

i s   t h e   p r o b l e m   t h a t   t h e   c r y s t a l s   can  e a s i l y   be  d a m a g e d   as  r e -  
s u l t   of  c o l l i s i o n s   w i t h   t he   w a l l   of  t h e   c a s i n g   of  t h e   c e n -  

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

e a c h   o t h e r .   T h e s e   d a m a g e s   c a u s e   a  d e c r e a s e   in  q u a l i t y ,  



w h e r e a s   m o r e o v e r   as  a  r e s u l t   of   t h e   f r a c t u r e   of  t h e   c r y s t a l s  

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

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

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

w a l l   t h e   r i s k   of   c r y s t a l   f r a c t u r e   w i l l   i n c r e a s e .  

I t   i s   an  aim  of  t h e   i n v e n t i o n   to   p r o v i d e   a  c e n t r i f u g e  

in  w h i c h   t h e   r i s k   of  c r y s t a l   f r a c t u r e   i s   c o n s i d e r a b l y   d e -  

c r e a s e d .  

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

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

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

t h e   p o i n t s   of   i n t e r s e c t i o n   of  t h e   t a n g e n t s   to   t h e   d i s c h a r g e  

r im   and  t h e   w a l l ,   a  s m a l l   a n g l e   w i t h   t h e   r e l e v a n t   t a n g e n t s .  

Owing  to   t h i s   m e a s u r e   t h e   e f f e c t   of   c o l l i s i o n   of   t h e   s o l i d s   a -  

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

t h e   w a l l ,   so  t h a t   t h e y  l o o s e   t h e r e   v e l o c i t y   by  f r i c t i o n   a n d  

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

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   c o l l e c t i n g   w a l l   in  t h e  

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

i s   l y i n g   in   t h e   i m m e d i a t e   v i c i n i t y   of  t h e   d i s c h a r g e   r i m .  

When  t h e   w a l l   i s   a r r a n g e d   as  n e a r   to   t h e   d i s c h a r g e   r im   of  t h e  

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

to  t h e   d i s c h a r g e   r im   w i l l   d e v i a t e   o n l y   a  l i t t l e   f rom  t h e   t a n -  

g e n t   in   t h e   p o i n t   of  c o n t a c t   of   t h a t   s o l i d   and  t h e   w a l l .  

I n  a   p r e f e r e d   e m b o d i m e n t   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  

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

a x i a l l y   w i t h   t h e   d r u m ,  

The  e f f e c t   a i m e d   a t   a c c o r d i n g   to   t h e   i n v e n t i o n   can  a l s o  

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

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

t o   t h e   a x i s   of  t h e   d r u m .  

Owing  to   t h i s   m e a s u r e   a l s o   in   t h e   d i r e c t i o n ! a c c o r d i n g  

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

t h e   w a l l ,   so  t h a t   a l s o   in   t h i s   d i r e c t i o n   o n l y   a  s m a l l   c o l l i s i o n  

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

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

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

t h r o u g h   t h e   a x i s   has   a  c u r v e d   s h a p e .  



F u r t h e r   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   o u t e r   e d g e   p o r t i o n  

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

p o r t i o n   to  a  w a l l   l y i n g   c o - a x i a l l y   w i t h   t h e   d rum.   T h e  

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

r e a c h   t h e   p o r t i o n   l y i n g   c o - a x i a l l y   w i t h   t h e   d rum,   f rom  w h i c h  

p o r t i o n   t h e   s o l i d s   can  be  e a s i l y   r e m o v e d   in  a  d i r e c t i o n  

p a r a l l e l   to   t h e   a x i s   of  t h e   d r u m .  

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

i s   l y i n g   n e a r   t h e   d i s c h a r g e   r im   of  t h e   d rum,   m o r e o v e r   o n e  

has   t h e   a d v a n t a g e   t h a t   t h e   s o l i d s   w h i c h   a r e   r e f l e c t e d   by  t h e  

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

o n l y   v e r y   l i t t l e   f rom  t h e   d i r e c t i o n   of  m o v e m e n t   of  t h e   s o l i d s  

j u s t   l e a v i n g   t h e   d i s c h a r g e   r im   and  n o t   b e i n g   c o l l e c t e d   by  t h e  

c o l l e c t i n g   w a l l .  

In  t h e   c a s e   of  i n t e r s e c t i n g   p a t h s   of  t h e   s o l i d s   t h e   r i s k  

of  c o l l i s i o n   and  t h e   e f f e c t   of  c o l l i s i o n   of  t h e   s o l i d s  

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

w a l l   i s   l y i n g   in  a  g r e a t e r   d i s t a n c e   of  t h e   d i s c h a r g e   r i m .  

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

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

a x i a l l y   w i t h   t h e   d rum,   one  has   t h e   a d v a n t a g e   t h a t   t h e  

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

t h a t   t h e   p a t h   of  t h e   s o l i d s   a l o n g   t h e   w a l l   has   in   two  d i r e c t i o n s  

a  s c r e w   l i k e   s h a p e .   So,  t h e   l e n g t h   of  t h e   p a t h   of  t h e   s o l i d s  

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

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

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

A c c o r d i n g   to  t h e   i n v e n t i o n   in  a n o t h e r   e m b o d i m e n t   t h e  

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

F u r t h e r   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   c o l l e c t i n g   w a l l  

i s   m o u n t e d   by  means   of  a d j u s t a b l e   s u p p o r t s ,   s u c h   t h a t   t h e  
col lec t ing  wal l  can   be  a d j u s t e d   in  a x i a l   d i r e c t i o n   in  r e l a t i o n   t o  

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

In  t h e   c a s e   t h a t   t h e   c o l l e c t i n g   w a l l   i s   a t t a c h e d   b y  

means   of  t h e s e   s u p p o r t s   f o r   e x a m p l e   to  t h e   f r a m e   of  t h e  

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

a x i a l   d i r e c t i o n   and  so  t h e   p l a c e   can  be  d e t e r m i n e d   w h e r e   t h e  

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



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   c o l l e c t i n g   w a l l   a t   i t s  

i n n e r   s i d e   i s   c o v e r e d   w i t h   a  r e s i l i e n t   l a y e r .   T h i s   w i l l   f u r t h e r  

d i m i n i s h   t h e   r i s k   of   c r y s t a l   f r a c t u r e   in   t h e   c a s e   of  c o l l i -  

s i o n s .   The  r e s i l i e n t   l a y e r   can  form  a  w h o l e   or   c a n  
be  c o m p o s e d   of   s e p a r a t e   e l e m e n t s .  

A c c o r d i n g   to   t h e   i n v e n t i o n   in   a n o t h e r   e m b o d i m e n t   t h e  

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

a  l a y e r   r e p e l l i n g   i n c r u s t a t i o n .   Then  t h e   r i s k   of  i n c r u s t a t i o n  

i s   m i n i m a l .  

A c c o r d i n g   to   t h e   i n v e n t i o n   m e a n s   can  be  p r o v i d e d   f o r  

h e a t i n g   t h e   c o l l e c t i n g   w a l l .   By  t h i s   m e a s u r e   can  be  p r e v e n t e d  

t h a t   c o n d e n s a t i o n   of  m o i s t u r e   o c c u r s ,   In  t h e   c a s e   of  c o n d e n -  

s a t i o n   of   m o i s t u r e   one  has   t h e   r i s k   t h a t   an  i n c r u s t a t i o n   i s  

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

A c c o r d i n g   to   t h e   i n v e n t i o n   a t   t h e   l o w e r   end  of  t h e  

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

s o l i d s   i s   p r o v i d e d .   So,  t h e   c o l l e c t i n g   s o l i d s   can   b e  

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

In  a  p r e f e r e d   e m b o d i m e n t   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   c o n v e y i n g   means   c o n s i s t s   of   a  v i b r a t i n g   c o n v e y o r   e x t e n -  

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

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

c o n v e y i n g   i s   m i n i m a l .  

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   c o l l e c t i n g   w a l l   c a n  

be  s u p p o r t e d   by  a  f r a m e   w h i c h   i s   c o n n e c t e d   to   t h e   v i b r a t i n g  

c o n v e y o r .   In  s u c h   a  c a s e   t h e   c o l l e c t i n g   w a l l   a l s o   w i l l   b e  

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

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

At  l a s t   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   c o l l e c t i n g   w a l l  

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

a x i s   of  t h e   drum  and  i s   m o u n t e d   f o r   r o t a t i o n   in  t h e   s a m e  

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

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

r e l a t i o n   to   t h e   c o l l e c t i n g   w a l l   i s   so  s m a l l ,   t h a t   t h e   r i s k  

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

The  i n v e n t i o n   w i l l   now  be  e l u c i d a t e d   in  t h e   f o l l o w i n g  

d e s c r i p t i o n   of   some  e m b o d i m e n t s   shown  in  t h e   d r a w i n g .  

In  t h e   d r a w i n g   s h o w s :  

F i g . 1  a   c e n t r i f u g e   a c c o r d i n g   to   t h e   i n v e n t i o n   p a r t l y   i n  



a  s e c t i o n   t h r o u g h   t h e   a x i s ,  

f i g .   2  s c h e m a t i c a l l y   a  v i e w   of  t h e   u p p e r   end  of  t h e   d r u m ,  

w i t h   t h e   p a t h s   of  some  s o l i d s ,  

f i g .   3  s c h e m a t i c a l l y   a  v i e w   f rom  a b o v e   and  f rom  t h e  

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

c o l l e c t i n g   w a l l ,  

f i g .   4  a  s e c t i o n a l   v i e w   of   t h e   c e n t r i f u g e   in   a n o t h e r  

e m b o d i m e n t ,  

f i g .   5  a  s e c t i o n a l   v i e w   c o r r e s p o n d i n g   w i t h   t h e  

s t r u c t u r e   of  f i g u r e   1  in   a n o t h e r   e m b o d i m e n t .  

The  c e n t r i f u g e   shown  in  f i g u r e   1  c o n s i s t s   of  a  f r a m e  

1  in  w h i c h   a  c e n t r i f u g a l   drum  2  i s   s u p p o r t e d   by  m e a n s   o f  

a  s h a f t   3.  The  drum  2  i s   d r i v e n   t h r o u g h   r o p e   p u l l y s   4  and  5 

and  a  r o p e   6  by  an  e l e c t r i c   m o t o r   7.  The  drum  has   a  c o n i c a l  

s e e v e   w a l l   8.  I n s i d e   t h e   drum  2  i s   a r r a n g e d   a  d i s t r i b u t i n g  

d e v i c e   9  c o n s i s t i n g   of  a  c o n i c a l   cup  10  w h i c h   r o t a t e s   w i t h  

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

t h e   c e n t r i f u g a l   d rum.   The  m i x t u r e   to   be  s e p a r a t e d   i s   c e n -  

t r a l l y   s u p p l i e d   to   t h i s   cup  t h r o u g h   a  p i p e   11.  The  d i s t r i b u -  

t i o n   d e v i c e   f u r t h e r   has   a  n u m b e r   of  v a n e s   12  b e t w e e n   w h i c h  

d u c t s   13  a r e   l y i n g   w h i c h   a d j o i n s  d u c t s   14  w h i c h   end  on  d i f f e r e n t  

h e i g h t s  o f   t h e   w a l l   8 .  

By  m e a n s   of  t h e   v a n e s   12  t h e   m a t e r i a l   in  t h e   cup  10 

i s   d iv ided   in  r i g h t   a m o u n t s   so  t h a t   t h r o u g h   t h e   d u c t s   14 

on  e v e r y   l o c a t i o n   in  t h e   drum  t h e   r i g h t   a m o u n t   can  be  s u p p l i e d .  

The  d i s t r i b u t i o n   d e v i c e   i s   d r i v e n   by  m e a n s   of  a  p l a n e t a r y  

d r i v e   means   w h i c h   i s   a r r a n g e d   i n s i d e   t h e   s h a f t   3  and  i s   n o t  

shown  in  p a r t i c u l a r .   The  d r i v e   s h a f t   15  of  t h e   d r i v e   m e a n s  

i s   d r i v e n   by  means   of  a  p u l l e y   16,  a  r o p e   17  and  a  p u l l e y   18 

by  an  e l e c t r i c   m o t o r   19.  In  t h e   e m b o d i m e n t   s h o w n , t h e   c o n i c a l  

cup  10  h a s  t w o   d i s t r i b u t i n g   d e v i c e s   9,  one  of  t h e s e   d e v i c e s   i s  

shown  on  t h e   l e f t   s i d e .   J u s t   in  a d v a n c e   of  t h e   d i s t r i b u t i n g  

d e v i c e   i s   a r r a n g e d   a  s c r a p e r   20.  On  t h e   r i g h t   s i d e   t h e  

s c r a p e r   20  i s   shown  w h i c h   i s   l y i n g   j u s t   in  a d v a n c e   of  t h e  

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

w h i c h   a r e   d e p o s i t e d   by  t h e   f i r s t   m e n t i o n e d   d i s t r i b u t i n g   d e v i c e .  

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

s u g a r   m a s s e c u i t e , i s   s u p p l i e d   t h r o u g h   d u c t s   13  b e t w e e n   t h e  

v a n e s   12  and  t h r o u g h   t h e   d u c t s   14  to  t h e   s e e v e   w a l l   8.  T h e  



s u g a r   i s   r e s t i n g   on  t h e   s e e v e   w a l l   8  and  t h e   l i q u i d   i s  

t h r o w n   to   t h e   o u t s i d e   t h r o u g h   t h e   w a l l   8  and  i s   c o l l e c t e d  

i n s i d e   t h e   c e n t r i f u g a l   c a s i n g   21.  The  l i q u i d ,   i n d i c a t e d  

w i t h   22  i s   d i s c h a r g e d   t h r o u g h   t h e   d i s c h a r g e   d u c t   23.  T h e  

d i s t r i b u t i n g   d e v i c e   9  and  t h e   c o r r e s p o n d i n g   s c r a p e r   20  m o v e  

v e r y   s l o w l y   a l o n g   t h e   s u r f a c e   o f  t h e   s e e v e   w a l l   8  and  s o  

t h e   s u g a r   i s   f o r   some  t i m e   in   r e s t   on  t h e   w a l l   8,  b e f o r e  

b e i n g   r e m o v e d   by  t h e   s c r a p e r   20.  The  i n c l i n a t i o n   of  t h e   w a l l  

8  i s   s u c h   t h a t   t h e   s u g a r   i s   j u s t   k e p t   in   r e s t ,   The  m a t e r i a l  

of   t h e   s c r a p e r   20  h o w e v e r ,   has   a  l o w e r   c o e f f i c i e n t   o f  

f r i c t i o n   t h a n   t h e   w a l l   8  and  as  s o o n   as  t h e   s u g a r   p a r t i c l e s  

a r e   l i f t e d   f r o m   t h e   w a l l   by  t h e   s c r a p e r   2 0 r t h e   f r i c t i o n   i s  

n o t   s u f f i c i e n t   a n y m o r e   to   k e e p   t h e   p a r t i c l e s   in  r e s t   a g a i n s t  

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

move  in   o u t w a r d   d i r e c t i o n   and  a r e   d i s c h a r g e d   n e a r   t h e   u p p e r  
e d g e   of   t h e   s c r a p e r   20,  s a i d   u p p e r   edge   b e i n g   a t   t h e   s a m e  

h e i g h t   as  t h e   d i s c h a r g e   r i m   of   t h e   drum  2,  The  p a r t i c l e s  

w h i c h   l e a v e   t h e   u p p e r   edge   of  t h e   s c r a p e r   h a v e   a  v e r y   l a r g e  

t a n g e n t i a l   v e l o c i t y .   T h e s e   p a r t i c l e s   a r e   c o l l e c t e d   by  t h e  

h o o d   l i k e   c o l l e c t i n g   w a l l   25  as  w i l l   be  d e s c r i b e d   in  t h e  

f o l l o w i n g .  

The  p a r t i c l e s   w h i c h   a r e   d e f l e c t e d   by  t h e   w a l l s   2 5  

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

a  r i n g   l i k e   t r o u g h   e x t e n d i n g   a r o u n d   t h e   c e n t r i f u g a l   drum  a n d  

s u p p o r t e d   by  i n c l i n e d   s p r i n g s   28  and  w h i c h   i s   d r i v e n   by  a  

v i b r a t i n g   d e v i c e .   The  s u g a r   c o l l e c t e d   in   t h e   t r o u g h   27  i s  

c o n v e y e d   a r o u n d   t h e   d r u m  t o   a  d i s c h a r g e   o p e n i n g   29  w h i c h  

a d j o i n s   a  d i s c h a r g e   p i p e   3 0 ,  

The  hood   l i k e   c o l l e c t i n g   w a l l   25  i s   a r r a n g e d   as  n e a r   a s  

p o s s i b l e   to   t h e   d rum,   The  h o r i z o n t a l   d i s t a n c e   b e t w e e n   t h e   d i s -  

c h a r g e   r im   of  t h e   drum  a t   24  and  t h e   p o r t i o n   of  t h e   c o l l e c t i n g  

w a l l   25  l y i n g   on  t h e   same  h e i g h t   i s   as  s m a l l   as  p o s s i b l e .  

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

w a l l   25  m a k e s   an  a n g l e   w i t h   t h e   a x i s   of   t h e   drum  w h i c h   d i f f e r s  

o n l y   v e r y   l i t t l e   from 90°.   Owing  t o   t h i s   m e a s u r e   t h e   p a r t i c l e s  

l e a v i n g   t h e   drum  b o t h   s e e n   in   a  h o r i z o n t a l   as  w e l l   in   a  v e r - .  

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

w a l l   25,  The  e f f e c t   of  t h e   c o l l i s i o n   of   t h e   p a r t i c l e s   i s   v e r y  

s m a l l   and  t h e   p a r t i c l e s   a r e   g r a d u a l l y . c o l l e c t e d   by  t h e   c o l l e c -  



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

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

i s   as  n e a r   to  t h e   d i s c h a r g e   r im  of  t h e   drum  as  p o s s i b l e ,  

In  f i g u r e   2  s c h e m a t i c a l l y   t h e   d i s c h a r g e   r im   of  t h e  

drum  i s   i n d i c a t e d   w i t h   31.  F u r t h e r   a r e   shown  a  c o l l e c t i n g  

w a l l   32  l y i n g   in  t h e   i m m e d i a t e   v i c i n i t y   of  t h e   drum  a n d  

a  c o l l e c t i n g   w a l l   3  l y i n g   on  a  l a r g e r   d i s t a n c e   of  t h e   d r u m .  

At  34  a  p a r t i c l e   l e a v e s   t h e   d i s c h a r g e   r im   31  a l o n g   a  t a n g e n t  

35  to  t h e   d rum.   When  a  p a r t i c l e   i s   r e f l e c t e d   i t   has   a f t e r  

r e f l e c t i o n   of  t h e   c o l l e c t i n g   w a l l   32  t he   d i r e c t i o n   36,  I t   i s  

c l e a r   t h a t   a  r e f l e c t e d   p a r t i c l e   w h i c h   moves   in  t h e   d i r e c t i o n  

36  has   m a i n l y   t h e   same  d i r e c t i o n   of  m o v e m e n t   as  a  p a r t i c l e  

t h a t   i s   n o t   y e t   r e f l e c t e d .   The  e f f e c t   of  t h e   c o l l i s i o n   b e -  

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

In  t h e   c a s e   of  a  c o l l e c t i n g   w a l l   33  t h e   p a r t i c l e s  

l e a v i n g   t h e   drum  a t   34  w i l l   move  f u r t h e r   in  t h e   d i r e c t i o n   35  

and  c o n t a c t   t h e   c o l l e c t i n g   w a l l   33  and  t h e n   be  r e f l e c t e d  

in  t h e   d i r e c t i o n   37.  I t   i s   c l e a r   t h a t   t h e   p a r t i c l e s   w h i c h  

a r e   n o t   y e t   r e f l e c t e d   move  more   t r a n s v e r s a l l y   to   e a c h   o t h e r  

or  even   in  o p p o s i t e   d i r e c t i o n .   The  r i s k   of  f r a c t u r i n g   of  t h e  

p a r t i c l e s   i s   i n c r e a s e d ,   F i g u r e   2  f u r t h e r   shows  w h a t   h a p p e n s  
when  a  p a r t i c l e   i s   no t   r e f l e c t e d   b u t   d e f l e c t e d   by  t h e   w a l l ,  

A  p a r t i c l e   w h i c h   l e a v e s   t h e   drum  a t   38  and  c o n t a c t s  t h e  

c o l l e c t i n g   w a l l   32  a t   39,  w i l l   be  d e f l e c t e d   and  t h e n   g e t  
t h e   d i r e c t i o n   of  t h e   v e c t o r   40.  The  v e l o c i t y   of  t h e  

c o l l i s i o n   w i t h   t h e   w a l l   i s   i n d i c a t e d   by  t h e   v e c t o r   41,  T h e  

c o m p o n e n t   42  of  t h e   v e c t o r   41  w h i c h   i s   d i r e c t e d   p e r p e n d i c u l a r  

to   t h e   w a l l   has   a  d e f i n i t e   v a l u e   and  as  a  r e s u l t   of  t h e  

c o l l i s i o n   t h e   e n e r g y   in  t h e   d i r e c t i o n   of  t h e   v e c t o r   42  g e t s  
l o s t .   In  t h e   c a s e   of  a  c o l l e c t i n g   w a l l   33  t h e   p a r t i c l e  
w i l l   c o n t a c t   t h e   w a l l   a t   43  and  has   a b o u t   t h e   same  v e l o c i t y  

as  in   t h e   p r e c e d i n g   c a s e   and  t h e   v e l o c i t y   i s   i n d i c a t e d   by  t h e  

v e c t o r   44,  The  c o m p o n e n t   d i r e c t e d   p e r p e n d i c u l a r l y   t o . t h e   w a l l  

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

i s   i n d i c a t e d   w i t h   46,  I t   i s   c l e a r   t h a t   t h e   c o m p o n e n t   45  d i r e c t e d  

p e r p e n d i c u l a r l y   to  t h e   w a l l   i s   g r e a t e r   t h a n   t h e   c o r r e s p o n d i n g  
v e c t o r   42  f rom  t h e   p r e c e d i n g   c a s e ,   So,  h e r e   more   e n e r g y   i s  

l o s t   and  so  t h e   r i s k   of  f r a c t u r i n g   as  a  r e s u l t   of  t h e   c o l l i -  

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



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

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

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

t h e   w a l l   i s .  

F i g u r e   3  shows   s c h e m a t i c a l l y   f r o m   a b o v e   and  in   a  v e r -  

t i c a l   s e c t i o n   t h e   v e l o c i t y   v e c t o r s .   The  r i m   of   t h e   drum  i s  

i n d i c a t e d   w i t h   47,  A  p a r t i c l e   d i s c h a r g e d   f r o m   t h e   drum  l e a v e s  

t h e   drum  i n  t h e   d i r e c t i o n   of   t h e   v e c t o r   48  and  c o n t a c t s   t h e  

c o l l e c t i n g   w a l l   25  a t   49,  I f   t h i s   p a r t i c l e   i s   r e f l e c t e d ,   t h e n  

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

i n d i c a t e d   w i t h   50  and  when  t h e   p a r t i c l e   i s   d e f l e c t e d   a l o n g   t h e  

w a l l   t h e   p a t h   i s   i n d i c a t e d   by  t h e   v e c t o r   51.  In  a  v e r t i c a l  

s e c t i o n   t h e   c o l l e c t i n g   w a l l   i s   i n d i c a t e d   w i t h   25  and  in  a  

v e r t i c a l   s e c t i o n   t h r o u g h   t h e   v e c t o r   48  t h e   w a l l   has   t h e   s h a p e  

2 5 ' .   A  p a r t i c l e   w h i c h   c o n t a c t s   t h e   w a l l   a t   49 '   c h a n g e s   i n  

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

52.  The  p a r t i c l e s   d i s c h a r g e d  f r o m   t h e   drum  a r e   c h a n g i n g   t h e i r  

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

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

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

i n f l u e n c e   of  t h e   f r i c t i o n   t i l l   t h e y   l e a v e   t h e   w a l l   25  i n  

v e r t i c a l   d i r e c t i o n   and  a r e   c o l l e c t e d   on  t h e   c o n v e y o r   2 7 .  

In  t h e   e m b o d i m e n t   a c c o r d i n g   to   f i g u r e   4  t h e   v i b r a t i n g  

c o n v e y o r   27  i s   a l s o   u s e d   f o r   s u p p o r t i n g   t h e   w a l l   25.  By  m e a n s  

of   t h e   e l e m e n t s   53  t h e   w a l l   25  i s   a t t a c h e d   to   t h e   t r o u g h  

27.  In  f i g u r e   4  i s   a l s o   i n d i c a t e d   t h a t   t h e   v i b r a t i n g   c o n -  

v e y o r   27  i s   d r i v e n   by  m e a n s   of  a  c r a n k  m e c h a n i s m   54  

w h i c h i s   d r i v e n   t h r o u g h   a  worm  d r i v e   by  an  e l e c t r i c   m o t o r   5 6 .  

In  t h e   e m b o d i m e n t   shown  in  f i g u r e   6  t h e   d i f f e r e n c e   i n  

v i e w   of  t h e   e m b o d i m e n t   a c c o r d i n g   to   f i g u r e   1  i s   t h a t   t h e  

w a l l   25  r o t a t e s   in  r e l a t i o n   to   t h e   f r a m e   1.  The  w a l l   25  

f o r   e x a m p l e   can  r o t a t e   a t   a  v e l o c i t y   w h i c h   i s   h a l f   t h e   v e l o -  

c i t y   of  t h e   drum  2.  So,  t h e   r e l a t i v e   v e l o c i t y   o f  t h e   p a r t i c l e s  

in   r e l a t i o n   to   t h e   c o l l e c t i n g   w a l l   25  i s   s m a l l e r   and  so  t h e  

e f f e c t   of  t h e   c o l l i s i o n   b e c o m e s   s m a l l e r   and  t h e   r i s k   of  f r a c -  

t u r i n g   a l s o   b e c o m e s   s m a l l e r .  



1.  C o n t i n u o u s l y   w o r k i n g   c e n t r i f u g e   f o r   s e p a r a t i n g   a  

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

w i t h   s u p p l y   means   f o r   t h e   m i x t u r e   to  be  s e p a r a t e d   and  w i t h   d i s -  

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

drum  to  a  d i s c h a r g e   r im  of  t h e   d rum,   t h e   s o l i d s   a l s o   u n d e r  

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

drum  and  l e a v i n g   t h e   d rum,   c h a r a c t e r i z e d   i n - t h a t   a t   l e a s t   a r o u n d  

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

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

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

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

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

t a n g e n t s .  

2.  C e n t r i f u g 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   t h e  

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

c h a r g e   r im  of  t he   drum  is   l y i n g   in  t h e   i m m e d i a t e   v i c i n i t y   o f  

t h e   d i s c h a r g e   r i m .  

3.  C e n t r i f u g 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  

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



c o - a x i a l l y   w i t h   t h e   d r u m .  

4.  C e n t r i f u g 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  

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

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

. ax i s   of  t h e   d r u m .  

5.  C e n t r i f u g e   a c c o r d i n g   to   c l a i m   4,  c h a r a c t e r i z e d   in   t h a t  

t h e   d i s c h a r g e   w a l l   i s   in   t h e   s h a p e   of  a  s u r f a c e   of   r e v o l u t i o n ,  
w h i c h   in   a  t h r o u g h   t h e   a x i s   has   a  c u r v e d   s h a p e .  

6.  C e n t r i f u g 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   i n  

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

7.  C e n t r i f u g 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  

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

s u r f a c e .  

8.  C e n t r i f u g e   a c c o r d i n g   to   one  or   more   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   c o l l e c t i n g   w a l l   i s   m o u n t e d  

by  means   of  a d j u s t a b l e   s u p p o r t s ,   s u c h   t h a t   t h e   c o l l e c t i n g   w a l l  

can  be  a d j u s t e d   in   a x i a l   d i r e c t i o n   in   r e l a t i o n   to   t h e  

c e n t r i f u g a l   d r u m .  

9.  C e n t r i f u g e   a c c o r d i n g   to   one  or  more   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   c o l l e c t i n g   w a l l   a t   i t s  

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

10.  C e n t r i f u g e   a c c o r d i n g   to   one  or   more   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   c o l l e c t i n g   w a l l   a t   i t s  

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

11.  C e n t r i f u g e   a c c o r d i n g   to   one  or  more   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   means   a r e   p r o v i d e d   f o r   h e a t i n g  

t h e   c o l l e c t i n g   w a l l .  

13.  C e n t r i f u g e   a c c o r d i n g   to   one  or   m o r e  o f   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   a t   t h e   l o w e r   end  of  t h e   c o l l e c t i n g  

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

p r o v i d e d .  

13.  C e n t r i f u g 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  

t h e   c o n v e y i n g   means   c o n s i s t s   of  a  v i b r a t i n g   c o n v e y o r   e x t e n d i n g  

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

14.  C e n t r i f u g 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  

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



to  t h e   v i b r a t i n g   c o n v e y o r ,  
15.  C e n t r i f u g e   a c c o r d i n g   to   one  or  more   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   c o l l e c t i n g   w a l l   i s  

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

the  drum  and  is  mounted  f o r   r o t a t i o n   in  t he   same  d i r e c t i o n   as  t h e  

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

t h e   r e l a t i v e   v e l o c i t y   of  t h e   s o l i d s   in  r e l a t i o n   to   t h e   c o l l e c -  

t i n g   w a l l   i s   so  s m a l l   t h a t   t h e   r i s k   of  f r a c t u r e   of  t h e  

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










	bibliography
	description
	claims
	drawings
	search report

