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@  Rotary  pulp  screen  of  the  vertical  pressure  type  having  pulp  stock  feed  at  different  axial  positions  on  the  i 
12 

  A  rotary  pulp  screening  device  (10)  of  the  vertical  type 
has  a  screen  (25)  which  provides  a  streamline  flow  of  pulp- 
stock,  there  being  a  fairly  constant  flow  of  pulp  through  the 
screen  from  top  to  bottom,  thus  utilising  the  full  height  of  the 
screen.  The  screening  device  includes  a  generally  cylindri- 
cal  housing  (11)  with  a  vertical  cylindrical  screen  (25)  the- 
rein,  a  rotary  impeller  (30)  mounted  for  rotation  within  the 
screen,  the  impeller  having  a  body  whose  top  is  substantial- 
ly  level  with  the  disc  ring  and  bottom  is  adjacent  the  lower 
end  of  the  cylindrical  screen,  the  body  having  a  shape  with 
circular  axial  cross  section  from  the  top  to  the  bottom, 
whose  diameter  increases  from  the  top  to  the  bottom  thus 
leaving  a  larger  annular  space  at  the  top,  and  impeller 
blades  (35)  radiating  from  at  least  a  portion  of  the  body  of 
the  impeller  and  extending  to  within  a  short  distance  from 
the  screen  for  the  height  of  the  screen.  The  improvement 
comprises  at  least  one  substantially  frusto-conical  shaped 
baffle  (41)  concentric  with  the  body  of  the  impeller,  extend- 
ing  down  from  the  top  of  the  screen  (25)  adapted  to  divide 
flow  of  pulp  stock  entering  the  screening  device,  and  direct 
the  divided  flows  to  different  vertical  locations  on  the  pulp 
screen. 



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  r o t a r y   s c r e e n i n g  

o f  p u l p   s t o c k   and  more  p a r t i c u l a r l y   to  i m p r o v e m e n t s   in  b o t h  

the   method  and  the   d e v i c e   fo r   s c r e e n i n g   pulp   s t o c k   i n  

p r e s s u r e   s c r e e n s .  
The  s c r e e n i n g   of  a wood  p u l p   s l u r r y   is  n e c e s s a r y   i n  

the   p r o d u c t i o n   of  p a p e r   to  remove  l a r g e   f i b e r s ,   s h i v e s   a n d  

o t h e r   r e j e c t s .   Over  t he   y e a r s   e q u i p m e n t   and  p r o c e s s e s   t o  

s c r e e n   the   p u l p   have  i m p r o v e d .   I n i t i a l l y   pu lp   s t o c k   w a s  

p a s s e d   t h r o u g h   a  v i b r a t i n g   s c r e e n ,   an  i m p r o v e m e n t   of  t h i s  
method  was  a  c y l i n d r i c a l   p u l s a t i n g   method   where  f o i l s   w e r e  
r o t a t e d   i n s i d e   a  s c r e e n   to  p r o d u c e   a  p u l s a t i n g   e f f e c t   on  a  
mat  of  f i b e r s   a d j a c e n t   the   s c r e e n .   The  p r e s e n t   m e t h o d ,   a n d  

the   one  t h a t   is  u sed   in  most   modern   p a p e r   m i l l s ,   is  t h e  

r o t a t i n g   method   where   f i b e r s   are   s c r e e n e d   in  a  c y l i n d r i c a l  

s c r e e n ,   g e n e r a l l y   a  v e r t i c a l   s c r e e n .   A  s e r i e s   of  i m p e l l e r  
b l a d e s   r o t a t e   i n s i d e   the   s c r e e n ,   and  p u l p   s l u r r y   is  fed  t o  

the   top  of  the   s c r e e n .   As  t he   s l u r r y   p a s s e s   t h r o u g h   t h e  

s c r e e n ,   the   f i b e r s   are   fo rmed   i n t o   a  mat  b e t w e e n   the  s c r e e n  

p l a t e   and  the   i m p e l l e r   b l a d e s ,   the   mat  r o t a t e s   due  to  t h e  

movement  of  the   i m p e l l e r   b l a d e s   and  a t   the   same  t ime  has  a n  
a x i a l   movement   downwards   so  t h a t   the   r e j e c t   p a r t i c l e s   in  t h e  

pu lp   s t o c k   are  h e l d   in  the   mat  and  c o n v e y e d   to  the   b o t t o m  
of  the  s c r e e n   where   t h e y   are   r emoved   in  a  r e j e c t   c h a m b e r .  

The  mat  s h o u l d   r e t a i n   s u b s t a n t i a l l y   t he   same  t h i c k n e s s   f r o m  

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

from  b e c o m i n g   too  t h i c k   and  c a u s i n g   f i b e r s   to  p lug   h o l e s   i n  

the   s c r e e n   p l a t e .  
As  d i s c l o s e d   in  U.S.  p a t e n t   3 , 7 1 3 , 5 3 6   and  U . S .  

p a t e n t   4 , 2 6 8 , 3 8 1 ,   i t   is  p r e f e r r e d   to  have  a  pu lp   s t o c k   f l o w  

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

p a r a b o l i c   c u r v e .   To  t h e s e   ends   t he   main  shape  of  t h e  



i m p e l l e r   has  been  a r r a n g e d   so  the   d i s t a n c e   b e t w e e n   t h e  

s c r e e n   and  t he   i m p e l l e r   f a c e   at  the   top   o f  t h e   i m p e l l e r   i s  

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

the  i m p e l l e r   f a c e   at  t he   b o t t o m   of  the   i m p e l l e r .   The  aim  o f  

bo th   t h e s e   p r i o r   a r t   d e s i g n s   is   to  p r o v i d e   a  s t r e a m l i n e   f l o w  

of  pu lp   s t o c k   t h r o u g h   the   s c r e e n i n g   d e v i c e   and  a l s o   t o  

e n s u r e   t h a t   t he   f u l l   h e i g h t   of  the   s c r e e n   i s   u s e d .   I f   t h e  

mat  of  f i b e r s   down  the   s c r e e n   v a r i e s   in  t h i c k n e s s ,   p l u g g i n g  
of  the   s c r e e n   can  o c c u r   and  some  s c r e e n   a r e a s   do  not   s c r e e n  
f i b e r s .   T h i s   r e s u l t s   in  the   s c r e e n i n g   d e v i c e  w o r k i n g  
i n e f f i c i e n t l y .  

I n a s m u c h   as  the   i m p e l l e r   b l a d e s   r o t a t e   at   a  c o n s t a n t  

speed ,   i t   is   a s sumed   t h a t   t he   mat  b e t w e e n   t he   b l a d e s   and  t h e  

face  of  t he   s c r e e n   a l s o   r o t a t e s   at   a  s u b s t a n t i a l l y   c o n s t a n t  

speed .   However ,   in  t he   p a s t   i t   has  no t   a l w a y s   been  p o s s i b l e  
to  e n s u r e   t h a t   the   t h i c k n e s s   of  the   mat  and  the   a x i a l   s p e e d  
of  the   p u l p   s t o c k   in  the   mat  of  f i b e r s   a d j a c e n t   the   s c r e e n   i s  

c o n s t a n t   f o r   t he   f u l l   h e i g h t   of  the   s c r e e n .   I t   i s ,   t h e r e f o r e ,  

a  p u r p o s e   of  the   p r e s e n t   i n v e n t i o n   to  d i r e c t   f r e s h   pu lp   s t o c k  

to  t he   s c r e e n   p l a t e   at   p o i n t s   a x i a l l y   d i s t a n t   from  the  i n l e t  

end  of  t he   p u l p   s c r e e n   and  t h u s   u t i l i z e   t he   f u l l   h e i g h t   o f  

the  pu lp   s c r e e n .   This   i n t r o d u c t i o n   of  f r e s h   pu lp   s t o c k   h a s  

the  e f f e c t   of  i n c r e a s i n g   the   r a t e   of  a c c e p t a n c e   of  s t o c k  

t h r o u g h   the   s c r e e n   p l a t e   at   the   d i f f e r e n t   a x i a l   p o i n t s ,  
s i n c e   the   h i g h e s t   r a t e   of  f low  in  e x i s t i n g   p u l p   s c r e e n s   is   a t  
the  i n l e t   where   t h e - s t o c k   is   f r e s h .   I t   a l s o   has  the   e f f e c t  

of  a c t i n g   as  d i l u t i o n   t h e r e b y   d e c r e a s i n g   the   need  for   i n t e r -  

na l   d i l u t i o n  w a t e r   at   t he   d i f f e r e n t   a x i a l   p o i n t s .   The  

r e s u l t i n g   m a c h i n e   m a i n t a i n s   a  s u b s t a n t i a l l y   c o n s t a n t   v e l o c i t y  
for   the  pu lp   s t o c k   in  the   a x i a l   d i r e c t i o n   down  the   f a c e   o f  

the  s c r e e n .   In  a d d i t i o n   to  t h i s ,   d i l u t i o n   w a t e r   is  a d d e d  

below  the   l a s t   p o i n t   of  a p p l i c a t i o n   of  p u l p   s t o c k   to  t h e  

s c r e e n   to  d i l u t e   the   r e m a i n i n g   p u l p   s t o c k   and  e n s u r e   a  

r e a s o n a b l y   c o n s t a n t   v e l o c i t y   of  p u l p   s t o c k ,   i n c l u d i n g   r e j e c t s ,  
down  the  face   of  the   s c r e e n   be low  the   a x i a l   p o i n t s   of  p u l p  



s t o c k   a p p l i c a t i o n s .  
The  a r r a n g e m e n t   of  d i v i d i n g   the   pu lp   s t o c k   f l o w  

i n t o   p a r t s ,   t o g e t h e r   w i t h   the   l o c a t i o n s   where   the  p a r t s   a r e  
d i r e c t e d   t o w a r d s   the   s c r e e n ,   and  the   q u a n t i t y   of  d i l u t i o n  

w a t e r   mixed   w i t h   the  pu lp   s t o c k   be low  t h e s e   s c r e e n   l o c a -  

t i o n s ,   a r e  a l l   v a r i a b l e s   t h a t   can  be  t u n e d   to  s u i t   t h e  

g e o m e t r y   of  a  p a r t i c u l a r   pu lp   s c r e e n i n g   d e v i c e .   The  

h i g h e s t   r a t e   of  p u l p   s t o c k   f low  a l w a y s   o c c u r s   at   the   i n -  
l e t   end  o f  p r e s e n t   d a y  p u l p   s c r e e n s ,   so  by  h a v i n g   d i f f e r e n t  

p o i n t s   on  the   s c r e e n   where  f r e s h   p u l p  i s   a p p l i e d   i n c r e a s e s  
the   c a p a c i t y   a t   t h o s e   p o i n t s   and  c o n s e q u e n t l y   i n c r e a s e s  
the   c a p a c i t y   of  the   whole   p u l p   s c r e e n .  

At  t he   i n l e t   end,   the   c o n s i s t e n c y   of  the   p u l p  
s t o c k   t h a t   has  p a s s e d   t h r o u g h   the   s c r e e n   is  s i m i l a r   to  t h e  

c o n s i s t e n c y   of  t he   f r e s h   pu lp   s t o c k   fed  to  the   s c r e e n ,  
w h e r e a s   f u r t h e r   down  the  s c r e e n   t h e r e   i s   a  c o n s i d e r a b l e   c o n -  
s i s t e n c y   d r o p .   The  e f f e c t   of  b r i n g i n g   in  f r e s h   pu lp   s t o c k  

at  d i f f e r e n t   p o i n t s   down  the   s c r e e n   is  to  r e d u c e   the   o v e r -  
a l l   c o n s i s t e n c y   d rop   b e t w e e n   the  p u l p   s t o c k   and  the   s c r e e n e d  

p u l p   s t o c k   down  t he   s c r e e n .   A  r e d u c t i o n   of  t h i s   c o n s i s t e n c y  

drop  is  b e n e f i c i a l   to  the   p r o c e s s .  
The  i n t r o d u c t i o n  o f   f r e s h   p u l p   s t o c k   at  d i f f e r e n t  

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

down  the   s c r e e n , h a s   the   e f f e c t   of  m a k i n g   the   pu lp   s c r e e n  
u n i t   more  s t a b l e .   I t   has  been  o b s e r v e d   in  f i e l d   t r i a l s   t h a t  

the   p u l p   s c r e e n   u n i t   of  the   p r e s e n t   i n v e n t i o n   is  m o r e  
d i f f i c u l t   to  p l u g   t h a n   e x i s t i n g   p u l p   s c r e e n s ,   and  f u r t h e r -  

more ,   the   s c r e e n   u n p l u g s   w i t h   o n l y   m i n o r   c o r r e c t i v e   a c t i o n ,  

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

I t   has  been  found  t h a t   t h i s   a r r a n g e m e n t   o f  s c r e e n -  

ing  pu lp   s t o c k   i n c r e a s e s   the  e f f i c i e n c y   of  t he   s c r e e n   i n -  

asmuch  as  l e s s   h o r s e p o w e r   is  r e q u i r e d   to  r o t a t e   the   i m p e l l e r  

fo r   a  s i m i l a r   f low  of  pu lp   s t o c k   t h r o u g h   a  known  t ype   o f  

s c r e e n i n g   d e v i c e .   A l t e r n a t i v e l y ,   an  i n c r e a s e d   f low  o f  p u l p  



s t o c k   may  be  s c r e e n e d   fo r   t he   same  h o r s e p o w e r   r e q u i r e m e n t  

u s i n g   a  known  t y p e   of  s c r e e n i n g   d e v i c e .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   in  a  r o t a r y   p u l p  

s c r e e n i n g   d e v i c e   of  t he   v e r t i c a l   p r e s s u r e   t y p e ,   i n c l u d i n g  

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

lower   s c r e e n i n g   c h a m b e r   w i t h   a  d i s c   r i n g   d i v i d i n g   t h e  

uppe r   chamber   from  the   l ower   c h a m b e r ,   v e r t i c a l   c y l i n d r i c a l  

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

fo r   r o t a t i o n   a b o u t   a  c e n t r a l   v e r t i c a l   a x i s   w i t h i n   t h e  

s c r e e n ,   the   i m p e l l e r   h a v i n g   a  body  whose  top  is   s u b s t a n t i a l l y  
l e v e l   w i t h   t he   d i s c   r i n g   and  b o t t o m   is  a d j a c e n t   t he   l o w e r  

end  of  the   c y l i n d r i c a l   s c r e e n ,   the   body  h a v i n g   a  s h a p e   w i t h  

c i r c u l a r   a x i a l   c r o s s   s e c t i o n   from  the   top  to  the   b o t t o m ,  
whose  d i a m e t e r   i n c r e a s e s   from  the   top   to  t he   b o t t o m   t h u s  

l e a v i n g   a  l a r g e r   a n n u l a r   s p a c e   at   the   t o p ,   and  an  a n n u l a r  

i n l e t   b e t w e e n   t he   d i s c   r i n g   and  the   top   of  t he   body ,   m e a n s  
fo r   r o t a t i n g   the   i m p e l l e r ,   i m p e l l e r   b l a d e s   r a d i a t i n g   f r o m  

at   l e a s t   a  p o r t i o n   of  t h e   body  of  t he   i m p e l l e r   and  e x t e n d i n g  
to  w i t h i n   a  s h o r t   d i s t a n c e   from  the   s c r e e n   fo r   t he   h e i g h t   o f  

the   s c r e e n ,   and  pu lp   d i s c h a r g e   o u t l e t   from  the  lower   c h a m b e r  

o u t s i d e   the   p u l p   s c r e e n ,   the   i m p r o v e m e n t   c o m p r i s i n g   at  l e a s t  

one  s u b s t a n t i a l l y   f r u s t o - c o n i c a l   s h a p e d   b a f f l e ,   c o n c e n t r i c   w i t h  
the  body  of  the   i m p e l l e r ,   e x t e n d i n g   down  from  the   a n n u l a r   i n l e t ,  
a d a p t e d   to  d i v i d e   f low  of  p u l p   s t o c k   e n t e r i n g   the  a n n u l a r   i n l e t ,  
the   b a f f l e   f o r m i n g   an  a n n u l a r   a x i a l   c r o s s   s e c t i o n a l   o p e n i n g  
b e t w e e n   the   b a f f l e   and  the   body  of  the   i m p e l l e r   h a v i n g   a  s u b -  

s t a n t i a l l y   s i m i l a r   c r o s s   s e c t i o n a l   a r e a   at   the   i n l e t   end  as  a t  
the  bo t tom  of  the   b a f f l e ,   and  the  b a f f l e   j o i n e d   e x t e r i o r l y   t o  
the   i m p e l l e r   b l a d e s .  

In  a n o t h e r   e m b o d i m e n t   the   o p e n i n g   b e t w e e n   the   b a f f l e  
and  the  body  of  the   i m p e l l e r   has  no  i m p e l l e r   b l a d e s   t h e r e i n .  

In  an  e m b o d i m e n t   of  the   i n v e n t i o n ,   a  f r u s t o - c o n i c a l  

i n l e t   r i n g   may  be  p r o v i d e d   in  the  uppe r   chamber   e x t e n d i n g   u p -  
wards   from  the   d i s c   r i n g ,   w i t h   the   s m a l l e s t   d i a m e t e r   at  the   t o p  
of  the  i n l e t   r i n g ,   and  the   r o t a r y   i m p e l l e r   has  a  cone  p o r t i o n  
formed  to  the  p a r a b o l o i d a l   segment   shaped   body  to  form  a n  
a p p r o x i m a t e   p a r a b o l o i d   shape .   The  a x i a l   h e i g h t   o f  



the   b a f f l e   is  p r e f e r a b l y   a b o u t   20%  of  the  h e i g h t   of  t h e  

c y l i n d r i c a l   s c r e e n   and  d i l u t i o n   w a t e r   is   p r e f e r a b l y   a p p l i e d  
to  the   c y l i n d r i c a l   s c r e e n   below  the   b a f f l e .   In  a n o t h e r  

embod imen t   the   i m p e l l e r   has  a  p a r a b o l o i d a l   s e g m e n t  s h a p e d  

body,   which   may  be  formed  from  a  p l u r a l i t y   of  f r u s t o - c o n i c a l  

s e g m e n t s .   In  a  s t i l l   f u r t h e r   embod imen t   the   i m p e l l e r   h a s  

a  f r u s t o - c o n i c a l   shaped   b o d y .  
In  ye t   a  f u r t h e r   e m b o d i m e n t ,   two  b a f f l e s   a r e  

p r o v i d e d   one  above  the  o t h e r ,   p o s i t i o n e d   such  t h a t   the   f l o w  

of  pu lp   s t o c k   e n t e r i n g   the   a n n u l a r   i n l e t   is  d i v i d e d   i n t o  
t h r e e   p a r t s ,   a  f i r s t   p a r t   p a s s i n g   t h r o u g h  

a  f i r s t   a n n u l a r   space   b e t w e e n   the   top  of  the   f i r s t   b a f f l e   a n d  

the   d i s c   r i n g ,   a  s econd   p a r t   p a s s i n g   t h r o u g h   a  s econd   a n n u l a r  

space   b e t w e e n   the  bo t tom  of  the   f i r s t   b a f f l e   and  the  top  o f  

the   s econd   b a f f l e ,   and  a  t h i r d   p a r t   p a s s i n g   t h r o u g h   a  t h i r d  

a n n u l a r   space   b e t w e e n   the   b o t t o m   of  t he   s econd   b a f f l e   and  t h e  

s u r f a c e   of  the   body  of  the   i m p e l l e r .   In  ye t   a  f u r t h e r   e m b o d i -  

ment ,   t h r e e   b a f f l e s   may  be  p r o v i d e d ,   t h i s   embod imen t   is  p a r -  
t i c u l a r l y   u s e f u l   in  h igh   s c r e e n s .   Again   the  h e i g h t   of  e a c h  

b a f f l e   is  p r e f e r a b l y   abou t   20%  of  the   h e i g h t   of  the   c y l i n d r i -  
c a l   s c r e e n .   A  s t i l l   f u r t h e r   e m b o d i m e n t   p r o v i d e s   for   a  

p l u r a l i t y   of  b a f f l e s ,   e x t e n d i n g   downwards   one  below  the   o t h e r .  

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

r o t a r y   i m p e l l e r   a d a p t e d   to  r o t a t e   i n s i d e   a  c y l i n d r i c a l   s c r e e n  
of  a  pu lp   s c r e e n i n g   d e v i c e   of  the   v e r t i c a l   p r e s s u r e   t y p e ,   t h e  

i m p e l l e r   c o m p r i s i n g   a  body  h a v i n g   a  shape   w i t h   c i r c u l a r   a x i a l  

c r o s s   s e c t i o n   from  top  to  b o t t o m   whose  d i a m e t e r   i n c r e a s e s  
from  the   top  to  the   b o t t o m ,   i m p e l l e r   b l a d e s   r a d i a t i n g   f r o m  

at  l e a s t   a  p o r t i o n   of  the   body  of  the   i m p e l l e r   and  e x t e n d i n g  
to  w i t h i n   a  s h o r t   d i s t a n c e   from  the  s c r e e n   for   the  h e i g h t   o f  

the   s c r e e n ,   at  l e a s t   one  s u b s t a n t i a l l y   f r u s t o - c o n c i a l   s h a p e d  
b a f f l e   c o n c e n t r i c   w i t h   the   body  of  the   i m p e l l e r ,   e x t e n d i n g  
down  from  the  top  of  the   i m p e l l e r ,   a d a p t e d   to  d i v i d e   f low  o f  

pu lp   s t o c k ,   the   b a f f l e   f o r m i n g   an  a n n u l a r   a x i a l   c r o s s   s e c t i o n a l  

o p e n i n g   be tween   the  b a f f l e   and  the   body  of  the   i m p e l l e r   h a v i n g  



a  s u b s t a n t i a l l y   s i m i l a r   c r o s s   s e c t i o n a l   a r e a   at  the   i n l e t  
end  as  at  the   bo t tom  of  the   b a f f l e ,   the   b a f f l e   j o i n e d  

e x t e r i o r l y   to  the   i m p e l l e r   b l a d e s .  

There   is  a l s o   p r o v i d e d   in  a  p r o c e s s   of  s c r e e n i n g   a  

pu lp   s t o c k   in  a  r o t a r y   pu lp   s c r e e n i n g   d e v i c e   of  the   v e r t i c a l  

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

upper   i n l e t   chamber   and  a  l ower   s c r e e n i n g   chamber   w i t h   a  
d i s c   r i n g   d i v i d i n g   the   uppe r   chamber   from  the  lower   c h a m b e r ,  
v e r t i c a l   c y l i n d r i c a l   s c r e e n   w i t h i n   the   lower  c h a m b e r ,   r o t a r y  
i m p e l l e r   mounted   for   r o t a t i o n   abou t   a  c e n t r a l   v e r t i c a l   a x i s  

w i t h i n   the  s c r e e n ,   the   i m p e l l e r   h a v i n g   a  body  whose  top   i s  

s u b s t a n t i a l l y   l e v e l   w i t h   the   d i s c   r i n g   and  bo t tom  is   a d j a c e n t  
the   lower  end  of  t he   c y l i n d r i c a l   s c r e e n ,   the   body  h a v i n g   a  

shape  w i th   c i r c u l a r   a x i a l   c r o s s   s e c t i o n   from  the  top  to  t h e  

bo t tom  thus   l e a v i n g   a  l a r g e r   a n n u l a r   space   at  the   t o p ,   and  a n  
a n n u l a r   i n l e t   b e t w e e n   the   d i s c   r i n g   and  the  top  of  the   b o d y ,  

means  for   r o t a t i n g   the   i m p e l l e r ,   i m p e l l e r   b l a d e s   r a d i a t i n g  
from  at  l e a s t   a  p o r t i o n   of  t he   body  of  the   i m p e l l e r   a n d  

e x t e n d i n g   to  w i t h i n   a  s h o r t   d i s t a n c e   from  the   s c r e e n   fo r   t h e  

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

lower  chamber   o u t s i d e   the   p u l p   s c r e e n ,   w h e r e i n   pu lp   s t o c k  

e n t e r i n g   the   a n n u l a r   i n l e t   is   r o t a t e d   by  the   i m p e l l e r   b l a d e s ,  
f lows  down  the   s c r e e n   and  mixes   w i t h   d i l u t i o n   w a t e r ,   the   p u l p  
s t o c k   p a s s i n g   t h r o u g h   the   s c r e e n   fo r   s u b s t a n t i a l l y   the   f u l l  

h e i g h t   of  the   s c r e e n   and  e x i t i n g   t h r o u g h   the  pu lp   d i s c h a r g e ,  
the   i m p r o v e m e n t   c o m p r i s i n g   the   s t e p s   of :   d i v i d i n g   the   f l o w  

of  pu lp   s t o c k   e n t e r i n g   the   a n n u l a r   chamber   i n t o   a  p l u r a l i t y  
of  p a r t s   b e f o r e   the  pu lp   s t o c k   is  r o t a t e d   by  the   i m p e l l e r  

b l a d e s ,   d i r e c t i n g   each   of  t he   p a r t s   at  a  d i f f e r e n t   v e r t i c a l  

l o c a t i o n   on  the  s c r e e n   such   t h a t   the   v e l o c i t y   of  pu lp   s t o c k  

down  the   s c r e e n   is  s u b s t a n t i a l l y   c o n s t a n t ,   and  a d d i n g   d i l u t i o n  

w a t e r ,   i f   n e c e s s a r y ,   to  the   p u l p   s t o c k   at  f u r t h e r   v e r t i c a l  

l o c a t i o n s   on  the   s c r e e n   below  the   l o c a t i o n s   where  the   p a r t s  
are  d i r e c t e d   such  t h a t   the   v e l o c i t y   of  the  pu lp   s t o c k   down 

to  the   bo t tom  of  the   s c r e e n   r e m a i n s   s u b s t a n t i a l l y   c o n s t a n t .  



In  ye t   a  f u r t h e r   embod imen t   the   f low  of  pu lp   s t o c k  
is  d i v i d e d   i n t o   a  p l u r a l i t y   of  e q u a l   p a r t s ,   the   f i r s t   p a r t  
d i r e c t e d   at  the   top  of  the   s c r e e n   and  the   r e m a i n i n g   p a r t s  
d i r e c t e d   at  d i s t a n c e s   a p a r t   r e p r e s e n t i n g   a b o u t   20%.  of  t h e  

h e i g h t   of  the   s c r e e n .  
In  d r a w i n g s   which   i l l u s t r a t e   the   e m b o d i m e n t s   o f  

the  i n v e n t i o n   and  which  accompany  t h i s   s p e c i f i c a t i o n .  
F ig .   1  is  a  v e r t i c a l   s e c t i o n   of  one  e m b o d i m e n t   o f  

a  r o t a r y   pu lp   s c r e e n i n g   d e v i c e   of  the   p r e s e n t   i n v e n t i o n   w i t h  

two  b a f f l e s .  

F ig .   2  is  a  p a r t i a l   v e r t i c a l   s e c t i o n   of  F ig .   1 

showing   a  d e t a i l   of  the   b a f f l e s   for   s e p a r a t i n g   the  f low  o f  

pu lp   s t o c k   to  the   s c r e e n .  
F ig .   3  is  a  top  p l a n   view  of  the   i m p e l l e r   a n d  

r o t o r   b l a d e s   for   the   s c r e e n i n g   d e v i c e   shown  in  F i g .   1 .  

F ig .   4  is  a  v e r t i c a l   e l e v a t i o n   of  one  p a i r   o f  

i m p e l l e r   b l a d e s   at  l i n e   4-4  of  F ig .   3 .  

F i g s .   5A  to  5G  are   s e c t i o n a l   v i ews   t a k e n   at  l i n e  
5-5  of  F ig .   4  s h 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  i m p e l l e r  
b l a d e s .  

F ig .   6  is   a  p a r t i a l   v e r t i c a l   s e c t i o n   of  a n o t h e r  

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

F ig .   7  is  a  p a r t i a l   v e r t i c a l   s e c t i o n   of  ye t   a  
f u r t h e r   e m b o d i m e n t   of  a  r o t a r y   pu lp   s c r e e n i n g   d e v i c e  

h a v i n g   t h r e e   b a f f l e s .  

F ig .   8  is  a  p a r t i a l   v e r t i c a l   s e c t i o n   of  a  r o t a r y  

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

i m p e l l e r   body  and  a  s i n g l e   b a f f l e .  

One  e m b o d i m e n t   of  a  pu lp   s c r e e n i n g   d e v i c e   10  i s  

shown  in  F ig .   1  h a v i n g   a  g e n e r a l l y   c y l i n d r i c a l   h o u s i n g   11 

w i t h   a  top  c o v e r   12  j o i n e d   to  the  c y l i n d r i c a l   h o u s i n g   11  a t  

f l a n g e   13.  The  c y l i n d r i c a l   h o u s i n g   11  has  a  lower   f l a n g e  
14  which   r e s t s   on  a  c a s i n g   b o t t o m   f l a n g e   15  s u p p o r t e d   on  a  
base  p l a t e   1 6 .  



In  the   c y l i n d r i c a l   h o u s i n g   11,  s p a c e d   down  from  t h e  

top  f l a n g e   13,  is  a  d i s c   r i n g   17,  which   d i v i d e s   the   h o u s i n g  
i n t o   an  upper   i n l e t   chamber   18,  above  the   d i s c   r i n g   17,  a n d  

a  lower   s c r e e n i n g   chamber   19,  below  the   d i s c   r i n g   17.  A 
t u b u l a r   i n l e t   p i p e   20,  h a v i n g   a  f l a n g e   21,  at  t he   end  t h e r e -  
of  p r o v i d e s   e n t r y   to  the  i n l e t   chamber   18.  A  c o n i c a l   i n l e t  

r i n g   22  has  a  l ower   f l a n g e   23,  at  i t s   l a r g e s t   d i a m e t e r   w h i c h  
r e s t s   on  the   d i s c   r i n g   17.  The  lower   f l a n g e   23,  o v e r l a p s   t h e  

d i s c   r i n g   17,  so  t h a t   pu lp   s t o c k   p a s s i n g   i n t o   the   i n l e t  
chamber   18,  moves  up  the   c o n i c a l   s i d e   of  the   i n l e t   r i n g   2 2 ,  
and  p a s s e s   ove r   the   s m a l l   d i a m e t e r   l i p   24,  f l o w i n g   d o w n w a r d s  

t h r o u g h   the   c o n i c a l   i n l e t  r i n g   22,  i n t o   the   lower   chamber   1 9 .  

A  v e r t i c a l   c y l i n d r i c a l   s c r e e n   25,  is  mounted   a x i a l l y  
in  the   lower   chamber   19,  and  e x t e n d s   fo r   the   f u l l   h e i g h t   o f  

the   chamber   19,  from  the   lower   f l a n g e   14,  to  t he   d i s c   r i n g   1 7 .  

An  a c c e p t   chamber   26,  is  p r o v i d e d   in  t he   lower   chamber   1 9 ,  
o u t s i d e   the   s c r e e n   25.  An  o u t l e t   27,  at  the   b o t t o m   of  t h e  

a c c e p t   chamber   26,  in  the   c y l i n d r i c a l   h o u s i n g   11,  o u t s i d e  

the  s c r e e n   25,  a l l o w s   the   s c r e e n e d   a c c e p t   f i b e r s   to  l e a v e   t h e  

s c r e e n i n g   d e v i c e   10.  A  f l a n g e   28,  at  the   end  of  t he   o u t l e t  

27,  p r o v i d e s   a  c o n n e c t i o n   to  d i s c h a r g e   d u c t s .  

A  r o t a r y   i m p e l l e r   30,  is  p o s i t i o n e d   a x i a l l y   w i t h i n  
the   s c r e e n   25.  In  the   embod imen t   shown,  the  r o t a r y   i m p e l l e r  
30,  in  the  s c r e e n i n g   a r e a   is  shaped   a p p r o x i m a t e l y   in  the   f o r m  

of  a  p a r a b o l o i d   s e g m e n t .   The  p a r a b o l o i d   s egmen t   is  f o r m e d  
from  a  s e r i e s   of  t r u n c a t e d   cones   j o i n e d   t o g e t h e r   and  has  a  
cu rved   nose  cone  31,  on  the  top  so  the   o v e r a l l   shape   of  t h e  

i m p e l l e r   is  p a r a b o l o i d a l .   The  i m p e l l e r   30,  is  made  in  t h i s  

manner  for   e a se   of  c o n s t r u c t i o n   but   the   a p p r o x i m a t e   p a r a b o l o i d  

shape   p r o v i d e s   s t r e a m l i n e   f low  to  the   s c r e e n .   In  the   e m b o d i -  

ment  shown,  the   nose  cone  31,  e x t e n d s   up  i n t o   t he   c o n i c a l   i n -  

l e t   r i n g   22,  of  the   upper   chamber   18.  The  t i p   of  the   n o s e  

cone  31,  may  be  the   same  h e i g h t   as  the   top  of  t he   s c r e e n   2 5 .  

Thus,   t h a t   p o r t i o n   of  the   i m p e l l e r   30,  w i t h i n   the   s c r e e n i n g  

a rea   forms  what  is  r e f e r r e d   to  as  a  p a r a b o l o i d a l   s e g m e n t .  



In  o t h e r   e m b o d i m e n t s   the   nose  cone  31,  may  be  o m i t t e d .   The  

shape   of  the   i m p e l l e r   may  be  formed  from  o n l y   two  t r u n c a t e d  

cones   w i t h   d i f f e r e n t   s l o p e s   as  d i s c l o s e d   in  U n i t e d   S t a t e s  
P a t e n t   3 , 7 1 3 , 5 3 6 ,   d a t e d   J a n u a r y   30,  1 9 7 3 .  

The  p r e s e n t   i n v e n t i o n   can  be  a p p l i e d   t o  e x i s t i n g  
r o t a r y   s c r e e n s   by  r e t r o f i t t i n g   a  new  i m p e l l e r   in  an  e x i s t i n g  

s c r e e n .   The  r e t r o f i t   i m p e l l e r   may  have  a  f r u s t o - c o n i c a l  

shape   r a t h e r   t h a n   a  p a r a b o l o i d   shape   or  two  d i f f e r e n t   t r u n c -  
a t e d   cones   w i t h   d i f f e r e n t   s h a p e s .  

The  r o t a r y   i m p e l l e r   30,  is  moun ted   on  a  r o t a t i n g  
a x i a l   s h a f t   32,  wh ich   r o t a t e s   in  a  b e a r i n g   a s s e m b l y   33,  o n  
the   a x i s   of  the   c y l i n d r i c a l   s c r e e n i n g   d e v i c e   10.  The  l o w e r  

d r i v e   s h a f t   34,  may  have  a  V - b e l t   p u l l e y   (not  shown)  m o u n t e d  

t h e r e o n   fo r   c o n n e c t i o n   by  means  of  V - b e l t s   to  an  e l e c t r i c  

m o t o r .  

A  number   of  i m p e l l e r   b l a d e s   35,  are   e q u i - s p a c e d  
a b o u t   the   r o t a r y   i m p e l l e r   30,  r a d i a t i n g   from  at   l e a s t   a  

p o r t i o n   of  t he   body  of  the   i m p e l l e r   30.  The  b l a d e s   35,  e x -  
t e n d   to  w i t h i n   a  s h o r t   d i s t a n c e   from  the   s c r e e n   25,  fo r   t h e  

f u l l   h e i g h t   of  the   s c r e e n   25,  l e a v i n g   an  a n n u l a r   s p a c e   3 6 ,  
b e t w e e n   the   t i p s   of  the   b l a d e s   35,  and  the   s c r e e n   25.  D e t a i l s  

of  the   a r r a n g e m e n t   of  r o t o r   b l a d e s   35,  and  i m p e l l e r   30,  a r e  
shown  in  more  d e t a i l   in  F i g s .   2  -   5.  An  a n n u l a r   i n l e t   4 0 ,  
is   fo rmed  at   t he   top   of  t he   p a r a b o l o i d a l   s e g m e n t   s h a p e d   b o d y  
of  the   i m p e l l e r   30,  at   t he   l e v e l   of  the   d i s c   r i n g   17,  w h e r e  

the   pu lp   s t o c k   p a s s e s   from  the   i n l e t   r i n g   22,  i n t o   the   l o w e r  

s c r e e n i n g   c h a m b e r   19.  A  top  b a f f l e   41,  h a v i n g   a  s u b s t a n t i a l l y  
f r u s t o - c o n i c a l   shape   is  l o c a t e d   c o n c e n t r i c   w i t h   t he   s u r f a c e  

of  the   i m p e l l e r   30  e x t e n d i n g   down  from  the   a n n u l a r   i n l e t   4 0 .  

The  top  b a f f l e   41  is  shown  s u b s t a n t i a l l y   p a r a l l e l   w i t h   t h e  

s u r f a c e   of  the   i m p e l l e r   30  for   the   h e i g h t   of  the   top  b a f f l e   4 1 .  

I t   is   not  e s s e n t i a l   for   the   b a f f l e   41  to  be  p a r a l l e l   to  t h e  s u r -  
face   of  the   i m p e l l e r   30,  h o w e v e r ,   i t   is   n e c e s s a r y   for   the   a n n u l a r  
a x i a l   c r o s s   s e c t i o n a l   o p e n i n g   b e t w e e n   the   b a f f l e   41  and  the   s u r -  
face   of  the   i m p e l l e r   30  to  have  a  s u b s t a n t i a l l y   s i m i l a r   c r o s s  
s e c t i o n a l  



a r e a   for   the   f u l l   h e i g h t   of  the   b a f f l e   41.  By  k e e p i n g   t h i s  

c r o s s   s e c t i o n a l   a r e a   c o n s t a n t   fo r   the   h e i g h t   of  the   b a f f l e ,  
the   v e l o c i t y   of  the   pu lp   s t o c k   p a s s i n g   be tween   the  b a f f l e  

41,  and  the  s u r f a c e   of  the   i m p e l l e r   30,  r e m a i n s   abou t   t h e  

same.  The  b a f f l e s   are  d e s c r i b e d   as  b e i n g   f r u s t o - c o n i c a l l y  

s h a p e d ,   howeve r ,   t h e y   may  be  f l a t   or  c u r v e d ,   d e p e n d e n t   u p o n  
the  shape  of  the   i m p e l l e r   s u r f a c e   and  are   d e s i g n e d   to  p r o -  
v i d e   c o n s t a n t   v e l o c i t y   to  the   pu lp   s t o c k   f l o w i n g   t h e r e i n .  

A  s econd   f r u s t o - c o n c i a l   shaped   b a f f l e   42,  a l s o   c o n c e n t r i c  
w i t h   the   s u r f a c e   of  the   i m p e l l e r   30,  is  p o s i t i o n e d   below  t h e  

top  b a f f l e   41,  l e a v i n g   an  a p e r t u r e   43,  be tween   the   b o t t o m   o f  

the  top  b a f f l e   41,  and  the   top  of  t he   s econd   b a f f l e   42.  L i k e  

the   top  b a f f l e   41,  the   s econd   b a f f l e   42,  is  shown  as  b e i n g  

s u b s t a n t i a l l y   p a r a l l e l   to  t he   s u r f a c e   of  the   i m p e l l e r   30,  f o r  
the  h e i g h t   of  the   s econd   b a f f l e   42.  As  in  the   case   of  t h e  

top  b a f f l e   41,  the   c r o s s   s e c t i o n a l   a r e a   b e t w e e n   the  s e c o n d  

b a f f l e   42,  and  the   s u r f a c e   of  the   i m p e l l e r   30,  is  s u b s t a n t i a l l y  
the  same  for   the  h e i g h t   of  the   s e c o n d   b a f f l e   42.  The  a n n u l a r  

space   be tween   bo th   b a f f l e s   41  and  42  and  the   s u r f a c e   of  t h e  

i m p e l l e r   30,  may  have  no  i m p e l l e r   b l a d e s   t h e r e i n ,   and  t h e r e f o r e  

is  open.   However ,   the   i m p e l l e r   b l a d e s   35,  r a d i a t e   o u t w a r d  

from  the  b a f f l e s   41  and  42  to  the   a n n u l a r   space   36,  so  t h a t  

the   t i p s   of  the   b l a d e s   35,  e x t e n d   fo r   the   f u l l   h e i g h t   of  t h e  

s c r e e n .   In  a  p r e f e r r e d   e m b o d i m e n t   t he   a n n u l a r   space   b e t w e e n  
the  i m p e l l e r   b l a d e s   41  and  42,  and  the   s u r f a c e   of  the   i m p e l l e r  
30,  is  open,   t h a t   is  to  say  no  i m p e l l e r   b l a d e s   e x t e n d   t h r o u g h  
t h i s   space   so  t h a t   i n i t i a l l y   when  pu lp   s t o c k   e n t e r s   t h i s   a r e a  
i t   is  not  i m m e d i a t e l y   r o t a t e d   by  the   a c t i o n   of  the   i m p e l l e r  
b l a d e s   3 5 .  

The  p o s i t i o n i n g   of  the  two  f r u s t o - c o n i c a l   b a f f l e s   4 1 ,  
and  42  d i v i d e s   the   f low  of  pu lp   s t o c k   e n t e r i n g   the  p u l p   i n l e t  

40,  i n t o   s e p a r a t e   p a r t s ,   two  b a f f l e s   p r o v i d e   t h r e e   p a r t s   o f  

pu lp   s t o c k   f low  d i r e c t e d   at  d i f f e r e n t   h e i g h t s   down  the   p u l p  
s c r e e n   25.  In  the   embod imen t   shown  the   p o s i t i o n   of  the   t o p  
b a f f l e   41  in  the   a n n u l a r   i n l e t   40  is   such  t h a t   the   pu lp   s t o c k  



flow  is  d i v i d e d   i n t o   two  p a r t s ,   a  f i r s t   p a r t   which  f lows   o u t -  
s i d e   the  top  b a f f l e   41,  b e t w e e n   the  top  b a f f l e   41  and  t h e  
bo t tom  of  the  i n l e t   r i n g   22,  i n t o   the   i m p e l l e r   b l a d e s   3 5 ,  
where  i t   is  i m m e d i a t e l y   r o t a t e d   by  the   i m p e l l e r   b l a d e s .  

Much  of  t h i s   f i r s t   p a r t   of  the   pu lp   s t o c k   p a s s e s   t h r o u g h   t h e  

top  p o r t i o n   of  the   s c r e e n   25,  h o w e v e r ,   a  r o t a t i n g   mat  o f  
f i b e r s   is  f o r m e d ,   and  t h e r e   is  an  a x i a l   flow  of  pu lp   s t o c k  

v e r t i c a l l y   down  the   s c r e e n .   The  s econd   p a r t   of  the   p u l p  
s t o c k   flow  e n t e r i n g   the   a n n u l a r   i n l e t   40  f lows  down  the   s u r -  
face   of  the  i m p e l l e r   30,  and  in  the  p r e f e r r e d   embod imen t   i s  

not   s u b j e c t e d   to  s u b s t a n t i a l   r o t a t i o n .   The  f i r s t   p a r t   a n d  
the  second   p a r t   of  p u l p ' s t o c k   f low  may  be  abou t   e q u a l ,   o r  
the   second   p a r t   may  be  t w i c e   t h a t   of  the   f i r s t   p a r t ,   d e p e n d i n g  

upon  the  a r r a n g e m e n t   of  b a f f l e s .   The  second   p a r t   is  t h e n  

d i v i d e d   i n t o   two  s e p a r a t e   and  s u b s t a n t i a l l y   e q u a l   p a r t s   a t  
the   bo t tom  of  the   top  b a f f l e   41.  The  f i r s t   of  t h e s e   t w o  

e q u a l   p a r t s   e x i t s   t h r o u g h   a p e r t u r e   43,  and  is  i m m e d i a t e l y  
r o t a t e d   by  the   i m p e l l e r   b l a d e s .   Much  of  t he   pu lp   s t o c k   i n  
t h i s   s econd   p a r t   j o i n s   the   r o t a t i n g   mat  of  f i b e r s   and  p a s s e s  
t h r o u g h   the   s c r e e n ,   h o w e v e r ,   t h e r e   is  an  a x i a l   v e r t i c a l   m o v e -  
ment  of  the   pu lp   s t o c k   in  the   mat  of  f i b e r s   down  the   s u r f a c e  

of  the  s c r e e n .   Th i s   movement  is  at  s u b s t a n t i a l l y   the   s ame  

speed   as  the   movement   of  the   f i r s t   p a r t   of  the  pu lp   s t o c k  

e n t e r i n g   at  the   top  of  the   s c r e e n   25.  The  l a s t   p a r t   of  t h e  

pu lp   s t o c k   e x i t s   t h r o u g h   a p e r t u r e   44,  at  the   bo t tom  of  t h e  

second   b a f f l e   42,  b e t w e e n   the   s e c o n d   b a f f l e   42  and  the   s u r -  
face   of  the   i m p e l l e r   30,  and  as  in  the   case   of  the   o t h e r  

p a r t s   of  pu lp   is  i m m e d i a t e l y   r o t a t e d   by  the   i m p e l l e r   b l a d e s  

35,  f o r m i n g   i n t o   t he   r o t a t i n g   mat  of  f i b e r s .   Some  of  the   p u l p  
s t o c k   p a s s e s   t h r o u g h   the   s c r e e n   and  t h e r e   is  a  movement  o f  

the   pu lp   s t o c k   in  t he   mat  of  f i b e r s   a x i a l l y   down  the   s c r e e n  
at  the  same  speed   as  the   o t h e r   two  p a r t s   of  p u l p .   The  v e r t i -  

ca l   h e i g h t   of  each   of  the   b a f f l e s   41  and  42  is  p r e f e r a b l y  

s u b s t a n t i a l l y   the   same,  each   b a f f l e   has  a  v e r t i c a l   h e i g h t   o f  

a p p r o x i m a t e l y   20%  of  the   t o t a l   h e i g h t   of  the   c y l i n d r i c a l  



s c r e e n   2 5 .  

Thus ,   in  the   embodiment   shown  pu lp   s t o c k   e n t e r i n g  
the  a n n u l a r   i n l e t   40,  is  in  e f f e c t   d i v i d e d ,   and  t h r e e   p a r t s  
of  pu lp   are  d e l i v e r e d   to  the  i m p e l l e r   b l a d e s   35,  and  c o n s e -  

q u e n t l y   to  the   p u l p   s c r e e n   25,  at  d i f f e r e n t   h e i g h t s   a l o n g   t h e  

pu lp   s c r e e n   25.  The  h e i g h t   of  the   b a f f l e s   and  the  p o s i t i o n  
of  the  b a f f l e s   is  d e t e r m i n e d   p r i m a r i l y   by  the   f low  c h a r a c t e r -  

i s t i c s   e n t e r i n g   the   a n n u l a r   i n l e t   40.  O t h e r   c o n s i d e r a t i o n s  

i n c l u d e   the  t ype   of  s c r e e n   and  the   type   of  pu lp   s t o c k   b e i n g  
s c r e e n e d .   The  c r i t e r i a   is  to  e n s u r e   t h a t   the   a x i a l   m o v e m e n t  
of  pu lp   s t o c k   moving   down  the   s c r e e n   has  s u b s t a n t i a l l y   t h e  

same  v e l o c i t y   from  top  to  b o t t o m   of  the   s c r e e n .  
Whereas   two  b a f f l e s   are  shown  in  F i g s .   1  and  2,  s m a l l  

pu lp   s c r e e n i n g   d e v i c e s   may  have  on ly   one  b a f f l e   t h e r e i n ,   t a l l  

pu lp   s c r e e n i n g   d e v i c e s   may  have  t h r e e   or  more  b a f f l e s .   A g a i n  
the  c r i t e r i a   b e i n g   t h a t   the   a x i a l   v e l o c i t y   of  the   pu lp   s t o c k  
down  the   s c r e e n   is   a r r a n g e d   to  be  s u b s t a n t i a l l y   t he   same  f r o m  

top  to  bo t tom  of  the   s c r e e n .  
D i f f e r e n t   t y p e s   of  i m p e l l e r   b l a d e s   35,  may  be  i n c o r -  

p o r a t e d   w i t h   r o t a r y   pu lp   s c r e e n   of  the   p r e s e n t   i n v e n t i o n .  

One  type   of  i m p e l l e r   b l a d e   is  i l l u s t r a t e d   in  F i g s .   3,  4  a n d  

5A,  and  o t h e r   t y p e s   are  i l l u s t r a t e d   in  F i g s .   5B  to  5G.  T h e  

s e l e c t i o n   of  i m p e l l e r   b l a d e s   is  made  d e p e n d e n t   upon  a  n u m b e r  

of  f a c t o r s   such  as  the   t ype   of  pu lp   s t o c k   b e i n g   s c r e e n e d ,   t h e  

d e s i r e d   p r o p e r t i e s   of  t he   s c r e e n e d   p u l p ,   and  the   c a p a c i t y   o f  

the  pu lp   s t o c k   t h r o u g h   the   r o t a r y   pu lp   s c r e e n .   These   l i s t e d  
f a c t o r s   are  by  no  means  l i m i t i n g ,   n e i t h e r   do  t h e y   r e p r e s e n t  
the   on ly   f a c t o r s .  

The  i m p e l l e r   b l a d e s   35,  shown  in  F i g s .   3 ,  4   and  5A 

have  a  f i r s t   l e a d i n g   b l a d e   50,  and  a  s e c o n d   t r a i l i n g   b l a d e   5 1 ,  
which  are  s p a c e d   a p a r t   w i t h   a  gap  52  t h e r e b e t w e e n   the   b l a d e s   50  
and  51,  to  a l l o w   d i l u t i o n   w a t e r   to  be  s p r a y e d   d i r e c t l y   from  t h e  

body  of  the   i m p e l l e r   30,  below  the   lower   b a f f l e   42,  and  h a v e  

a  p l u r a l i t y   of  h o l e s   53,  in  the   gap  52,  b e t w e e n   the   b l a d e s   50 

and  51  to  a l l o w   d i l u t i o n   w a t e r   to  be  s p r a y e d   d i r e c t l y   o n t o  



the  pu lp   s c r e e n   25.  Thus ,   d i l u t i o n   w a t e r   is  added  at  l o c a t i o n s  
on  the  pu lp   s c r e e n   25,  below  where  the   p a r t s   of  pu lp   s t o c k   a r e  
fed  onto   the   s c r e e n .   S u f f i c i e n t   d i l u t i o n   w a t e r   is  a p p l i e d  
such  t h a t   the   a x i a l   v e l o c i t y   of  the   mat  of  f i b e r s   moving  down 
the  face   of  the   s c r e e n   r e m a i n s   the  same  or  s u b s t a n t i a l l y   t h e  

same  for   the   f u l l   h e i g h t   of  the   s c r e e n   2 5 .  

In  F ig .   5B,  the   l e a d i n g   b l a d e   50,  e x t e n d s   to  w i t h i n   a  
s h o r t   d i s t a n c e   from  the   s c r e e n ,   and  the   s econd   t r a i l i n g   b l a d e  

51,  does  not   e x t e n d   so  f a r .   F i g s .   5C,  5D,  and  5E  i l l u s t r a t e  

an  i m p e l l e r   b l a d e   a s s e m b l y   w i t h   a  cap  55,  a c r o s s   the   ends  o f  

the  l e a d i n g   b l a d e   50,  and  the  t r a i l i n g   b l ade   51,  and  an  e x i t  

a p e r t u r e   56,  in  the   t r a i l i n g   b l a d e   51,  for   the  d i l u t i o n   w a t e r .  

F i g s .   5F  and  5G  show  a  s i n g l e   t r a i l i n g   b l a d e   51,  and  l e a d i n g  
b l a d e   50  r e s p e c t i v e l y   w i t h o u t   a  s e c o n d   b l a d e .   The  d i l u t i o n  

w a t e r   is  fed  to  the  s c r e e n   d i r e c t l y   from  the  ho le   53,  in  t h e  

body  of  the   i m p e l l e r   30.  In  a l l   e m b o d i m e n t s   shown,  d i f f e r e n t  
f lows  of  d i l u t i o n   w a t e r   are  p r o v i d e d   down  the   s c r e e n   to  e n -  
su re   t h a t   the   a x i a l   v e l o c i t y   of  pu lp   s t o c k   is  s u b s t a n t i a l l y  
c o n s t a n t   down  the   s c r e e n .  

A  w a t e r   i n l e t   d u c t   57,  shown  in  F ig .   1  l e a d s   to  a n  
a n n u l a r   chamber   58,  h a v i n g   an  o p e n i n g   59  at  the   top  t h e r e o f ,  

a l l o w i n g   d i l u t i o n   w a t e r   to  pass   i n t o   t h a t   p o r t i o n   of  t h e  

i n e t e r i o r   of  the   i m p e l l e r   body  t h a t   is  b e n e a t h   the  l o w e r  

b a f f l e   42.  A  d i a p h r a g m   p l a t e   60,  e x t e n d i n g   a c r o s s   the   b o d y  
of  the  i m p e l l e r   30,  p r e v e n t s   d i l u t i o n   w a t e r   p a s s i n g   i n t o   t h e  

top  of  the   i m p e l l e r   b o d y .  
In  one  embod imen t   a  r e j e c t   chamber   61,  is  p r o v i d e d  

b e n e a t h   the  s c r e e n   25,  and  as  shown  in  F ig .   4,  an  i m p e l l e r  
b l ade   50,  e x t e n d s   down  i n t o   the   r e j e c t   chamber   61,  to  c o n t i n -  

u a l l y   sweep  the   c h a m b e r .   In  a n o t h e r   embod imen t   t h e r e   i s  

v i r t u a l l y   no  r e j e c t   c h a m b e r .   An  o u t l e t   (not  shown)  is  p r o -  
v i d e d   so  t h a t   f i b e r   r e j e c t s ,   s h i v e s ,   e t c . ,   which  pass   down 

the  s c r e e n   and  do  not  pas s   t h r o u g h   the   s c r e e n ,   e x i t   from  t h e  

r e j e c t   chamber   or  from  the  bo t tom  of  the   s c r e e n .  

By  i n t r o d u c i n g   f r e s h   pu lp   s t o c k   at  p o i n t s   down  t h e  



s c r e e n ,   a  h i g h e r   r a t e   of  f low  is  a c h i e v e d   for   the   r o t a r y   p u l p  
s c r e e n i n g   d e v i c e   of  the   p r e s e n t   i n v e n t i o n .   F u r t h e r m o r e ,   i t  
has  been  found  t h a t   the   power  r e q u i r e m e n t   to  r o t a t e   the   i m -  

p e l l e r   is  r e d u c e d .   Th i s   d rop   in  power  r e q u i r e m e n t . i s   b e l i e v e d  

to  be  due  to  the  f a c t   t h a t   t h e r e   is  a  more  even  use  of  t h e  

pu lp   s c r e e n   for   i t s   f u l l   h e i g h t ,   the   mat  is  b e l i e v e d   to  b e  

s u b s t a n t i a l l y   the   same  t h i c k n e s s   from  top  to  b o t t o m ,   a n d  

f i b e r s   do  not   c l o g   up  a n y  o n e   a r e a   of  the   s c r e e n   but  f l o w  

t h r o u g h   the  s c r e e n   for   i t s   f u l l   h e i g h t   from  top  to  b o t t o m .  
The  m a j o r i t y   of  the   pu lp   s t o c k   does  not   pas s   t h r o u g h   the   t o p  
p o r t i o n   of  t he   s c r e e n   as  in  most  e x i s t i n g   pu lp   s c r e e n s   of  t h e  
v e r t i c a l   p r e s s u r e   t y p e .   This   c o m p l e t e   use  of  the   s c r e e n   com-  
b ined   w i th   the   s t r e a m l i n e   f low  t h r o u g h   the  a p e r t u r e   b e t w e e n  
the   i m p e l l e r   and  the   s c r e e n   i m p r o v e s   the   u t i l i z a t i o n   of  t h e  

pu lp   s c r e e n i n g   d e v i c e .   As  the  pu lp   s t o c k   moves  to  the   s c r e e n  
s u r f a c e   the   i m p e l l e r   b l a d e s   r o t a t e   the   pu lp   s t o c k   and  a  m a t  
of  pu lp   f i b e r s   is  formed  b e t w e e n   the   edges   of  t he   b l a d e s   a n d  

the   s c r e e n .   This   mat  r o t a t e s   r e l a t i v e   to  the  s c r e e n   and  a l s o  
has  an  a x i a l   movement  which   is  at  a  s u b s t a n t i a l l y   c o n s t a n t  

v e l o c i t y   r i g h t   down  to  the   r e j e c t   chamber   61.  Due  to  t h i s  

r o t a t i o n a l   and  a x i a l   movement  of  the   mat ,   the   t h i c k n e s s   o f  
the   mat  r e m a i n s   abou t   the   same  for   the   s c r e e n   h e i g h t   and  a  
s h e a r i n g   f o r c e   o c c u r s   be tween   one  s i d e   of  the   mat  and  t h e  

t i p s   of  the   i m p e l l e r   b l a d e s   which  p r e v e n t s   the   h o l e s   in  t h e  

c y l i n d r i c a l   s c r e e n   from  p l u g g i n g .   The  a c c e p t   pu lp   f i b e r s  

pass   t h r o u g h   the   f i b e r   mat  which  is   formed  by  the  s h i v e s   a n d  

o t h e r   r e j e c t   f i b e r s ,   t o g e t h e r   w i t h   the   a c c e p t   f i b e r s ,   and  t h e n  

pass   t h r o u g h   the   s c r e e n   i n t o   the   a c c e p t   chamber   26.  This   a x i a l  

movement  of  the   mat  is  s u b s t a n t i a l l y   c o n s t a n t   down  the  f ace   o f  

the  s c r e e n ,   and  in  o r d e r   to  r e t a i n   i t s   speed  a f t e r   the   l o w e r  

b a f f l e   42,  t he   d i l u t i o n   w a t e r   e n s u r e s   t h a t   the   mat  c o n t i n u e s  

i t s   r o t a t i o n   and  downward  movement .   By  h a v i n g   s e p a r a t e   d i l u -  

t i o n   w a t e r   s u p p l i e s ,   one  s u p p l y   may  be  at  a  h i g h e r   p r e s s u r e  
or  h i g h e r   f low  t han   the  o t h e r   s u p p l i e s   to  e n s u r e   the   a x i a l  

v e l o c i t y   of  the   mat  is  s u b s t a n t i a l l y   the   same  down  the   h e i g h t  



of  the  s c r e e n .   The  r e j e c t s   in  the   mat  t hen   pass   i n t o   the  r e -  
j e c t   chamber  61,  where  t hey   are  e j e c t e d   t h r o u g h   the  o u t l e t .  
The  a c c e p t   or  s c r e e n e d   pu lp   s t o c k   p a s s e s   out   of  the   a c c e p t  
chamber   26,  t h r o u g h   the  o u t l e t   2 7 .  

F i e l d   t e s t s   c a r r i e d   out   on  the   pu lp   s c r e e n i n g   d e v i c e  

shown  in  F ig .   1,  a r r a n g e d   the   p o s i t i o n i n g   of  the  b a f f l e s   41 

and  42  so  t h a t   f r e s h   feed  s t o c k   e n t e r i n g   the  a n n u l a r   i n l e t   40 

was  d i v i d e d ,   48%  by  w e i g h t   f e e d i n g   i n s i d e   the  f i r s t   b a f f l e   4 1 ,  
and  t h i s   p o r t i o n   was  d i v i d e d   e q u a l l y ,   h a l f   e x i t i n g   be tween   t h e  

f i r s t   b a f f l e   41,  and  s econd   b a f f l e   42,  and  h a l f   e x i t i n g   b e l o w  

the   s e c o n d   b a f f l e   42.  Of  the  52%  of  pu lp   s t o c k   f e e d i n g   f r o m  

the  a n n u l a r   i n l e t   d i r e c t l y   to  the   pu lp   s c r e e n ,   24%  p a s s e d  

t h r o u g h   the   s c r e e n ,   and  28%  f lowed   down  the   s c r e e n .   At  t h e  

p o i n t   where  the   f r e s h   pulp   s t o c k   e x i t e d   b e t w e e n   the  f i r s t  

b a f f l e   41,  and  s econd   b a f f l e   42,  m i x i n g   o c c u r r e d   w i t h   24%  o f  
the  t o t a l   pu lp   s t o c k   p a s s i n g   t h r o u g h   the   s c r e e n ,   and  28%  c o n -  
t i n u i n g   down  the   s c r e e n .   At  the   p o i n t   below  the  s econd   b a f f l e  
where  the   f i n a l   24%  of  f r e s h   pu lp   s t o c k   was  added  to  mix  w i t h  
the  28%  c o n t i n u i n g   down  the   s c r e e n ,   the   a d d i t i o n   of  d i l u t i o n  

w a t e r   a s s i s t e d   in  37%  of  t h i s   pu lp   s t o c k   to  pas s   t h r o u g h   t h e  

s c r e e n   l e a v i n g   a  r e j e c t   f r a c t i o n   of  abou t   15%.  Thus  of  t h e  

t o t a l   p u l p ,   85%  is  s c r e e n e d   and  becomes  the   a c c e p t   f r a c t i o n  
and  15%  does  not   pass   t h r o u g h   the   s c r e e n   and  is  the   r e j e c t  
f r a c t i o n .  

F ig .   6  shows  a n o t h e r   embod imen t   of  the   pu lp   s c r e e n i n g  
d e v i c e   w i t h   on ly   one  b a f f l e   41.  F ig .   7  shows  a  pu lp   s c r e e i n g  
d e v i c e   w i t h   t h r e e   b a f f l e s ,   a  f i r s t   b a f f l e   41,  s econd   b a f f l e   42 

and  a  t h i r d   b a f f l e   70.  The  s p a c i n g   be tween   the   t h r e e   b a f f l e s  

is  such  t h a t   the   pu lp   s t o c k   f low  e n t e r i n g   i n s i d e   the   f i r s t  

b a f f l e   41,  is  d i v i d e d   i n t o   t h r e e   s u b s t a n t i a l l y   e q u a l   p a r t s  
when  e x i t i n g   b e t w e e n   the  f i r s t   b a f f l e   41,  and  s econd   b a f f l e  

42,  b e t w e e n   the   s econd   b a f f l e   42,  and  the   t h i r d   b a f f l e   70,  a n d  

below  the   t h i r d   b a f f l e   70.  F ig .   8  shows  an  i m p e l l e r   30,  w h i c h  

has  a  f r u s t o - c o n i c a l   s h a p e ,   and  o n l y   one  s l o p e   from  the   t o p  
to  b o t t o m .   A  s i n g l e   b a f f l e   41,  is  i l l u s t r a t e d .   This   type   o f  



i m p e l l e r   would  l i k e l y   be  p r o v i d e d   to  be  i n s t a l l e d   in  o l d e r  

t y p e s   of  pu lp   s c r e e n i n g   d e v i c e s .  

I t   w i l l   be  a p p a r e n t   to  t h o s e   s k i l l e d   in  the   a r t  
t h a t   c h a n g e s   and  v a r i a t i o n s   may  be  made  to  the   p r e s s u r e   p u l p  
s c r e e n i n g   d e v i c e   of  the   p r e s e n t   a p p l i c a t i o n   w i t h o u t   d e p a r t i n g  
from  the   scope   of  the  p r e s e n t   i n v e n t i o n   which   is  l i m i t e d   o n l y  
by  the  f o l l o w i n g   c l a i m s .  



1.  A  r o t a r y   pulp  s c r e e n i n g   d e v i c e   (10)  of  t h e  

v e r t i c a l   p r e s s u r e   type  c o m p r i s i n g  :  
(a)  a  g e n e r a l l y   c y l i n d r i c a l   h o u s i n g   ( 1 1 )  

h a v i n g   an  upper   i n l e t   chamber   (18)  and  a  lower   s c r e e n -  

ing  chamber   (19)  wi th   a  d i s c   r i n g   (17)  d i v i d i n g   t h e  

upper   chamber  from  the  lower   c h a m b e r ;  
(b)  a  v e r t i c a l   c y l i n d r i c a l   s c r e e n   (25)  w i t h -  

in  the  lower   c h a m b e r ;  
(c)  a  r o t a r y   i m p e l l e r   (30)  mounted  fo r   r o -  

t a t i o n   about   a  c e n t r a l   v e r t i c a l   ax i s   w i t h i n   the  s c r e e n ,  
the  i m p e l l e r   h a v i n g   a  body  whose  top  is  s u b s t a n t i a l l y  
l e v e l   wi th   the  d i s c   r i n g   and  bot tom  is  a d j a c e n t   t h e  

lower   end  of  the  c y l i n d r i c a l   s c r e e n ,   the  body  h a v i n g   a  

shape  of  c i r c u l a r   a x i a l   c r o s s - s e c t i o n   from  the  top  t o  

the  bo t tom,   whose  d i a m e t e r   i n c r e a s e s   from  the  top  t o  

the  bo t t om,   thus   l e a v i n g   a  l a r g e r   a n n u l a r   space   at  t h e  

top,   and  an  a n n u l a r   i n l e t   be tween   the  d i sc   r i n g   a n d  

the  top  of  the  b o d y ;  
(d)  means  fo r   r o t a t i n g   the  i m p e l l e r ;  
(e)  i m p e l l e r   b l a d e s   (35)  r a d i a t i n g   from  a t  

l e a s t   a  p o r t i o n   of  the  body  of  the  i m p e l l e r   and  e x t e n d -  

ing  to  w i t h i n   a  s h o r t   d i s t a n c e   from  the  s c r e e n   for   t h e  

h e i g h t   of  the  s c r e e n ;   a n d  

(f)   a  pulp   d i s c h a r g e   o u t l e t   (27)  from  t h e  

lower   chamber   o u t s i d e   the  pulp  s c r e e n ,  
c h a r a c t e r i s e d   in  t h a t   at  l e a s t   one  s u b s t a n t i a l l y   f r u s t o -  

c o n i c a l   shaped   b a f f l e   (41)  c o n c e n t r i c   w i t h  t h e   body  o f  

the  i m p e l l e r   (30)  e x t e n d s   down  from  the  a n n u l a r   i n l e t  

and  is  a d a p t e d   to  d i v i d e   flow  of  pulp  s t o c k   e n t e r i n g  

the  a n n u l a r   i n l e t ,   the  b a f f l e   f o rming   an  a n n u l a r   a x i a l  

c r o s s - s e c t i o n a l   o p e n i n g   be tween   the  b a f f l e   and  t h e  

body  of  the  i m p e l l e r   h a v i n g   a  s u b s t a n t i a l l y   s i m i l a r  

c r o s s - s e c t i o n a l   a r e a   at  the  i n l e t   end  as  at  the  b o t t o m  



of  the  b a f f l e ,   and  the  b a f f l e   be ing   j o i n e d   e x t e r i o r l y  
to  the  i m p e l l e r   b l a d e s   ( 3 5 ) .  

2.  A  r o t a r y   pump  s c r e e n i n g   d e v i c e   a c c o r d i n g   t o  

c la im  1,  c h a r a c t e r i s e d   in  t h a t   the  o p e n i n g   be tween   t h e  

b a f f l e   (41)  and  the  body  of  the  i m p e l l e r ( 3 0 )   has  no  

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

3.  A  r o t a r y   pulp  s c r e e n i n g   d e v i c e   a c c o r d i n g   t o  

c l a im  1  or  c l a im  2,  c h a r a c t e r i s e d   in  t h a t   a  f r u s t o -  

c o n i c a l   i n l e t   r i n g   (22)  is  p r o v i d e d   in  the  u p p e r  
chamber  e x t e n d i n g   upwards   from  the  d i s c   r i n g ,   w i th   t h e  
s m a l l e s t   d i a m e t e r   at  the  top  of  the  i n l e t   r i n g ,   a n d  

t h a t   the  r o t a r y   i m p e l l e r   (30)  has  a  cone  p o r t i o n   ( 3 1 )  

formed  to  the  p a r a b o l o i d a l   segment   shaped   body  to  f o r m  

an  a p p r o x i m a t e   p a r a b o l o i d   s h a p e .  
4.  A  r o t a r y   pulp   s c r e e n i n g   d e v i c e   a c c o r d i n g   t o  

any  one   of  c l a i m s   1-3,   c h a r a c t e r i s e d   in  t h a t   the  a x i a l  

h e i g h t   of  the  b a f f l e   (41)  is  about   20%  of  the  h e i g h t  
of  the  c y l i n d r i c a l   s c r e e n   ( 2 5 ) .  
5.  A  r o t a r y   pulp  s c r e e n i n g   d e v i c e   a c c o r d i n g   t o  

any  one   of  c l a i m s   1-3,   c h a r a c t e r i s e d   in  t h a t   d i l u t i o n  
w a t e r   is  a p p l i e d   to  the  c y l i n d r i c a l   s c r e e n   (25)  b e l o w  

the  b a f f l e   ( 4 1 ) .  

6.  A  r o t a r y   pulp   s c r e e n i n g   d e v i c e   a c c o r d i n g   t o  

c l a im  1,  c h a r a c t e r i s e d   in  t h a t   the  i m p e l l e r   (30)  has  a  

p a r a b o l o i d a l   segment   shaped   b o d y .  
7.  A  r o t a r y   pulp   s c r e e n i n g   d e v i c e   a c c o r d i n g   t o  

c l a im  6,  c h a r a c t e r i s e d   in  t h a t   the  p a r a b o l o i d a l   s e g m e n t  

shaped   body  of  the  i m p e l l e r   (30)  is  formed  from  a  

p l u r a l i t y   of  f r u s t o - c o n i c a l   s e g m e n t s .  
8.  A  r o t a r y   pulp   s c r e e n i n g   d e v i c e   a c c o r d i n g  t o  
c l a im  1,  c h a r a c t e r i s e d   in  t h a t   the  i m p e l l e r   (30)  h a s  

a  f r u s t o - c o n i c a l   shaped   b o d y .  
9.  A  r o t a r y   pulp  s c r e e n i n g   d e v i c e   a c c o r d i n g   t o  

any  one   of  c l a i m s   1-8,   c h a r a c t e r i s e d   in  t h a t   two  s u b -  

s t a n t i a l l y   f r u s t o - c o n i c a l   shaped   b a f f l e s   (41,  42)  a r e  



p r o v i d e d ,   a  f i r s t   b a f f l e   (41)  c o n c e n t r i c   wi th   the  body  
of  the  i m p e l l e r   (30)  and  e x t e n d i n g   down  from  the  a n n u -  
l a r   i n l e t ,   and  a  second   b a f f l e   (42)  c o n c e n t r i c   w i th   t h e  

body  of  the  i m p e l l e r   (30)  and  e x t e n d i n g   down  from  b e -  

n e a t h   the  f i r s t   b a f f l e ,   the  two  b a f f l e s   be ing   s o  
p o s i t i o n e d   t h a t   the  f low  of  pulp  s t o c k   e n t e r i n g   t h e  
a n n u l a r   i n l e t   is  d i v i d e d   i n t o   t h r e e   p a r t s ,   a  f i r s t   p a r t  
p a s s i n g   t h r o u g h   a  f i r s t   a n n u l a r   space   be tween   the  t o p  
of  the  f i r s t   b a f f l e   and  the  d i sc   r i n g ,   a  second   p a r t  
p a s s i n g   t h r o u g h   a  second   a n n u l a r   space   be tween   t h e  
bot tom  of  the  f i r s t   b a f f l e   and  the  top  of  the  s e c o n d  

b a f f l e ,   and  a  t h i r d   p a r t   p a s s i n g   t h r o u g h   a  t h i r d   a n n u -  
l a r   space   be tween   the  bo t tom  of  the  second   b a f f l e   a n d  
the  s u r f a c e   of  the  body  of  the  i m p e l l e r .  
10.  A  r o t a r y   pulp  s c r e e n i n g   d e v i c e   a c c o r d i n g   t o  

c l a im   9,  c h a r a c t e r i s e d   in  t h a t   the  a x i a l   h e i g h t   of  e a c h  

b a f f l e   (41,  42)  is  abou t   20%  of  the  h e i g h t   of  t h e  

c y l i n d r i c a l   s c r e e n   ( 2 5 ) .  
11.  A  r o t a r y   pulp   s c r e e n i n g   d e v i c e   a c c o r d i n g   t o  

c l a im   9  or  c l a im   10,  c h a r a c t e r i s e d   in  t h a t   d i l u t i o n  

w a t e r   is  a p p l i e d   to  the  c y l i n d r i c a l   s c r e e n   (25)  b e l o w  
the  b a f f l e s   (41,  4 2 ) .  

12.  A  r o t a r y   pulp  s c r e e n i n g   d e v i c e   a c c o r d i n g   t o  

c l a im   1,  c h a r a c t e r i s e d   in  t h a t   t h r e e   s u b s t a n t i a l l y  
f r u s t o - c o n i c a l   shaped   b a f f l e s   (41,  42,  70)  are  p r o -  
v i d e d ,   one  e x t e n d i n g   downwards  below  the  o t h e r .  
13.  A  r o t a r y   pulp   s c r e e n i n g   d e v i c e   a c c o r d i n g   t o  
c l a im   12,  c h a r a c t e r i s e d   in  t h a t   the  a c t u a l   h e i g h t   o f  

each  b a f f l e   (41,  42,  70)  is  about   20%  of  the  h e i g h t   o f  
the  c y l i n d r i c a l   s c r e e n   ( 2 5 ) .  
14.  A  r o t a r y   pulp   s c r e e n i n g   d e v i c e   a c c o r d i n g   t o  
c l a im   1,  c h a r a c t e r i s e d   in  t h a t   a  p l u r a l i t y   (41,  42  70 )  
of  s u b s t a n t i a l l y   f r u s t o - c o n i c a l   shaped   b a f f l e s   are  p r o -  
v i d e d ,   one  e x t e n d i n g   downwards  below  the  o t h e r .  
15.  A  r o t a r y   i m p e l l e r   (30)  a d a p t e d   to  r o t a t e  



i n s i d e   a  c y l i n d r i c a l   s c r e e n   (25)  of  a  pulp  s c r e e n i n g  
dev i ce   (10)  of  the  v e r t i c a l   p r e s s u r e   t y p e ,  
c h a r a c t e r i s e d   in  t h a t   the  i m p e l l e r   (30)  c o m p r i s e s  

(a)  a  body  hav ing   a  shape  wi th   c i r c u l a r  
a x i a l   c r o s s   s e c t i o n   from  top  to  bo t tom  whose  d i a m e t e r  
i n c r e a s e s   from  the  top  to  the  b o t t o m ;  

(b)  i m p e l l e r   b l a d e s   (35)  r a d i a t i n g   from  a t  
l e a s t   a  p o r t i o n   of  the  body  of  the  i m p e l l e r   and  e x -  
t e n d i n g   to  w i t h i n   a  s h o r t   d i s t a n c e   from  the  s c r e e n   ( 2 5 )  
fo r   the  h e i g h t   of  the  s c r e e n ;   a n d  

(c)  at  l e a s t   one  s u b s t a n t i a l l y   f r u s t o -  
c o n i c a l   shaped   b a f f l e   (41)  c o n c e n t r i c   w i th   the  body  o f  
the  i m p e l l e r   (30)  and  e x t e n d i n g   down  from  the  top  o f  
the  i m p e l l e r ,   the  b a f f l e   be ing   a d a p t e d   to  d i v i d e   a  f l o w  

of  pulp  s t o c k   and  f o r m i n g   an  a n n u l a r   a x i a l   c r o s s -  
s e c t i o n a l   o p e n i n g   be tween   the  b a f f l e   and  the  body  o f  

the  i m p e l l e r   h a v i n g   a  s u b s t a n t i a l l y   s i m i l a r   c r o s s  
s e c t i o n a l   a r e a   at  the  i n l e t   end  as  at  the  bo t tom  of  t h e  

b a f f l e ,   the  b a f f l e   be ing   j o i n e d   e x t e r i o r l y   to  the  i m -  

p e l l e r   b l a d e s   ( 3 5 ) .  
16.  A  r o t a r y   i m p e l l e r   as  c l a i m e d   in  c l a im   15 ,  
c h a r a c t e r i s e d   in  t h a t   the  a x i a l   h e i g h t   of  the  b a f f l e  
(41)  is  about   20%  of  the  h e i g h t   of  the  c y l i n d r i c a l  
s c r e e n   ( 2 5 ) .  

17.  A  r o t a r y   i m p e l l e r   a c c o r d i n g   to  c l a i m   1 5 ,  

c h a r a c t e r i s e d   in  t h a t   a  p l u r a l i t y   of  s u b s t a n t i a l l y  
f r u s t o - c o n i c a l   shaped   b a f f l e s  ( 4 1 ,   42,  70)  are  p r o v i d e d ,  

one  e x t e n d i n g   downwards  below  the  o t h e r .  

18.  A  p r o c e s s   of  s c r e e n i n g   a  pulp   s t o c k   in  a  

r o t a r y   pulp  s c r e e n i n g   d e v i c e   (10)  of  the  v e r t i c a l  

p r e s s u r e   type  i n c l u d i n g   a  g e n e r a l l y   c y l i n d r i c a l   h o u s i n g  
(11)  h a v i n g   an  upper   i n l e t   chamber   (18)  and  a  l o w e r  

s c r e e n i n g   chamber   (19)  w i th   a  d i s c   r i n g   (17)  d i v i d i n g  
the  upper   chamber  from  the  lower   chamber ,   a  v e r t i c a l  

c y l i n d r i c a l   s c r e e n   (25)  w i t h i n   the  lower   chamber ,   a  



r o t a r y   i m p e l l e r   (30)  mounted  for   r o t a t i o n   abou t   a  c e n -  
t r a l   v e r t i c a l   a x i s   w i t h i n   the  s c r e e n ,   the  i m p e l l e r  

h a v i n g   a  body  whose  top  is  s u b s t a n t i a l l y   l e v e l   w i t h  

the  d i s c   r i n g   and  bo t tom  is  a d j a c e n t   the  lower   end  o f  

the  c y l i n d r i c a l   s c r e e n ,   the  body  h a v i n g   a  shape  o f  

c i r c u l a r   a x i a l   c r o s s - s e c t i o n   from  the  top  to  the  b o t t o m ,  
whose  d i a m e t e r   i n c r e a s e s   from  the  top  to  the  b o t t o m ,  
thus   l e a v i n g   a  l a r g e r   a n n u l a r   space   at  the  top ,   and  a n  
a n n u l a r   i n l e t   be tween   the  d i s c   r i n g   and  the  top  of  t h e  

body,  means  fo r   r o t a t i n g   the  i m p e l l e r ,   i m p e l l e r   b l a d e s  
(35)  r a d i a t i n g   from  at  l e a s t   a  p o r t i o n   of  the  body  o f  

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

from  the  s c r e e n   fo r   the  h e i g h t   of  the  s c r e e n ,   and  a  

pulp  d i s c h a r g e   o u t l e t   (27)  from  the  lower   chamber   o u t -  

s ide   the  pulp   s c r e e n ,   w h e r e i n   pulp  s t o c k   e n t e r i n g   t h e  

a n n u l a r   i n l e t   is  r o t a t e d   by  the  i m p e l l e r   b l a d e s ,   f l o w s  

down  the  s c r e e n   and  mixes  wi th   d i l u t i o n   w a t e r ,   the  p u l p  
s t o c k   p a s s i n g   t h r o u g h   the  s c r e e n   fo r   s u b s t a n t i a l l y   t h e  

f u l l   h e i g h t   of  the  s c r e e n   and  e x i t i n g   t h r o u g h   the  p u l p  

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

d i v i d i n g   the  f low  of  pulp   s t o c k   e n t e r i n g   the  a n n u l a r  

i n l e t   i n t o   a  p l u r a l i t y   of  p a r t s   b e f o r e   the  pulp   s t o c k  

is  r o t a t e d   by  the  i m p e l l e r   b l a d e s ,   d i r e c t i n g   each  o f  

the  p a r t s   at  a  d i f f e r e n t   v e r t i c a l   l o c a t i o n   on  t h e  

s c r e e n ,   such  t h a t   the  v e l o c i t y   of  pulp   s t o c k   down  t h e  

s c r e e n   is  s u b s t a n t i a l l y   c o n s t a n t ,   and  a d d i n g   d i l u t i o n  

w a t e r   to  the  pulp   s t o c k   at  f u r t h e r   v e r t i c a l   l o c a t i o n s  

on  the  s c r e e n   below  the  l o c a t i o n s   where  the  p a r t s   a r e  
d i r e c t e d   such  t h a t   the  v e l o c i t y   of  the  pulp  s t o c k   down 

to  the  bo t tom  of  the  s c r e e n   r e m a i n s   s u b s t a n t i a l l y  
c o n s t a n t .  

19.  A  p r o c e s s   a c c o r d i n g   to  c l a im   12,  c h a r a c t e r i s e d  

in  t h a t   the  f low  of  pulp   s t o c k   is  d i v i d e d   i n t o   a  

p l u r a l i t y   of  equa l   p a r t s ,   the  f i r s t   p a r t   d i r e c t e d   a t  

the  top  of  the  s c r e e n ,   and  the  r e m a i n i n g   p a r t s   d i r e c t e d  



at  d i s t a n c e s   a p a r t   r e p r e s e n t i n g   about   20%  of  t h e  

h e i g h t   of  the  s c r e e n .  
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