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.sj)  Spiral  separator  incorporating  a  fluid  deflector. 

@  The  invention  relates  to  spiral  separators  having  at  least 
one  helical  trough  for  receiving  a  pulp  stream  at  its  upper  end. 
It  provides  a  method  and  apparatus  for  deflecting  a  portion  of 
the  low  solids,  high  velocity  stream  component  from  the  outer 
periphery  of  the  pulp  stream  back  across  the  stream  towards 
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  The  invention  relates  to  spiral  separators  having  at  least 
one  helical  trough for  receiving  a  pulp stream  at its  upper end. 
It  provides  a  method  and  apparatus  for  deflecting  a  portion  of 
the  low  solids,  high  velocity  stream  componentfrom  the  outer 
periphery  of the  pulp  stream  back  across  the  stream  towards 
the  inner  periphery.  The  apparatus  includes  an  adjustable 
deflector  having  a  contoured  undersurface  for  deflecting  the 
stream  in  a  fan-like  spray. 



T h i s   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e d   s p i r a l   s e p a r a t o r  

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

use   in  t h e   s e p a r a t i o n   of  m i n e r a l s .  

S p i r a l   s e p a r a t o r s   a r e   e x t e n s i v e l y   u s e d   f o r   t he   w e t  

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

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

s a n d s   f rom  s i l i c a   s a n d s .  

S e p a r a t o r s   of   t h e   k i n d   u n d e r   d i s c u s s i o n   a r e   shown,   f o r  

e x a m p l e ,   in   ou r   A u s t r a l i a n   P a t e n t   A p p l i c a t i o n   8 2 7 1 7 / 8 2 .   S u c h  

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

t h e r e  a r e   s u p p o r t e d   one  or  more  h e l i c a l   t r o u g h s .   I n  

o p e r a t i o n ,   a  " p u l p "   or  s l u r r y   of  t h e   m a t e r i a l s   to   b e  

s e p a r a t e d   and  w a t e r   i s   i n t r o d u c e d   to   t h e   u p p e r   end  of  a  

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

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

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

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

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

v e r t i c a l   c o l u m n .  

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

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

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

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

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

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

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

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

i t   d o e s   n o t   p r e v e n t   t he   s t r e a m   f rom  c o n t i n u i n g   to   m o v e ,  



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

s e p a r a t i o n   p r o c e e d s   no  f u r t h e r .  

A c c o r d i n g   t o   one  a s p e c t   of   t h e   i n v e n t i o n   t h e r e   i s  

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

t r o u g h   h a v i n g   a  t r o u g h   f l o o r   e x t e n d i n g   b e t w e e n   an  i n n e r  

p e r i p h e r y   and   an  o u t e r   p e r i p h e r y ,   s a i d   t r o u g h   b e i n g   a d a p t e d  

to   r e c e i v e   a  p u l p   s t r e a m   of  w a t e r   and   p a r t i c l e s   a t   i t s   u p p e r  

end  and  to   s e p a r a t e   p a r t i c l e s   of   d i f f e r e n t   d e n s i t i e s   a s  t h e  

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

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

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

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

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

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

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

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

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

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

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

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

p e r i p h e r y .  

P r e f e r a b l y ,   an  a d j u s t a b l e   d e f l e c t o r   i s   l o c a t e d   on  a n  

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

c o m p o n e n t   in   a  f a n - l i k e   s p r a y .   T h i s   i s   n o t   t h e   s a m e  

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

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



s t r e a m .  

P r e f e r r e d   e m b o d i m e n t s   of  t he   i n v e n t i o n   w i l l   now  b e  

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 h e  

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

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

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

F i g u r e   2  i s   a  r a d i a l   s e c t i o n   v i e w   t a k e n   on  l i n e   2-2   o f  

F i g u r e   1 .  

F i g u r e   3  i s   an  i n c o m p l e t e   s e c t i o n   t h r o u g h   a  h e l i c a l  

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

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

F i g u r e   4  i s   a  p l a n   v i ew  t a k e n   on  l i n e   4 -4   of  F i g u r e   3 .  

F i g u r e   5  i s   a  r a d i a l   s e c t i o n a l   v i e w   t a k e n   o n  l i n e   5 -5   o f  

F i g u r e   3 .  

F i g u r e   6  i s   a  s e c t i o n   t a k e n   on  l i n e   6-6  of  F i g u r e   5 .  

As  shown  i n   F i g u r e   1  t h e   s p i r a l   s e p a r a t o r   1  i n c l u d e s  

h e l i c a l   t r o u g h   2  s u p p o r t e d   f rom  a  v e r t i c a l   c o l u m n   3 .  

The  h e l i c a l   t r o u g h   in  c r o s s - s e c t i o n   c o m p r i s e s   an  u p r i g h t  

i n n e r   w a l l   4,  a  s u p p o r t   web  5  w h e r e b y   t h e   l i p   of  t h e   i n n e r  

w a l l   4  i s  c o n n e c t e d   w i t h   c o l u m n   1,  an  u p r i g h t   o u t e r   w a l l   6 

t e r m i n a t i n g   in   a  l i p   7  and  a  t r o u g h   f l o o r   8  e x t e n d i n g   b e t w e e n  

t h e   i n n e r   w a l l   and  t h e   o u t e r   w a l l .   The  t r o u g h   w o r k i n g  

s u r f a c e   c o m p r i s e s   an  i n n e r   p o r t i o n   9  and  an  o u t e r   p o r t i o n   1 0  

i n c l i n e d   a t   a  g r e a t e r   a n g l e   to   t h e   h e l i x   r a d i a l   d i r e c t i o n   a n d  

t h u s   s l o p e s   more   s t e e p l y   u p w a r d l y   and  o u t w a r d l y .  

The  p r o f i l e   of  t h e   b o t t o m   of  t h e   t r o u g h   is   s u c h   t h a t   t h e  



mass   of   w a t e r   in   t h e   s l u r r y   moves   r a d i a l l y   o u t w a r d   a n d  

u p w a r d .   T h i s   c a u s e s   t h i n n i n g   of  t h e   w a t e r   l a y e r   a t   t he   i n n e r  

p o r t i o n   11  of  t h e   f l o w   and   a  w a t e r   b u i l d - u p   a t   t h e   l o w  

s o l i d s ,   h i g h   v e l o c i t y   s t r e a m   a t   t h e   f l o w   p e r i p h e r y   1 2 .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   a  d e f l e c t o r   13  i s  

a t t a c h e d   to   t h e   o u t e r   w a l l   6  t o   d e f l e c t   a  p o r t i o n   of  t h e  

w a t e r   f r o m   t h e   f l o w   p e r i p h e r y   12  i n t o   t h e   i n n e r   p o r t i o n   11  t o  

r e i n s t a t e   t h e   w a t e r   q u a n t i t i e s   n e c e s s a r y   t o   p e r m i t   t h e  

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

As  shown  in  F i g u r e   2  t h e   d e f l e c t o r   13  i s   a d j u s t a b l e   b y  

r o t a t i o n   a b o u t   a  r a d i a l   a x i s   14  and  h a s   an  u n d e r - s u r f a c e   15  ; 

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

16  a c r o s s   t h e   t r o u g h .   The  u n d e r s u r f a c e   15  i s   a r c u a t e   i n  

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

w i t h   r e s p e c t   to   t h e   t r o u g h .   The  d e f l e c t o r   p r e f e r a b l y   p e r m i t s  

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

a  b r o a d   b a n d   a t   t h e   i n n e r   p o r t i o n   of  t h e   t r o u g h   f l o o r .   T h e  

s h a r p e n e d   l e a d i n g   end  17  of   t h e   d e f l e c t o r   p o i n t s   u p s t r e a m   a n d  

t h e   d e g r e e   of  r e d i l u t i o n   may  be  c o n t r o l l e d   by  r o t a t i o n   of  t h e  

d e f l e c t o r   a b o u t   t h e   a x i s   14.   The  o u t e r   s u r f a c e   28  of  t h e  

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

w a l l   6  and   to   p e r m i t   r o t a t i o n   of   t h e   d e f l e c t o r   o v e r   t h e   r a n g e  

r e q u i r e d .   The  a x i s   14  may  be  s p a c e d   a t   any   d e s i r e d   d i s t a n c e  

f rom  t h e   l e a d i n g   end  17  of   t h e   d e f l e c t o r   d e p e n d i n g   upon   t h e  

a m o u n t   of   d e f l e c t i o n   r e q u i r e d .  

A  s e c o n d   e m b o d i m e n t   of  t h e   i n v e n t i o n   i s   shown  in  F i g u r e s  

3  t o   6  w h e r e   c o r r e s p o n d i n g   f e a t u r e s   h a v e   b e e n   g i v e n  

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



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

s p i r a l   r a t h e r   t h a n   t he   r i g h t - h a n d   s p i r a l   of  t h e   f i r s t  

e m b o d i m e n t .  

In  t h i s   e m b o d i m e n t   t h e   f low  is   d e f l e c t e d   p r e d o m i n a n t l y  

f rom  t h e   i n w a r d l y   d i r e c t e d   c o n c a v e   s u r f a c e   15  w h i c h   e x t e n d s  

f rom  t h e   l e a d i n g   end  17  w h e r e   i t   i s   t a n g e n t i a l   to   t h e   s t r e a m  

to   a  t r a i l i n g   end  18  w h e r e   i t   i s   d i r e c t e d   r a d i a l l y   i n w a r d l y .  

H o w e v e r ,   in  t h i s   e m b o d i m e n t   t h e   f l o w   can   a l s o   be  d e f l e c t e d  

f rom  t h e   u p p e r   s u r f a c e   19  in   a  f a n - l i k e   s p r a y   f rom  i t s  

t r a i l i n g   end  20.  In  o t h e r   e m b o d i m e n t s   t h e   f l o w   can   b e  

d e f l e c t e d   e n t i r e l y   f rom  t h e   u p p e r   s u r f a c e .  

The  d e f l e c t o r   of   t h e   s e c o n d   e m b o d i m e n t   may  a l s o   b e  

a d j u s t a b l e   as  p r e v i o u s l y   d e s c r i b e d   b u t   i s   i l l u s t r a t e d   in  a  

f i x e d   p o s i t i o n   on  t h e   t r o u g h   w a l l ,   j u s t   b e n e a t h   a  f l e x i b l e  

edge   c o v e r   21  w i t h   i t s   l o w e r   s u r f a c e   22  s p a c e d   a b o v e   t h e  

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

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

l e a d i n g   end  p r o v i d e s   no  a b r u p t   edge   w h i c h   w o u l d   o t h e r w i s e  

t e n d   to   c o l l e c t   r u b b i s h .  

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

to   a  s p e c i f i c   e x a m p l e ,   i t   w i l l   be  a p p r e c i a t e d   by  t h o s e  

s k i l l e d   in  t h e   a r t   t h a t   t h e   i n v e n t i o n   may  be  e m b o d i e d   in   m a n y  

o t h e r   f o r m s .  



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

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

and   an  o u t e r   p e r i p h e r y ,   s a i d   t r o u g h   b e i n g   a d a p t e d   to   r e c e i v e  

a  p u l p   s t r e a m   of   w a t e r   and   p a r t i c l e s   a t   i t s   u p p e r   end  and  t o  

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

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

c h a r a c t e r i s e d   by  t h e   i n c l u s i o n   o f   a t   l e a s t   one   d e f l e c t o r  

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

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

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

s t r e a m   t o w a r d s   s a i d   i n n e r   p e r i p h e r y .  

2.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to   c l a i m   1  w h e r e i n   s a i d  

o u t e r   p e r i p h e r y   i s   d e f i n e d   by  an  o u t e r   w a l l   and   s a i d  

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

3.  A - s p i r a l   s e p a r a t o r   a c c o r d i n g   t o   c l i a m   2  w h e r e i n   s a i d  

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

o u t e r   w a l l .  

4.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to   c l a i m   1  w h e r e i n   s a i d  

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

d e f l e c t e d .  

5.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to   c l a i m   4  w h e r e i n   s a i d  

d e f l e c t o r   i s   m o u n t e d   f o r   r o t a t i o n   a b o u t   an  a x i s   e x t e n d i n g  

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

a m o u n t   o f   s t r e a m   d e f l e c t e d .  

6.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to   c l a i m   1  w h e r e i n   s a i d  

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

s a i d   s t r e a m   in   a  f a n - l i k e   s p r a y .  



7.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to  c l a i m   6  w h e r e i n   s a i d  

u n d e r s u r f a c e   is  a r c u a t e   in  c o n t o u r   when  v i e w e d   in   b o t h   r a d i a l  

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

8.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to  c l a i m   7  w h e r e i n   s a i d  

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

9.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to  c l a i m   1  w h e r e i n   s a i d  

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

p e r i p h e r y .  

10.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to  c l a i m   9  w h e r e i n   s a i d  

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

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

s a i d   i n n e r   p o r t i o n   and  s a i d   o u t e r   p e r i p h e r y .  

11.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to  c l a i m   10  w h e r e i n   s a i d  

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

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

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

12.  A - s p i r a l   s e p a r a t o r   a c c o r d i n g   to   c l a i m   1  w h e r e i n   s a i d  

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

s a i d   s t r e a m   in  a  f a n - l i k e   s p r a y .  

13.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to   c l a i m   12  w h e r e i n  s a i d  

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

s u r f a c e   a d a p t e d   to   d e f l e c t   s a i d   s t r e a m   in  a  f a n - l i k e   s p r a y .  

14.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to  c l a i m   12  w h e r e i n   s a i d  

i n w a r d l y   d i r e c t e d   s u r f a c e   e x t e n d s   f rom  a  l e a d i n g   end  w h e r e   i t  

is   t a n g e n t i a l   to   t he   s t r e a m   to   a  t r a i l i n g   edge   w h e r e   i t   i s  

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

15.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to   c l a i m   14  w h e r e i n   s a i d  

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



16.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to   c l a i m   12  w h e r e i n   s a i d  

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

17.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   t o   c l a i m   6  w h e r e i n   s a i d  

u n d e r s u r f a c e   i s   c o n c a v e .  

18.  A  s p i r a l   s e p a r a t o r   a c c o r d i n g   to   c l a i m   17  w h e r e i n   s a i d  

u n d e r s u r f a c e   e x t e n d s   f rom  a  l e a d i n g   end  w h e r e   i t   i s  

t a n g e n t i a l   to   t h e   s t r e a m   to   a  t r a i l i n g   edge   w h e r e   i t   i s  

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

19.   A  m e t h o d   f o r   r e d i l u t i n g  - a   p u l p   s t r e a m   f l o w i n g   d o w n w a r d l y  

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

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

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

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

20.  A  m e t h o d   a c c o r d i n g   t o   c l a i m   12  w h e r e i n   a  s u b s t a n t i a l  

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

i n n e r   p e r i p h e r y   in   a  f a n - l i k e   s p r a y   to   r e d i l u t e   s a i d   p u l p  

s t r e a m   to  a  s u b s t a n t i a l   d e p t h .  
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