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@  Prevention  of  wedged  jamming  in  disk  screens. 

  A  disk  screen  especially  adapted  for  scalping  hog  fuel 
and  the  like  has  the  interdigitated  disks  (10)  of  the  screening 
bed  mounted  on  their  shafts  (9)  in  a  manner  to  permit  adja- 
cent  interdigitated  disks  (19)  to  deflect  relatively  when  a  mi- 
grant  particle  tends  to  engage  wedgingly  between  the  inter- 
digitated  disks  (10)  so  that  the  migrant  particle  will  be 
prevented  from  jamming  the  engaged  disks  (10)  but  will  be 
cleared  therefrom  automatically  in  the  continuing  rotation  of 
the  disks  (10).  Resiliently  yieldable  elastomeric  spacers  (21) 
maintain  the  disks  (10)  in  predetermined  spaced  relation  to 
permit  the  relative  deflection  of  the  disks  (10). 



T h i s   i n v e n t i o n   r e l a t e s ,   in  g e n e r a l ,   to  d i s k  

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

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

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

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

s c r e e n .  

The  p r o b l e m   w h i c h   t h e   p r e s e n t   i n v e n t i o n   i s  

i n t e n d e d   to   s o l v e   has   b e e n   e n c o u n t e r e d   in  s c a l p i n g   d i s k  

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

and  w a s t e   p r o d u c t s   r e m a i n i n g   as  b y p r o d u c t s   f rom  s u p p l y i n g  
of  p u l p   wood  to   t h e   p a p e r   m a k i n g   i n d u s t r y .   T h o s e   p a r t s  
of  t h e   p u l p   wood  s o u r c e   m a t e r i a l ,   t h a t   i s   of  t h e   t r e e s ,  
w h i c h   c a n n o t   be  u s e d   f o r   p a p e r   m a k i n g   wood  p u l p ,   s u c h   a s  

u n d u l y   k n o t - i n f e s t e d   t r e e   p a r t s ,   b r a n c h e s   and  b a r k   may  b e  

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

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

f r a c t i o n s   of  a  h o g g e d   f u e l   or  o t h e r w i s e   b r o k e n   up  s u p p l y  
of  t h e   wood  f u e l   m a t e r i a l .   S c a l p i n g   d i s k   s c r e e n s   h a v e   b e e n  

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

in  U.S .   P a t e n t s   4  037  723 ,   4  239  119  and  4  301  930,   a n d  

w h i c h   a r e   c h a r a c t e r i z e d   by  h a v i n g   a  s c r e e n i n g   bed  p r o v i d e d  
w i t h   a  s e r i e s   of  c o r o t a t i n g   s p a c e d   p a r a l l e l   s h a f t s   e a c h  

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

a d j a c e n t   s h a f t s .   The  s p a c e s   b e t w e e n   t h e   d i s k s   p e r m i t  

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

r o t a t i n g   d i s k   bed .   S i n c e   t h e   d i s k s   a r e   a l l   d r i v e n   t o  

c o r o t a t e   in  a  common  d i r e c t i o n   f rom  t h e   i n f e e d   end  of  t h e  

s c r e e n   bed  to   t h e   o u t f e e d   or  d i s c h a r g e   end  of  t h e   b e d ,  
t h e   p a r t i c l e s   of  m a t e r i a l   w h i c h   a r e   l a r g e r   t h a n   t h e   s p a c e s  
b e t w e e n   a d j a c e n t   d i s k s   w i l l   be  a d v a n c e d   on  t h e   bed  to   t h e  

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

p u r p o s e s   i t   i s   d e s i r a b l e   to   r e m o v e   any  m a t e r i a l   o v e r   a  

c e r t a i n   d i m e n s i o n   f rom  t h e   p r o p e r l y   d i m e n s i o n e d   c h i p s  
w h i c h   f a l l   t h r o u g h   t h e   s c r e e n .   For   hog  f u e l   p u r p o s e s ,  
a l s o ,   t h e   o b j e c t i v e   i s   g e n e r a l l y   to   r e m o v e   o v e r s i z e   a n d  



add  m a t e r i a l   s u c h   as  s l i v e r s ,   t r i m   e n d s ,   r o c k s ,   e t c .   T h e  

t h r o u g h   f l o w ,   or  as  s o m e t i m e s   r e f e r r e d   to  u n d e r f l o w ,   o f  

t h e   d i s k   bed  of  t h e   s c r e e n ,   f r e e   f rom  s l i v e r s ,   s t i c k s ,  

t r i m   e n d s ,   r o c k s ,   and  t h e   l i k e ,   is   in  m o s t   c a s e s   t h e  

d e s i r e d   hog  f u e l   p r o d u c t .   On  t h e   o t h e r   h a n d ,   t h e   t h r o u g h  

f l o w   may  r e p r e s e n t   t h e   r e j e c t s   and  t h e   o v e r f l o w ,   or  o v e r s i z e  

m a t e r i a l   may  be  t r a n s f e r r e d   to   p r o c e s s   or  r e c h i p p i n g ,  

h o g g i n g   or  f r a c t i o n a t i n g ,   d e p e n d i n g   on  t h e   t y p e   of  m a t e r i a l  

and  i t s   end  u s e .  

Among  t h e   s c r e e n i n g s   w h i c h   s h o u l d   be  r e m o v e d   f r o m  

t h e   hog  f u e l   m a s s ,   b i t s   of  r o c k   and  t r a m p   m e t a l   may  b e  

p r e s e n t ,   and  w h e r e   t h e s e   a r e   of  a  s i z e   a p p r o x i m a t i n g   t h e  

s c r e e n i n g   d i s k   gaps   b u t   n o t   q u i t e   s m a l l   e n o u g h   to   p a s s  

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

p a r t i c l e s ,   w h i c h   may  be  r e f e r r e d   to   as  m i g r a n t   p a r t i c l e s ,  

to  become  wedged   b e t w e e n   a d j a c e n t   i n t e r d i g i t a t e d   d i s k s   o f  

t h e   s c r e e n   bed  and  jam  t h e   same,   c a u s i n g   s t o p p a g e   of  t h e  

s c r e e n ,   and  o f t e n   s e r i o u s   d a m a g e .   The  p r o c l i v i t y   t o w a r d  

such   j a m m i n g   and  damage   in  p r i o r   d i s k   s c r e e n s   as  r e p r e s e n t e d  

f o r   e x a m p l e ,   by  t h e   b e f o r e m e n t i o n e d   U.S .   p a t e n t s   w i l l   b e  

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

a x i a l l y   s p a c e d   r e l a t i o n   a l o n g   t h e i r   s h a f t s .   In  a d d i t i o n ,  

t h e   d i s k s   t h e m s e l v e s   f o r   t h e   i n t e n d e d   hog  f u e l   s c r e e n i n g  

u s e s   a r e   g e n e r a l l y   of  a  r u g g e d ,   r i g i d ,   s t e e l   s t r u c t u r e .  

Each  d i s k   may  be  a b o u t   9  mm  t h i c k   and  a b o u t   432  mm  i n  

o v e r a l l   d i a m e t e r .   T h e r e   may  be  e l e v e n   d i s k s   s p a c e d   a p a r t  
b o u t   1 0 2 - 6   mm  on  e a c h   a l t e r n a t e   s h a f t   and  t w e l v e   d i s k s  

s i m i l a r l y   s p a c e d   on  t h e   o t h e r   s h a f t s ,   w i t h   t h e   d i s k s   of  a d -  

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

i n t e r d i g i t a t e d   d i s k s   b e i n g   a b o u t   25-5   mm .  Any  p a r t i c l e s  

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

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

b e d ,   and  l a r g e r   p a r t i c l e s   w i l l   be  moved  on.   Some  p a r t i c l e s  

may  be  of  such   an  i n t e r m e d i a t e   s i z e   or  i r r e g u l a r   s h a p e   t h a t  

t h e r e   i s   a  t e n d e n c y   to   jam  b e t w e e n   i n t e r d i g i t a t e d   d i s k s .  

For   e x a m p l e ,   u n e v e n   p a r t i c l e s   s u c h   as  r o c k s   or  t r a m p  

m e t a l ,   or  even   some  wood  p a r t i c l e s   w h i c h   may  b e  

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



o t h e r   r e s p e c t s   s l i g h t l y   l a r g e r   may  t e n d   to   m i g r a t e   w e d g i n g l y  
b e t w e e n   and  jam  t h e   d i s k s .  

I t   i s   to   t h e   a l l e v i a t i o n   of  t h e   p r o b l e m   j u s t  

d e s c r i b e d   t h a t   t h e   p r e s e n t   i n v e n t i o n   i s   d i r e c t e d .  

To  t h i s   end  t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s  

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

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

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

s c r e e n   d i s k s   w h i c h   i n t e r d i g i t a t e   in  a x i a l l y   s p a c e d   r e l a t i o n  

w i t h   c o m p a n i o n   s c r e e n   d i s k s   on  t h e   a d j a c e n t   s h a f t s .   T h e  

s c r e e n i n g   bed  i s   a d a p t e d   to   s c r e e n   f rom  p a r t i c u l a t e   m a t e r i a l  

p a r t i c l e s   w h i c h   a r e   o v e r s i z e   r e l a t i v e   to  t h e   a x i a l   s c r e e n i n g  

s p a c e s   b e t w e e n   i n t e r d i g i t a t e d   d i s k s ,   and  r e s i l i e n t l y   y i e l d -  

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

in  g e n e r a l l y   p a r a l l e l   s c r e e n i n g   r e l a t i o n   to   one  a n o t h e r  

on  the   s h a f t s ,   s u c h   means   p e r m i t t i n g   a d j a c e n t   i n t e r d i g i t a t e d  

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

e n g a g e   w e d g i n g l y   b e t w e e n   t h e   i n t e r d i g i t a t e d   d i s k s ,   so  t h a t  

t h e   m i g r a n t   p a r t i c l e   w i l l   be  p r e v e n t e d   f rom  j a m m i n g   t h e  

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

in  t h e   c o n t i n u i n g   r o t a t i o n   of  t h e   d i s k s .  

O t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s   of  t h e  

i n v e n t i o n   w i l l   be  r e a d i l y   a p p a r e n t   f rom  t h e   f o l l o w i n g  

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

in  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 s   a l t h o u g h  

v a r i a t i o n s   and  m o d i f i c a t i o n s   may  be  e f f e c t e d   w i t h o u t  

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

e m b o d i e d   in  t h e   d i s c l o s u r e   and  in  w h i c h :  

F i g .   1  i s   a  f r a g m e n t a l   s i d e   e l e v a t i o n a l   s c h e m a t i c  

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

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

F i g .   2  i s   an  e n l a r g e d   f r a g m e n t a r y   t o p   p l a n  

v i e w   of  t h e   s c r e e n i n g   bed  of  t h e   a p p a r a t u s  ;  

F i g .   3  i s   an  e n l a r g e d   f r a g m e n t a r y   s e c t i o n a l  

d e t a i l   v i e w   t a k e n   s u b s t a n t i a l l y   a l o n g   t h e   l i n e   I I I - I I I  

in  F i g . 2 ;   a n d  

F i g .   4  i s   a  f r a g m e n t a l   s e c t i o n a l   e l e v a t i o n a l  



d e t a i l   v i ew   t a k e n   s u b s t a n t i a l l y   a l o n g   t h e   l i n e   I V - I V  

in  F i g .   3 .  

As  s c h e m a t i c a l l y   shown  in  F i g .   1,  a  d i s k   s c r e e n  

a p p a r a t u s   5  of  t h e   k i n d   w i t h   w h i c h   t h e   p r e s e n t   i n v e n t i o n   i s  

c o n c e r n e d   c o m p r i s e s   a  f r a m e   7  s u p p o r t i n g   a  s c r e e n i n g   b e d  

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

s h a f t s   9  of  g e n e r a l l y   s i m i l a r   c o e x t e n s i v e   l e n g t h   a n d  

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

e q u a l l y   s p a c e d   c o n c e n t r i c   s c r e e n   d i s k s   10  w h i c h  

i n t e r d i g i t a t e ,   as  b e s t   s e e n   in  F i g .   2,  w i t h   t h e   s c r e e n  

d i s k s   of  t h e   a d j a c e n t   s h a f t s .   To  a t t a i n   t h e   p r o p e r   d i s k  

i n t e r d i g i t a t i o n ,   t h e r e   i s   a  d i f f e r e n t i a l   number   of  t h e  

d i s k s   10  on  t h e   a l t e r n a t e   s h a f t s   9,  s u c h   as  e l e v e n  

d i s k s   a l t e r n a t i n g   w i t h   t w e l v e   d i s k s .   In  a  t y p i c a l  

a r r a n g e m e n t   of  t h e   d i s k   s c r e e n   a p p a r a t u s   5,  w h e r e i n   t h e  

d i s k s  a r e   of  d i m e n s i o n s   s u c h   as  d e s c r i b e d   h e r e i n b e f o r e  ,  

t h e   s c r e e n   bed  8  may  c o m p r i s e   t w e l v e   of  t h e   s h a f t s   9 

c a r r y i n g ,   in  t h e   a g g r e g a t e ,   138  of  t h e   d i s k s   10.  T h e  

s h a f t s   9  a r e   p r e f e r a b l y   h o l l o w   t u b u l a r   and  of  n o n c i r c u l a r  

c r o s s   s e c t i o n   ( F i g s .   3  and  4  )   and  p r o v i d e d   w i t h  

r e s p e c t i v e   s t u b   s h a f t s   11  a t   t h e i r   o p p o s i t e   e n d s   w h i c h   a r e  

s u i t a b l y   j o u r n a l e d   on  t h e   f r a m e   7 .  

Means  a r e   p r o v i d e d ,   as  i s   c u s t o m a r y ,   f o r   d r i v i n g  

t h e   s h a f t s   9  and  t h e r e b y   t h e   d i s k s   10  in  u n i s o n   in  t h e  

same  d i r e c t i o n ,   c l o c k w i s e   as  s e e n   in  F i g .   1,  p a r t   of  t h e  

d r i v e   means   b e i n g   i d e n t i f i e d   a t   1 3 .  

M a t e r i a l   s u c h   as  hog  f u e l   to   be  s c r e e n e d   i s  

d e l i v e r e d   to   t h e   i n f e e d   end  of  t h e   s c r e e n i n g   bed  8  b y  

means   of  a  c h u t e   14.  The  a r r a n g e m e n t   may  be  s u c h   t h a t  

d e s i r a b l e   s i z e   p a r t i c l e s   of  t h e   m a t e r i a l   d r o p   down  t h r o u g h  

t h e   s c r e e n   bed  8  and  a r e   r e c e i v e d   in   a  h o p p e r   15  f o r  

d i s p o s i t i o n   w h i l e   o v e r s i z e   and  odd  s h a p e d   p a r t i c l e s   a r e  

c a r r i e d   on  t h e   s c r e e n i n g   bed  8  t o w a r d   t h e   d i s c h a r g e   e n d  

of  t h e   b e d .   T h o s e   p a r t i c l e s   w h i c h   a r e   a d v a n c e d   by  t h e  

s c r e e n   bed  8  to   i t s   d i s c h a r g e   end  a r e   d i s c h a r g e d   to   a n  

o u t f e e d   c h u t e   17,  as  i n d i c a t e d   by  d i r e c t i o n a l   a r r o w .  

For   hog  f u e l   s c r e e n i n g   t h e   d i s k s   10  a r e  



p r e f e r a b l y   of  r o u n d   l o b e d ,   u n d u l a t i n g   p e r i m e t e r   h a v i n g   a  

u n i f o r m   s e r i e s   of  l o b e s   1 8 ( F i g .   3)  and  m o u n t i n g   of  t h e   d i s k s  

on  t h e   r e s p e c t i v e   s h a f t s   9  i s   d e s i r a b l y   w i t h   t h e   d i s k s  

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

l o b e s   a l t e r n a t e   s u b s t a n t i a l l y   as  s e e n   in  F i g .   3.  S u c h  

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

of  d i s k s   on  i t s   s h a f t   by  h a v i n g   t h e   s h a f t s   of  s u b s t a n t i a l l y  

s q u a r e   c r o s s - s e c t i o n   and  t h e   d i s k s   p r o v i d e d   w i t h   r e s p e c t i v e  
c e n t r a l   a p e r t u r e s   19  w h i c h   a r e   of  t h e   g e n e r a l l y   c o m p l e m e n -  

t a r y   c r o s s - s e c t i o n   to   t h e   s h a f t s   and  w i t h   c l e a r a n c e   n o t c h e s  

20  a l i g n e d   w i t h   t h e   c o r n e r s   of  t h e   s h a f t   p e r i m e t e r s .   T h u s ,  

by  p r o p e r l y   f o r m a t i o n   of  t h e   s h a f t - r e c e i v i n g   a p e r t u r e s   19  

f o r   t h e   a l t e r n a t e   d i s k s   of  e a c h   s e t ,   when  t h e   s e t   of  d i s k s  

is   m o u n t e d   on  i t s   s h a f t ,   t h e   l o b e s   w i l l   be  in  p r o p e r  
a l t e r n a t e   r e l a t i o n   to   one  a n o t h e r   t h r o u g h o u t   t h e   s e t .  

R e s i l i e n t l y   y i e l d a b l e   means   a r e   p r o v i d e d   f o r  

n o r m a l l y   m a i n t a i n i n g   t h e   d i s k s   10  in  g e n e r a l l y   p a r a l l e l  

s c r e e n i n g   r e l a t i o n   to   one  a n o t h e r   on  t h e i r   s h a f t s   9,  a n d  

s u c h   means   p e r m i t t i n g   a d j a c e n t   i n t e r d i g i t a t e d   d i s k s   in  t h e  

s c r e e n   bed  8  to   d e f l e c t   r e l a t i v e l y   when  a  m i g r a n t   p a r t i c l e  

MP  t e n d s   to   e n g a g e   w e d g i n g l y   b e t w e e n   i n t e r d i g i t a t e d   d i s k s   1 0 ,  

so  t h a t   t h e   m i g r a n t   p a r t i c l e   MP  w i l l   be  p r e v e n t e d   f r o m  

j a m m i n g   t h e   e n g a g e d   d i s k s   b u t   w i l l   be  c l e a r e d  t h e r e f r o m  

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

t h e   s c r e e n   b e d .   In  a  p r e f e r r e d   a r r a n g e m e n t ,   r e s i l i e n t l y  

y i e l d a b l e ,   g e n e r a l l y   a n n u l a r   s p a c e r s   21  a r e   m o u n t e d   on  t h e  

s h a f t   9,  in  e a c h   i n t a n c e ,   b e t w e e n   e a c h   p a i r   of  a d j a c e n t  

d i s k s   10  t h e r e a l o n g   f o r   m a i n t a i n i n g   a  s u b s t a n t i a l l y   a c c u r a t e  

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

p r e f e r r e d   c o n s t r u c t i o n ,   t h e   s p a c e r s   21  c o m p r i s e   m o l d e d  

e l a s t o m e r i c   m e m b e r s   of  a  70°  S h o r e   h a r d n e s s ,   s o l i d  

p o l y u r e t h a n e   b e i n g   s u i t a b l e   f o r   t h e   p u r p o s e .   The  e l a s t o m e r  

may,  i f   p r e f e r r e d ,   be  f a b r i c   r e i n f o r c e d   s i m i l a r l y   as  c o n v e -  

yo r   b e l t i n g   to  a t t a i n   a d e q u a t e   s t i f f n e s s   and  d u r a b i l i t y  

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

t h e   p r e s e n t   p u r p o s e .  
In  t h e   p r e f e r r e d   c o n s t r u c t i o n ,   t h e   s p a c e r s   21  a r e  



m o l d e d   w i t h   r e s p e c t i v e   c e n t r a l   p a s s t h r o u g h   o p e n i n g s   22  

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

t h e   a s s o c i a t e d   s h a f t   9  in  c o r o t a t i v e l y   k e y e d   r e l a t i o n .  

A l l   of  t h e   s p a c e r s   21  a r e   of  e q u a l   l e n g t h .   On  t h e i r   o u t e r  

p e r i m e t e r s ,   t h e   s p a c e r s   21  may  be  c y l i n d r i c a l   and  of  a  

d i a m e t e r ,   a t   l e a s t   a t   t h e i r   e n d s e q u a l   to   t h e   i n s i d e   d i a m e -  

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

a n n u l a r   r i n g s   23  a t t a c h e d   as  by  means   of  w e l d i n g   to   t h e  

r e s p e c t i v e   o p p o s i t e   f a c e s   of  e a c h   of  t h e   d i s k s   10  a d j a c e n t  

to  and  a b o u t   t h e   c e n t r a l   c l e a r a n c e   h o l e s   19  in  t h e   d i s k s .  

By  h a v i n g   t h e   c e n t r a l   o p e n i n g s   19  in  t h e   d i s k s   s l i g h t l y  

o v e r s i z e   r e l a t i v e   to   t h e   p e r i m e t e r   of  t h e   a s s o c i a t e d  

s h a f t   9,  t h e   s h o u l d e r   r i n g s   23  a r e   a d a p t e d   to   s u p p o r t   t h e  

d i s k s   10  in  u n i f o r m l y   l o o s e l y   s p a c e d   r e l a t i o n   to   t h e  

a s s o c i a t e d   s h a f t .   By  t h e i r   r e s i l i e n t   s t i f f n e s s ,   t h e   s p a c e r s  
21  w i l l   n o r m a l l y   m a i n t a i n   t h e   d i s k s   10  in   s u b s t a n t i a l l y  

a c c u r a t e   s p a c e d   p a r a l l e l   r e l a t i o n .   H o w e v e r ,   when  a  m i g r a n t  

p a r t i c l e   MP  s u c h   as  a  r o c k   or  o t h e r   t r a m p   m a t e r i a l   s u c h  

as  m e t a l   t e n d s   to   wedge   b e t w e e n   a d j a c e n t   i n t e r d i g i t a t e d  

d i s k s   10,  t h e   r e s i l i e n t   s p a c e r s   21  a r e   a d a p t e d   to   y i e l d  

as  t h e   d i s k s   a r e   d e f l e c t e d   and  p e r m i t   t h e   p a r t i c l e   MP  to   b e  

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

s c r e e n   in  t h e   c o n t i n u i n g   r o t a t i o n   of  t h e   d i s k s   in  t h e   s c r e e n  

b e d .  

At  t h e   o p p o s i t e   ends   of  t h e   s h a f t s   9,  t h e   s e r i e s  

of  s p a c e r s   i s   p l a c e d   u n d e r   e n d w i s e   a x i a l   i n w a r d   s n u g - u p  

c o m p r e s s i o n   by  means   of  r e t a i n e r   p l a t e s   24  r e c e i v e d   s l i d a b l y  

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

s t u b   s h a f t s   11  and  d r awn   up  by  means   of   b o l t s   25  a g a i n s t  

t h e   o u t e r   e n d s   of  r e s p e c t i v e   a d a p t o r   s p a c e r s   27  of  s i m i l a r  

c o n s t r u c t i o n   as  t h e   s p a c e r s   21.  C o n v e n i e n t l y   t h e   b o l t s   25  

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

p l a t e   28  w h i c h   may  be  w e l d e d   to  and  p r o j e c t   a  s h o r t   d i s t a n c e  

o u t w a r d l y   f rom  t h e   a d j a c e n t   end  of  t h e   s h a f t   9  to   s e r v e   a s  

a  s t o p   to   a v o i d   o v e r c o m p r e s s i n g   t h e   s e r i e s   of  s p a c e r s   2 1 , 2 7  

w h i c h   a r e   p l a c e d   u n d e r   e n d w i s e   t h r u s t i n g   c o m p r e s s i o n   b y  
t h e   r e t a i n e r   p l a t e   24  in  e a c h   i n s t a n c e .  



A  s t a b i l i z e r   f i l l e r   p l a t e   29  may  be  s e c u r e d   a s  

by  w e l d i n g   to  t h e   i n s i d e   of  t h e   a s s o c i a t e d   h o l l o w   s h a f t   9 

and  t h e   i n n e r   end  p o r t i o n   of  t h e   a s s o c i a t e d   s t u b   s h a f t   11  

in  e a c h   i n s t a n c e .  

In  a  d e s i r a b l e   r e l a t i o n s h i p ,   t h e   d i s k s   10  may  b e  

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

and  t h e   c l e a r a n c e   r e l a t i o n   to   t h e   s h a f t s   in  w h i c h   t h e  

i n n e r   p e r i m e t e r s   of  t h e   d i s k s   a r e   m a i n t a i n e d   by  t h e  

s p a c e r s   21,  to  have   a b o u t   3  mm  r e l a t i v e   m o v e m e n t   when  a n  

a r t i c l e   s u c h   as  t h e   p a r t i c l e   MP  t e n d s   to   wedge   b e t w e e n  

any  p a i r   of  i n t e r d i g i t a t e d   d i s k s .   I t   w i l l   be  a p p a r e n t  

t h a t   in  F i g .   2  t h e   r e l a t i v e   d e f l e c t i o n   has   b e e n   s o m e w h a t  

e x a g g e r a t e d   f o r   i l l u s t r a t i v e   p u r p o s e s .   Any  o b j e c t s   o r  

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

d i s k s   w i l l   be  c a r r i e d   on  t h e   s c r e e n   bed  8  to  d i s c h a r g e ,  
w h i l e   any  o b j e c t s   or  p a r t i c l e s   w h i c h   a r e   s m a l l e r  

t h a n   w o u l d   t e n d   to  wedge  b e t w e e n   t h e   d i s k s   w i l l   a u t o m a t i c -  

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

I t   w i l l   be  u n d e r s t o o d   t h a t   v a r i a t i o n s   and  m o d i f i c a -  

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

and  s c o p e   of  t h e   n o v e l   c o n c e p t s   of  t h e   p r e s e n t   i n v e n t i o n .  



1.  In  a  d i s k   s c r e e n   a p p a r a t u s   c o m p r i s i n g   a  

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

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

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

in  a x i a l l y   s p a c e d   r e l a t i o n   w i t h   c o m p a n i o n   s c r e e n   d i s k s   o n  

t h e   a d j a c e n t   s h a f t s ,   s a i d   s c r e e n i n g   bed  b e i n g   a d a p t e d  

to  s c r e e n   f rom  p a r t i c u l a t e   m a t e r i a l   p a r t i c l e s  
w h i c h   a r e   o v e r s i z e   r e l a t i v e   to  t h e   a x i a l   s c r e e n i n g   s p a c e  
b e t w e e n   i n t e r d i g i t a t e d   d i s k s :  

r e s i l i e n t l y   y i e l d a b l e   means   f o r   n o r m a l l y  

m a i n t a i n i n g   s a i d   d i s k s   in  g e n e r a l l y   p a r a l l e l   s c r e e n i n g  
r e l a t i o n   to   one  a n o t h e r   on  s a i d   s h a f t s ;  

s a i d   means   p e r m i t t i n g   a d j a c e n t   i n t e r d i g i t a t e d  

d i s k s   to   d e f l e c t   r e l a t i v e l y   when  a  m i g r a n t   p a r t i c l e  

t e n d s   to  e n g a g e   w e d g i n g l y   b e t w e e n   t h e   i n t e r d i g i t a t e d  

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

j a m m i n g   t h e   e n g a g e d   d i s k s   b u t   w i l l   be  c l e a r e d   t h e r e f r o m  

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

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

means   c o m p r i s e   s p a c e r s   m a i n t a i n i n g   s a i d   d i s k s   in  p r e d e t e r -  

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

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

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

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

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

4.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   3,  w h e r e i n   t h e  

s p a c e r s   have   c y l i n r i c a l   a n n u l a r   p e r i m e t e r s   a t   l e a s t   a t  

t h e i r   o p p o s i t e   e n d s ,   and  s a i d   d i s k s   have   a n n u l a r   s h o u l d e r s  

e n g a g i n g   s a i d   p e r i m e t e r s   w h e r e b y   t h e   d i s k s   a r e   m a i n t a i n e d  

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

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

s h a f t s .  

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

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



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

e l a s t o m e r i c   s p a c e r s   c o m p r i s e   s o l i d   p o l y u r e t h a n e   h a v i n g  
70°  S h o r e   h a r d n e s s .  

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

d i s k s   a r e   l o o s e l y   m o u n t e d   on  t h e i r   s h a f t s ,   s a i d   m e a n s  

c o m p r i s e   r e s i l i e n t   s p a c e r s   m a i n t a i n i n g   p r e d e t e r m i n e d  

s p a c e d   r e l a t i o n   b e t w e e n   s a i d   d i s k s ,   and  means   f o r   a p p l y i n g  

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

9.  S h a f t   means   f o r   u se   in  a  d i s k   s c r e e n   a p p a r a t u s  

w h e r e i n   a  s c r e e n i n g   bed  has   a  s e r i e s   of  c o r o t a t i v e   s p a c e d  

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

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

i n t e r d i g i t a t e   in  a x i a l l y   s p a c e d   r e l a t i o n   w i t h   c o m p a n i o n  

s c r e e n   d i s k s   on  t h e   a d j a c e n t   s h a f t s ,   s a i d   s c r e e n i n g  

bed  b e i n g   a d a p t e d   to  s c r e e n   f rom  p a r t i c u l a t e   m a t e r i a l  

p a r t i c l e s   w h i c h   a r e   o v e r s i z e   r e l a t i v e   to   t h e   a x i a l   s c r e e n i n g  

s p a c e s   b e t w e e n   i n t e r d i g i t a t e d   d i s k s ,   s a i d   s h a f t   m e a n s  

c o m p r i s i n g :  

r e s i l i e n t l y   y i e l d a b l e   means   f o r   n o r m a l l y   m a i n t a i n -  

ing   s a i d   d i s k s   in   g e n e r a l l y   p a r a l l e l   s c r e e n i n g   r e l a t i o n  

to   one  a n o t h e r   a l o n g   a  s h a f t   p e r i m e t e r ;  

s a i d   r e s i l i e n t l y   y i e l d a b l e   means   p e r m i t t i n g   s a i d  

d i s k s   to   d e f l e c t   r e l a t i v e   to  d i s k s   w i t h   w h i c h   i n t e r d i g i t a t -  

ed  in  t h e   s c r e e n i n g   bed  when  a  m i g r a n t   p a r t i c l e   t e n d s   t o  

e n g a g e   w e d g i n g l y   b e t w e e n   i n t e r d i g i t a t e d   d i s k s ,   so  t h a t   t h e  

m i g r a n t   p a r t i c l e   w i l l   be  p r e v e n t e d   f rom  j a m m i n g   t h e  

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

in  t h e   c o n t i n u i n g   r o t a t i o n   of  t h e   d i s k s .  

10.  S h a f t   means   a c c o r d i n g   to   c l a i m   9,  w h e r e i n   s a i d  

r e s i l i e n t l y   y i e l d a b l e   means   c o m p r i s e   s p a c e r s   m a i n t a i n i n g  

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

r e s p e c t i v e   s h a f t   p e r i m e t e r .  
11.  S h a f t   means   a c c o r d i n g   to   c l a i m   10,   w h e r e i n   s a i d  

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

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

c o m p l e m e n t a r y   to   s a i d   c r o s s   s e c t i o n .  

12.  S h a f t   means   a c c o r d i n g   to   c l a i m   11,  w h e r e i n   t h e  

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



o p p o s i t e   e n d s ,   and  s a i d   d i s k s   have   a n n u l a r   s h o u l d e r s  

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

m a i n t a i n e d   c o n c e n t r i c   r e l a t i v e   to   s a i d   s p a c e r s .  
13.  S h a f t   means   a c c o r d i n g   to  c l a i m   12,  w h e r e i n   t h e  

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

p e r i m e t e r .  

14.  S h a f t   means   a c c o r d i n g   to   c l a i m   9,  w h e r e i n   s a i d  

r e s i l i e n t l y   y i e l d a b l e   means   c o m p r i s e   e l a s t o m e r i c   s p a c e r s .  
15.  S h a f t   means   a c c o r d i n g   to   c l a i m   14,  w h e r e i n   s a i d  

e l a s t o m e r i c   s p a c e r s   c o m p r i s e   s o l i d   p o l y u r e t h a n e   h a v i n g  
70°  S h o r e   h a r d n e s s .  

16.  S h a f t   means   a c c o r d i n g   to   c l a i m   9,  w h e r e i n   s a i d  

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

r e s i l i e n t l y   y i e l d a b l e   means   c o m p r i s i n g   s p a c e r s   m a i n t a i n i n g  

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

means   a p p l y i n g   l o n g i t u d i n a l   s n u g - u p   p r e s s u r e   to   t h e   s p a c e r s .  
17.  An  e l o n g a t e   s h a f t   a s s e m b l y   a d a p t e d   f o r   u se   in  a  

d i s k   s c r e e n   a p p a r a t u s   w h e r e i n   a  s c r e e n i n g   bed  has   a  s e r i e s  

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

a l o n g   t h e   bed  f rom  one  end  to   t h e   o t h e r   e n d ,   s a i d   s h a f t  

a s s e m b l y   h a v i n g  :  

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

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

a d a p t e d   f o r   c o o p e r a t i n g   in   i n t e r d i g i t a t e d   s c r e e n i n g  

r e l a t i o n   w i t h   t h e   s i m i l a r   d i s k s   on  a d j a c e n t   s h a f t s   in   t h e  

s c r e e n i n g   b e d ;  

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

m o u n t i n g   means   f o r   e n g a g i n g   s a i d   d i s k s   and  m a i n t a i n i n g  

them  in  p r e d e t e r m i n e d   s p a c e d   r e l a t i o n   to   one  a n o t h e r  

and  to   s a i d   s h a f t ;  

and  s h o u l d e r   means   on  s a i d   d i s k s   e n g a g i n g   s a i d  

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

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

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

e l a s t o m e r i c   m e m b e r s ,   and  s a i d   member s   and  s a i d   s h a f t  

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

s h a f t .  



19.  A  s h a f t   a s s e m b l y   a c c o r d i n g   to   c l a i m   17,  i n c l u d i n g  

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

s h a f t .  

20.  A  s h a f t   a s s e m b l y   a c c o r d i n g   to  c l a i m   l 7 , i n c l u d i n g  

means   m a i n t a i n i n g   s a i d   s p a c e r   means   u n d e r   l o n g i t u d i n a l  

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