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(g)  Apparatus  for  fractionating  fiber  suspensions. 

@  The  invention  relates  to  an  apparatus  for  fractionating 
fiber  suspensions,  said  apparatus  including  a  chamber  (22) 
converging  towards  its  periphery  and  formed  by  two  annular 
fiber  fractionating  means  (1,  2),  preferably  implemented  as 
truncated  cones,  a  collection  trough  (4)  arranged  concentric 
to  and  at the  periphery  of  the  chamber  (22)  for fibers  retained 
by  the  fiber  fractionating  means  (1,  2),  and  agitating  means 
(20)  departing  from  a  centrally  arranged  shaft  (19)  and  rotat- 
able  therewith,  the  means  (20)  having  vanes  (35)  contiguous 
to  the  fiber  fractionating  means  (1,  2),  the  vanes  (35)  having 
an  engagement  area  coacting  with  the  fiber  fractionating 
means. 



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   an  a p p a r a t u s   f o r  

f r a c t i o n a t i n g   a q u e o u s   f i b e r   s u s p e n s i o n s   c o n t a i n i n g   c e l l u -  

l o s e   f i b e r s ,   more  s p e c i f i c a l l y   a  f i b e r   f r a c t i o n a t i n g   a p p a -  

r a t u s   of  t h e   k i n d   d i s c l o s e d   in  t h e   p r e a m b l e   to   C l a i m   1 .  

In  t h e   p r e s e n t   a p p l i c a t i o n   and  c l a i m s   t h e r e   i s  

i n t e n d e d  a   d i v i s i o n   of  an  a q u e o u s   s u s p e n s i o n   of  c e l l u l o s e  

f i b e r s   i n t o   two  f r a c t i o n s ,   of  w h i c h   t h e   f i r s t   c o n t a i n s  

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

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

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

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

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

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

s c r e e n i n g ,   f i n e   s c r e e n i n g   and  t h i c k e n i n g .   In  r o u g h   s c r e e n i n g  

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

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

c o n t a i n s   f i b e r s   of  d i f f e r e n t   s i z e s   as  w e l l   as  f i n e s .   T h e  

r e v e r s e   c o n d i t i o n   i s   o b t a i n e d   in  t h i c k e n i n g .   The  f i r s t  

f r a c t i o n   c o n t a i n s ,   g e n e r a l l y   s p e a k i n g ,   a l l   f i b e r s   e x c e p t   a  

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

l i q u i d   and  f i n e s .  

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

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

f i b e r   s u s p e n s i o n   i s   d i v i d e d   i n t o   two  f r a c t i o n s .  

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

r o u g h   s c r e e n i n g ,   f i n e   s c r e e n i n g   and  t h i c k e n i n g   w i t h   i n t e r -  

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

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

The  i n t e n d e d   o b j e c t   i s   a c h i e v e d   w i t h   a  f i b e r   f r a c -  

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

t o w a r d s   i t s   p e r i p h e r y ,   f o r m e d   by  two  a n n u l a r   e l e m e n t s   p r e -  

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

one  i s   a  f i b e r   f r a c t i o n a t i n g   m e a n s ;   a  c o l l e c t i o n   t r o u g h  

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

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



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

t h e   s h a f t ,   t h e   a g i t a t i o n   means   h a v i n g   v a n e s   e x t e n d i n g   in   t h e  

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

a t i n g   m e a n s ,   e a c h   v a n e   h a v i n g   an  e n g a g e m e n t   a r e a   e n g a g i n g  

a g a i n s t   t h e   f i b e r   f r a c t i o n a t i n g   means   w i t h   w h i c h   i t   c o a c t s .  

The  e s s e n t i a l   f e a t u r e s   f u r t h e r   c h a r a c t e r i z i n g   t h e  

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

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

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

F i g .   1  i s   a  s e c t i o n   of  an  e m b o d i m e n t ,  

F i g .   2  i s   a  c r o s s   s e c t i o n   a l o n g   t h e   l i n e   I I - I I   i n  

F i g .   1 ,  

F i g .   3  is   an  e m b o d i m e n t   of  t h e   p r e s e n t   a g i t a t i o n  

m e a n s ,   a n d  

F i g s .   4-7  i l l u s t r a t e   c o n t o u r s   of   v a n e s   u s e d   in   t h e  

p r e s e n t   i n v e n t i o n .  

The  f i b e r   f r a c t i o n a t i o n   a p p a r a t u s   a c c o r d i n g   to   F i g s . 1  

and  2  h a s   two  s t a t i o n a r y   f r a c t i o n a t i n g   means   1 ,2  i m p l e m e n t e d  

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

r e l a t i v e   e a c h   o t h e r   and  h a v e   t h e   s h a p e   of   t h e   sweep  of  a  

t r u n c a t e d   c o n e .   The  e l e m e n t s   1,2  a r e   made  in   one  p i e c e   a n d  

h a v e   p e r f o r a t i o n s   23  in   t h e   fo rm  of  r o u n d   h o l e s .   They  a r e  

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

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

e d g e s   to   t h e   i n n e r   e d g e   of  an  a n n u l a r   s u p p o r t   e l e m e n t   5 , 6 .  

The  s u p p o r t   e l e m e n t s   5 ,6   a r e   a x i a l l y   l a t e r a l l y   a r r a n g e d   a n d  

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

c y l i n d r i c a l   h o u s i n g   or   c a s i n g   3.  T o g e t h e r ,   t h e   s u p p o r t  

e l e m e n t s   5 ,6   and  t h e   p o r t i o n   of  t h e   c y l i n d r i c a l   h o u s i n g   3 

b e t w e e n   t h e m   fo rm  an  a n n u l a r   c o l l e c t i o n   t r o u g h   4,  w h i c h   i s  

open   a t   t h e   i n n e r   e d g e   of  t h e   e l e m e n t s   5 ,6   t o w a r d s   a  f i b e r  

f r a c t i o n a t i o n   c h a m b e r   22  w h i c h   i s   d i s p o s e d   b e t w e e n   t h e   f i b e r  

f r a c t i o n a t i n g   means   1 , 2 .   The  f i b e r   f r a c t i o n a t i n g   means   1 , 2  

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

an  i n n e r ,   i n t e r m e d i a t e   w a l l   c o n s i s t i n g   of   two  c y l i n d r i c a l  

p a r t s   10 ,11   c o n c e n t r i c   w i t h   t h e   c y l i n d r i c a l   c a s i n g ,   t h e   p a r t s  

10 ,11   u n i t i n g   t h e   i n n e r   e d g e s   of  t h e   f i b e r   f r a c t i o n a t i n g  



means   1 , 2 ,   e a c h   to   t h e   r e s p e c t i v e   end  w a l l   1 4 , 1 5   of  t h e  

c a s i n g   3.  One  c y l i n d r i c a l   p a r t   10  of  t h e   i n t e r m e d i a t e   w a l l  

i s   on  i t s   s i d e   f a c i n g   away  f rom  t h e   c h a m b e r   22  p r o v i d e d   w i t h  

an  i n l e t   9  f o r   f i b e r   s u s p e n s i o n .   The  o t h e r   c y l i n d r i c a l   p a r t  

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

t o w a r d s   t h e   c h a m b e r   22  w i t h   a  w a l l   12  s e a l i n g   a g a i n s t   t h e  

c h a m b e r   22.  T h e r e   i s   a  l e a d - t h r o u g h   in  t h e   w a l l   12  f o r   a  

r o t a t a b l e   s h a f t   19  w h i c h   i s   d r i v e n   by  a  m o t o r   18  p r o j e c t i n g  

i n t o   t h e   room  f o r m e d   by  t h e   c y l i n d r i c a l   p o r t i o n   11  and  t h e  

j o i n i n g   w a l l   1 2 .  

The  r o t a t a b l e   s h a f t   19  c a r r i e s   two  a g i t a t i n g   means   20  

w h i c h   a r e   r o t a t a b l e   w i t h   t h e   s h a f t .   The  a g i t a t i n g   means   20 

( F i g .   1)  a r e   a t t a c h e d   to   t h e   s h a f t   w i t h   t h e   a i d   of  a  s l e e v e  

30,  w h i c h   i s   a d j u s t a b l e   a x i a l l y   on  t h e   s h a f t   19  and  n o n -  

r o t a t a b l y   c o n n e c t e d   to   i t   w i t h   t h e   a i d   of  a  s c r e w e d   j o i n t   a t  

t h e   f r e e   end  of  t h e   s h a f t .   Two  p i n s   31  p r o j e c t   f rom  t h e  

s l e e v e   30,  a  c e n t r a l   body   32  b e i n g   a t t a c h e d   to   e a c h   p i n .   T h e  

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

p i n   31  f o r   a d j u s t i n g   t h e   p o s i t i o n   of  t h e   a g i t a t i n g   means   2 0 .  

Two  a rms  33,  d i r e c t e d   t o w a r d s   e a c h   o t h e r ,   d e p a r t   f rom  t h e  

c e n t r a l   body  32,  a  vane   35  b e i n g   a t t a c h e d   to   e a c h   arm.  E a c h  

v a n e   has   an  o r i e n t a t i o n   r e l a t i v e   t h e   f r a c t i o n a t i n g   m e a n s  

w i t h   w h i c h   i t   c o a c t s   s u c h   t h a t   i t   e n g a g e s   w i t h   an  e n g a g e m e n t  

a r e a   33  a g a i n s t   t h e   f i b e r   f r a c t i o n a t i n g   m e a n s ,   s u b s t a n t i a l l y  

in  t h e   d i r e c t i o n   of  t h e   g e n e r a t r i x .   The  d i m e n s i o n s   of  t h e  

v a n e   35  in  t h e   d i r e c t i o n   of  t h e   g e n e r a t r i x   a r e   s u c h   t h a t  

t h e   v a n e   p r o j e c t s   i n t o   t h e   c o l l e c t i o n   t r o u g h   4,  and  d u r i n g  

r o t a t i o n   of  t h e   s h a f t   19  has   s w e p t ,   a f t e r   one  c o m p l e t e  

r e v o l u t i o n ,   o v e r   t h e   e n t i r e   f i b e r   f r a c t i o n a t i n g   means   w i t h  

w h i c h   i t   c o a c t s .  

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

t h r e e   s e p a r a t e d   s p a c e s   2 2 , 7 , 8 .   The  f i r s t   s p a c e   i s   t h e   f i b e r  

f r a c t i o n a t i n g   c h a m b e r   22,  w h i c h   i s   d e f i n e d   by  t h e   i n l e t   9 

and  t h e   a r e a   b e t w e e n   t h e   f i b e r   f r a c t i o n a t i n g   means   1 , 2 .   T h e  

c h a m b e r   22  i s   open   t o w a r d s   t h e   t r o u g h   4  w h i c h   c l o s e   to   i t s  

l o w e s t   p o i n t   has   an  o p e n i n g   16  w i t h   an  o u t l e t   17.  The  c h a m -  

b e r   22  c o m m u n i c a t e s   v i a   t he   o p e n i n g s   of  t h e   f r a c t i o n a t i n g  



means   1 , 2  w i t h   two  c o n n e c t i o n   s p a c e s   7 , 8 .   One  s p a c e   7  i s  

d e f i n e d   by  t h e   c y l i n d r i c a l   c a s i n g   3,  t h e   end  w a l l   14,  t h e  

p a r t   10  of  t h e   i n t e r m e d i a t e   w a l l ,   t h e   f r a c t i o n a t i n g   means   1 

and  t h e   s u p p o r t   e l e m e n t   5 . w h i c h   f o r m s   t h e   r i g h t - h a n d   s i d e  

w a l l   of   t h e   t r o u g h   4  in  F i g .   1.  The  s e c o n d   c o l l e c t i o n   s p a c e  
8  i s   d e f i n e d   by  t h e   c y l i n d r i c a l   c a s i n g   3,  t h e   end  w a l l   1 5 ,  

t h e   w a l l   12,  t h e   p a r t   11  of  t h e   i n t e r m e d i a t e   w a l l ,   t h e  

f r a c t i o n a t i n g   means   2  and  t h e   s u p p o r t   e l e m e n t   6.  A  common  

o u t l e t   13  i s   c o n n e c t e d   to   t h e   two  c o l l e c t i o n   s p a c e s   7 , 8  

b u t   t h e y   may  e a c h   be  p r o v i d e d   w i t h   an  o u t l e t .  

The  c a s i n g   3,  as  w i l l   be  s e e n   f r o m   F i g .   2,  i s   made  i n  

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

u p p e r   i s   c o n n e c t e d   by  means   of  h i n g e s   21  or   t h e   l i k e   to   t h e  

l o w e r   h a l f   and  i s   t h u s   r a i s a b l e .  

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

f o r   t h e   f r a c t i o n a t i n g   means   1 ,2  s h o u l d   l i e   w i t h i n   t h e  

i n t e r v a l   9 0 °  -   1800  and  p r e f e r a b l y   h a v e   a  v a l u e   of  b e t w e e n  
120°   and  1 5 0 ° .   I t   i s   p a r t i c u l a r l y   p r e f e r r e d   t h a t   b o t h   o f  

t h e   f r a c t i o n a t i n g   m e a n s   1 ,2   h a v e   t h e   same  c o n i c a l   a n g l e .  

A c c o r d i n g   to   one  e m b o d i m e n t ,   t h e r e   i s   o n l y   o n e  

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

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

The  f i b e r   f r a c t i o n a t i n g   means   1 ,2   h a v e   p e r f o r a t i o n s  

23  in  t h e   fo rm  of   h o l e s   or  s l o t s .   The  h o l e s   a r e   p r e f e r a b l y  

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

p a r t   of   t h e   c o n i c a l   h o l e s   f a c i n g   t o w a r d s   a  r e c e p t i o n   s p a c e   7 

or  8.  The  s l o t s   may  a l s o   w i d e n   t o w a r d s   t h e   r e c e p t i o n   s p a c e ,  

or  h a v e   p a r a l l e l   s i d e   w a l l s .   The  s i z e   of   t h e   p e r f o r a t i o n s  

d e p e n d   on  t h e   s i z e   of  p a r t i c l e s   i t   i s   d e s i r e d   to   p a s s   t h r o u g h  

t h e   f i b e r   f r a c t i o n a t i n g   m e a n s ,   and  v a r i e s   w i t h i n   w ide   l i m i t s .  

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

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

l e a s t   d i a m e t e r   i f   t h e y   a r e   c o n i c a l ,   of  0 . 2  -   1 .5   mm,  a n d  

w i t h   a  p e r f o r a t e d   a r e a ,   i . e .   a  q u o t i e n t   b e t w e e n   t h e   t o t a l  

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

t i o n a t i n g   m e a n s ,   of  a t   l e a s t   50%.  The  u p p e r   l i m i t   i s   a b o u t  

50%  f o r   p r a c t i c a l   r e a s o n s .   When  u s i n g   s l o t s ,   t h e y   h a v e   a  



w i d t h   of  0 . 1  -   0 .5   mm.  The  open   a r e a   i s   a l s o   in  t h i s   c a s e  

a t   l e a s t   30%.  For   s c r e e n i n g ,   t h e   o p e n i n g s   h a v e   a  d i a m e t e r  

of  1  -  10  mm,  or   a  w i d t h   of  0 . 2  -   2  mm.  The  open   a r e a   i s  

b e t w e e n   5%  and  30%. 

When  u s i n g   t h e   d e s c r i b e d   a p p a r a t u s ,   t h e   f i b e r   s u s p e n -  
s i o n   i s   s u p p l i e d   t h r o u g h   t h e   i n l e t   9  and  i s   d i s t r i b u t e d   i n  

t h e   i n n e r   c h a m b e r   22  d e f i n e d   by  t h e   f r a c t i o n a t i n g   means   1 , 2 .  

The  s h a f t   19  w i t h   t h e   a g i t a t i n g   means   20  r o t a t e s   in  t h i s  

c h a m b e r ,   t h e   v a n e s   35  e n g a g i n g   w i t h   t h e i r   e n g a g i n g   s u r f a c e  

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

r e t a i n e d   by  t h e   f r a c t i o n a t i n g   m e a n s ,   f rom  f a s t e n i n g   on  s a i d  

m e a n s .   The  h e a v i e r   f r a c t i o n   of  t h e   i n c o m i n g   m a t e r i a l ,   w h i c h  

has   n o t   p a s s e d   t h r o u g h   t h e   o p e n i n g s   23  of  t h e   f i b e r   f r a c -  

t i o n a t i n g   m e a n s ,   is   f e d   o u t   to   t h e   c o l l e c t i o n   t r o u g h   4,  w h e r e  

i t   l e a v e s   t h e   a p p a r a t u s   t h r o u g h   t h e   o p e n i n g   16  and  o u t l e t   1 7 .  

The  f i n e r   f r a c t i o n   of  t h e   i n c o m i n g   m a t e r i a l   i s   c a u s e d   to   p a s s  
t h r o u g h   t h e   o p e n i n g s   23  of  t h e   f r a c t i o n a t i n g   means   1 ,2  i n t o  

t h e   c o l l e c t i o n   s p a c e s   7 , 8 .   The  l a t t e r   f r a c t i o n   l e a v e s   t h e  

c o l l e c t i o n   s p a c e   7 ,8   v i a   t h e   common  o u t l e t   1 3 .  

F i g .   3  i l l u s t r a t e s   a n o t h e r   e m b o d i m e n t   of  t h e   a g i t a t i n g  

means   20  and  i t s   a t t a c h m e n t   to   t h e   s h a f t   19.  The  a rms  3 3 ,  

c a r r y i n g   t h e   v a n e s   35  v i a   a t t a c h m e n t   means   34,  d e p a r t   f r om  a  
c e n t r a l   body  29.  T h i s   body   i s   t h r u s t   i n t o   a  s l e e v e   28  w h i c h  

is   r i g i d l y   a t t a c h e d   to   a  s l e e v e   27.  In  t h e   same  way  as  t h e  

s l e e v e   30,  t h e   s l e e v e   27  i s   s e t t a b l e   a x i a l l y   and  n o n - r o t a t a b l y  

c o n n e c t e d   to   t h e   s h a f t   19.  The  c e n t r a l   body   29  i s   l o c k e d   in  a  
d e s i r e d   p o s i t i o n   w i t h   t h e   a i d   of  a  n u t   26  on  t h e   s l e e v e   2 8 .  

The  vane   35  c o n s i s t s   of  a  p l a s t i c   m a t e r i a l   w i t h   a  

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

t h e   arm  33  v i a   t h e   f i x i n g   means   34  in  t h e   p a r t   c l o s e s t   to  t h e  

s h a f t   19.  S i n c e   t h e   v a n e   i s   o n l y   a t t a c h e d   a t   one  end  and  d u e  

to  i t s   p l a s t i c i t y ,   i t   can   b e a r   y i e l d i n g l y   a g a i n s t   t h e   f i b e r  

f r a c t i o n a t i n g   means   d u r i n g   t h e   r o t a t i o n   of  t h e   a g i t a t i o n  

means   20.  The  v a n e   35  has   a  d i m e n s i o n   in  t h e   d i r e c t i o n   of  t h e  

g e n e r a t r i x   s u c h   t h a t   i t   e x t e n d s   i n t o   t h e   c o l l e c t i o n   t r o u g h   4 .  

I t   t h e r e b y   r e d u c e s   or  e l i m i n a t e s   t h e   edge   e f f e c t   r e s u l t i n g   i n  



p l u g g i n g   up  of  t h e   p e r f o r a t i o n s   n e a r e s t   to   t h e   t r o u g h .   T h e  

c r o s s   s e c t i o n   of  t h e   vane   in  t h e   d i r e c t i o n   of   t h e   g e n e r a t r i x  

i s   p r e f e r a b l y   c o n s t a n t .  

I m p l e m e n t a t i o n s   of  t h e   v a n e   35  in  p r o f i l e ,   i . e .   i n  

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

r a t r i x ,   a r e   i l l u s t r a t e d   in  F i g s .   4  -   7.  The  a r r o w   P  i l l u s -  

t r a t e s   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   v a n e .   The  p a r t   of  t h e  

v a n e   35  e n g a g i n g   a g a i n s t   t h e   f i b e r   f r a c t i o n a t i n g   means   i s  

d e n o t e d   by  36  and  r e l a t e s   to   t h e   e n g a g e m e n t   a r e a .   The  e n g a g e -  

ment   a r e a   36  h a s   s m a l l   d i m e n s i o n   in  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   v a n e   in  r e l a t i o n   to   t h e   t o t a l   d i m e n s i o n   of  t he   vane   i n  

t h e   same  d i r e c t i o n ,   and  i s   f a r t h e s t   f o r w a r d   on  t h e   v a n e .   T h e  

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

or  more  d i s c e r n a b l e   a r e a s .   The  f i r s t   a r e a ,   w h i c h   i s   c o n n e c t e d  

to  t h e   e n g a g e m e n t   a r e a ,   i s   d e n o t e d   by  37.  The  a n g l e   b e t w e e n  

t h e   a r e a   36  and  37  i s   a  r i g h t   a n g l e   or   p r e f e r a b l y   a c u t e ,   e . g .  
9 0  -   40° .   The  a r e a   37  can   be  f l a t ,   c o n v e x   or  c o n c a v e .   T h e  

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

any  of  t h e   s h a p e s   i l l u s t r a t e d   in  F i g s .   1  -   4.  What  i s  

e s s e n t i a l   i s   t h a t   t h e   vane   has   a  s h a p e   s u c h   t h a t   i t   i s   u r g e d  

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

c o l l i d e s   w i t h   on  r o t a t i o n   of   t h e   a g i t a t i n g   means   2 0 .  

B e h i n d   t h e   e n g a g e m e n t   s u r f a c e   36,  s e e n   in  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   v a n e ,   t h e r e   i s   an  a r e a   38  a t   a  
d i s t a n c e   f rom  t h e   f r a c t i o n a t i n g   means   and  f a c i n g   t o w a r d s   i t .  

The  d i s t a n c e   b e t w e e n   t h e   a r e a   38  and  t h e   f i b e r   f r a c t i o n a t i n g  

means   i s   5% -   20%  of  t h e   t o t a l   d i m e n s i o n   of  t h e   vane   in  i t s  

d i r e c t i o n   of  r o t a t i o n .   The  a r e a   b e t w e e n   t h e   a r e a   36  and  t h e  

a r e a   38  has   s m a l l   e x t e n s i o n   as  s e e n   in  t h e   d i r e c t i o n   o f  

r o t a t i o n   of  t h e   v a n e .  

The  r e a r   s i d e   of  t h e   v a n e ,   b e t w e e n   t h e   a r e a   38  a n d  

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

has   a l s o   i m p o r t a n c e   f o r   t h e   a b i l i t y   of  t he   vane   to   keep   t h e  

f r a c t i o n a t i n g   means   c l e a r .   T h i s   i s   p r e f e r a b l y   a  f l a t   a r e a   4 0 ,  

and  t h e   a n g l e   b e t w e e n   i t   and  t h e   a r e a   38  i s   a  r i g h t   a n g l e   o r  

o b t u s e   a n g l e ,   e . g .   9 0 °  -   1 3 5 ° .  

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



f o r e   and  i l l u s t r a t e d   in  t h e   d r a w i n g   i s   of  c o u r s e   o n l y   to   b e  

r e g a r d e d   as  an  e m b o d i m e n t   of  t h e   i n v e n t i o n .   O t h e r   e m b o d i -  

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

c o n c e i v a b l e .   I t   i s   t h u s   n o t   n e c e s s a r y   t h a t   t h e   s h a f t   of  t h e  

a p p a r a t u s   i s   h o r i z o n t a l ,   as  i l l u s t r a t e d   in  t h e   d r a w i n g .   T h e  

s h a f t   may  a l s o   h a v e   a n o t h e r   o r i e n t a t i o n   in  s p a c e .   I t   i s   o f  

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

f r a c t i o n a t i n g   means   w i t h i n   t h e   s c o p e   of  C l a i m   1,  N e i t h e r   i s  

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

means   i s   c o n s t a n t   a l o n g   t h e   e n t i r e   l e n g t h   of  t h e   g e n e r a t r i x .  

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

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

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

w i t h i n   t h e   p r e f e r r e d   i n t e r v a l   of  4 5 °  -   90°  and  p a r t i c u l a r l y  

has   a  v a l u e   b e t w e e n   60°  and  750,   w h i c h   c o r r e s p o n d s   to  a  

c o n i c a l   a n g l e   of  9 0 °  -   180°  and  1 2 0 °  -   1 5 0 ° ,   r e s p e c t i v e l y .  

T h i s   t h u s   s i g n i f i e s   t h a t   t h e   g e n e r a t r i x   of  t h e   f r a c t i o n a t i n g  

means   may  a l s o   c o n s i s t   of  a  c o m p l e t e l y   or   p a r t i a l l y   c u r v e d  

l i n e .  

F i n a l l y   i t   s h o u l d   be  p o i n t e d   o u t   t h a t  t h e   a g i t a t i n g  

means   may  h a v e   m e r e l y   one  a rm,   on  w h i c h   t h e   v a n e   e n g a g i n g  

a g a i n s t   t h e   f i b e r   f r a c t i o n a t i n g   means   i s   a t t a c h e d .   F u r t h e r -  

m o r e ,   t h e   arm  or  a rms   m a y  b e   a t t a c h e d   d i r e c t l y   to   t h e   s h a f t  

19  or  v i a   a  s l e e v e   a x i a l l y   a d j u s t a b l e   on  t h e   s h a f t .   The  a r m s  

may  a l s o   be  a d a p t e d   r e s i l i e n t l y ,   so  t h a t   t h e   v a n e s   a r e  

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

t h e   r e v o l u t i o n a r y   r a t e   of  t h e   s h a f t   1 9 .  



1.  A p p a r a t u s   f o r   f r a c t i o n a t i n g   f i b e r   s u s p e n s i o n   i n -  

c l u d i n g   a  c h a m b e r   (22)  c o n v e r g i n g   t o w a r d s   i t s   p e r i p e r h y ,  

w h i c h   i s   f o r m e d   by  two  a n n u l a r   e l e m e n t s   ( 1 , 2 )   p r e f e r a b l y  

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

f i b e r   f r a c t i o n a t i n g   m e a n s ,   a  c o l l e c t i o n   t r o u g h   (4)  c o n c e n t r i c  

w i t h   and  d i s p o s e d   a t   t h e   p e r i p h e r y   of   t h e   c h a m b e r   (22)  f o r  

f i b e r s   r e t a i n e d   by  t h e   e l e m e n t s   ( 1 , 2 ) ,   a g i t a t i n g   means   ( 2 0 )  

d e p a r t i n g   f rom  a  c e n t r a l l y   a r r a n g e d   s h a f t   (19)  and  r o t a t a b l e  

t h e r e w i t h ,   w h i c h   has   v a n e s   (35)  a d j o i n i n g   t h e   f i b e r   f r a c t i o -  

n a t i n g   means   ( 1 , 2 ) ,   c h a r a c t e r i z e d   in  t h a t   t h e   v a n e s   h a v e   a n  

a r e a   (36)  e n g a g i n g   a g a i n s t   t h e   c o a c t i n g   f i b e r   f r a c t i o n a t i n g  

m e a n s .  

2.  A p p a r a t u s  a s   c l a i m e d   in  C l a i m   1,  c h a r a c t e r i z e d   i n  

t h a t   e a c h   a g i t a t i n g   means   (20)  has   a t   l e a s t   one  b u t   p r e f e r a b -  

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

means   ( 1 , 2 )   s u b s t a n t i a l l y   in  t h e   d i r e c t i o n   of  t h e   g e n e r a t r i x  

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

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

c o l l e c t i o n   t r o u g h   ( 4 ) .  

3.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   1  or  2,  c h a r a c t e r i z -  

ed  in  t h a t   t h e   d i m e n s i o n   of  t h e   e n g a g e m e n t   a r e a   (36)  in  t h e  

d i r e c t i o n   of  r o t a t i o n   of  t h e   vane   (35)  i s   s h o r t   in  r e l a t i o n  

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

t i o n .  

4.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1  -  3 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   e n g a g e m e n t   a r e a   (36)  i s   f a r t h e s t  

f o r w a r d   on  t h e   vane   (35)  in  r e l a t i o n   to  t h e   d i r e c t i o n   o f  

r o t a t i o n   of  t h e   v a n e .  

5.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1  -  4 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   vane   (35)  has   an  a r e a   (38)  f a c i n g  

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

t h e   e n g a g e m e n t   a r e a   (36)  in  r e l a t i o n   to  t h e   d i r e c t i o n   o f  

r o t a t i o n   of  t h e   v a n e ,   t h e   a r e a   (38)  b e i n g   a t   a  d i s t a n c e  

f rom  t h e   f i b e r   f r a c t i o n a t i n g   m e a n s ,   and  in  t h a t   t h e   d i s t a n c e  

is  5% -   20%  of  t h e   d i m e n s i o n   of  t he   vane   (35)  in  t h e   d i r e c -  

t i o n   of  r o t a t i o n   of  t h e   v a n e .  



6.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1  -  5 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   r e a r   s i d e   of  t h e   vane   f o r m s   a n  

a n g l e   of  9 0 °  -  1 3 5 °   w i t h   t h e   f i b e r   f r a c t i o n a t i n g   m e a n s .  

7.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1  -  6 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   f r o n t   edge   of  t he   v a n e   f o r m s   a n  

a n g l e   of  9 0 °  -   40°  w i t h   t h e   e n g a g e m e n t   a r e a   ( 3 6 ) .  

8.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1  -  7 ,  

c h a r a c t e r i z e d   in  t h a t   e a c h   v a n e   (35)  has   a t   l e a s t   one  f l a t  

a r e a   ( 3 7 , 3 9 )   a n d / o r   an  a r e a   (41)  w i t h   c o n t i n u o u s   c u r v a t u r e ,  

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

a r e a   (36)  and  when  t h e   v a n e   (35)  r o t a t e s   c o l l i d e s   w i t h   t h e  

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

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

i n c r e a s i n g   r e v o l u t i o n a r y   r a t e .  

9.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1  -  8 ,  

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

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

10.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1  - . 9 ,  

c h a r a c t e r i z e d   in  t h a t   e a c h   v a n e   (35)  i s   r e s i l i e n t l y   a r r a n g e d  

r e l a t i v e   t h e   s h a f t   ( 1 9 ) .  

11.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1  -  1 0 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   f i b e r   f r a c t i o n a t i n g   means   ( 1 , 2 )   a r e  

p r o v i d e d   w i t h   h o l e s   or  s l o t s   w i t h   an  open   a r e a   of  a t   m o s t   30%.  

12.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1  -  1 0 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   f i b e r   f r a c t i o n a t i n g   means   ( 1 , 2 )   a r e  

p r o v i d e d   w i t h   h o l e s   or  s l o t s   w i t h   an  open   a r e a   of  20% -   50%.  

13.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   5  -   1 2 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   f l a t   r e a r   s i d e   (40)  of  t h e   v a n e  

(35)  f o r m s   an  a n g l e   w i t h   t h e   p l a n e   of  t h e   e n g a g e m e n t   a r e a   ( 3 6 )  

of  9 0 °  -   1 5 0 ° ,   p r e f e r a b l y   9 0 °  -   1 3 5 ° .  

14.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1  -  1 3 ,  

c h a r a c t e r i z e d   in  t h a t   e a c h   a g i t a t i n g   means   (20)  i n c l u d e s   a  

c e n t r a l   body   (32)  a t t a c h a b l e   to   t h e   s h a f t   (19)  and  a t   l e a s t  

one  b u t   p r e f e r a b l y   two  arms  (33)  a r r a n g e d   on  t h e   c e n t r a l   b o d y  

(32)  w i t h   an  a t t a c h m e n t   means   (34)  f o r   a  v a n e   (35)  on  e a c h  

arm  ( 3 3 ) .  



15.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  C l a i m s   1  -  1 3 ,  

c h a r a c t e r i z e d   in  t h a t   e a c h   a g i t a t i n g   means   (20)  has   a t   l e a s t  

one  arm  (33)  a t t a c h a b l e   d i r e c t l y   or  i n d i r e c t l y   on  t h e   s h a f t  

(19)  w i t h   an  a t t a c h m e n t   means   (34)  f o r   a  v a n e   ( 3 5 ) .  
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