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©  Classifying  particles. 
  Apparatus  for  classifying  a  mixture  of  particles  compris- 
es  an  inclined  surface  1,  and  a  collector  4  separated  by  a 
uniform  gap  3  from  the  lower  edge  of  the  inclined  surface 
and  aligned  with  that  surface,  a  receiver  5  located  below  the 
gap  3  and  a  series  of  guides  6----6  uniformly  spaced  across 
the  width  of  the  lower  end  of  the  inclined  surface.  Elongate 
particles  of  sufficient  length  are  either  aligned  longitudinally, 
in  which  case  they  bridge  the  gap  and  pass  to  the  collector, 
or  else  ride  up  the  guides  to  be  carried  across  the  gap  by 
them.  In  this  way  the  elongate  particles  can  be  eliminated. 



T h i s   i n v e n t i o n   r e l a t e s   to   t h e   c l a s s i f i c a t i o n   o f  

p a r t i c l e s ,   more   s p e c i f i c a l l y   to   c l a s s i f y i n g   a  m i x t u r e   o f  

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

an  a s p e c t   r a t i o   n o t   e x c e e d i n g   2 :1   and  a  n o m i n a l   p a r t i c l e  

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

l e n g t h   in   e x c e s s   of   2y  t o   s e p a r a t e   t h e   e l o n g a t e   p a r t i c l e s  

t h e r e f r o m .  

An  i m p o r t a n t   way  of  m a k i n g   p a r t i c u l a t e   m a t e r i a l  

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

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

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

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

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

w o r k i n g   z o n e .  

I t   w i l l   be  a p p a r e n t   t h a t   m a t e r i a l   w i l l   i n i t i a l l y  

be  c u t   f rom  t h e   s h e e t   in   l o n g   n a r r o w   s t r i p s   and  t h a t   m a n y  

f u r t h e r   c u t s   w i l l   be  r e q u i r e d   to   r e d u c e   t h e   s t r i p s   t o  

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

t h e   s c r e e n   a r e   s m a l l e r   t h a n   t h e   c r o s s - s e c t i o n   of   t h e  

i n i t i a l   s t r i p ,   t h e   p a r t i c l e s   w i l l   be  u n a b l e   to   e s c a p e  

f rom  t h e   w o r k i n g   z o n e   u n t i l   a  r e a s o n a b l y   i s o t r o p i c   s t a t e  

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

p a r t i c l e s   i s   p r o d u c e d   and  u n n e c e s s a r y   e n e r g y   i s   e x p e n d e d .  

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

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

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



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

h a p p e n   to   a p p r o a c h   a  s c r e e n   o p e n i n g   e n d - o n ,   and ,   i f  

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

m a j o r   d i f f i c u l t i e s   in   t h e   u se   o r   s u b s e q u e n t   p r o c e s s i n g   o f  

t h e   p a r t i c l e s .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   a p p a r a t u s  

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

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

e x c e e d i n g   2 :1   and  a  n o m i n a l   p a r t i c l e   s i z e   o f  y   and  a  

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

o f   2y  t o   s e p a r a t e   t h e   e l o n g a t e   p a r t i c l e s   t h e r e f r o m  

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

p a r t i c l e s   of   t h e   m i x t u r e   can   s l i d e ;   a  c o l l e c t o r   s p a c e d   b y  

a  g a p   o f   w i d t h  y   f r o m   t h e   b o t t o m   edge   of   t h e   i n c l i n e d  

s u r f a c e   and  l y i n g   in   or   b e l o w   a  p r o j e c t i o n   o f   t h a t  

s u r f a c e ;   a  s e r i e s   of   g u i d e s   e a c h   s p a c e d   f rom  i t s  

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

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

g r e a t e r   t h a n   2y  and  e x t e n d i n g   a t   l e a s t   p a r t - w a y   a c r o s s  

t h e   gap   and  e a c h   p r o v i d i n g   a  ramp  s u r f a c e   i n c l i n e d   in  t h e  

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

a n g l e   to   t h e   h o r i z o n t a l ,   w h e r e b y   t h o s e   e l o n g a t e   p a r t i c l e s  

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

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

o v e r   t h e   gap  to   t h e   c o l l e c t o r   a r e   l i f t e d   f r o m   t h e  

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

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



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

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

p a r t i c l e s   can   s l i d e .  

P r e f e r a b l y   t h e   c o l l e c t o r   i s   an  i n c l i n e d  

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

c l e a r i n g   t h e   g a p .   A l s o ,   a  r e c e i v e r   can   be  l o c a t e d   b e l o w  

t h e   gap  and  may  a l s o   be  an  i n c l i n e d   s u r f a c e   down  w h i c h  

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

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

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

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

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

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

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

s u r f a c e   by  a  d i s t a n c e   n o t   l e s s   t h a n  y   n o r   g r e a t e r   t h a n   2 y  

a n d ,   e x t e n d i n g   b e y o n d   t h e   l o w e r   edge   of   t h e   i n c l i n e d  

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

t h e   same  d i r e c t i o n   as  t h e   i n c l i n e d   s u r f a c e   b u t   a t   a  

s m a l l e r   a n g l e   to   t h e   h o r i z o n t a l   so  t h a t  

(a)   t h e   p a r t i c l e s   o f   t h e   m a j o r i t y   a r e   d e f l e c t e d   ( i f  

n e c e s s a r y )   to   p a s s   b e t w e e n   t h e   g u i d e s ;  

(b)  some  of   t h e   e l o n g a t e   p a r t i c l e s   b e c o m e   a l i g n e d  

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

g u i d e s ;   a n d  

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

s u p p o r t e d   by  t h e   ramp  s u r f a c e s   of   a t   l e a s t   t w o  

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



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

a  c o l l e c t o r   s p a c e d   by  a  gap  of   w i d t h  y   f r o m   t h e   b o t t o m   o f  

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

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

t h r o u g h   t h e   g a p .  

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

a  m e t h o d .  

P a r t i c l e s   p r o d u c e d   by  s u c h   a  m e t h o d   may  b e  

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

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

t h i s   u s e .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d ,   by  way  o f  

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

p e r s p e c t i v e   s k e t c h   o f   t h e   e s s e n t i a l   p a r t   o f   one   f o rm  o f  

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

The  a p p a r a t u s   shown  in  t h e   d r a w i n g   i n c l u d e s   a n  

i n c l i n e d   s u r f a c e   1  w i t h   a  g r a d i e n t   o f   a b o u t   20  and  w i t h  

u p s t a n d i n g   s i d e - w a l l s   2.  S e p a r a t e d   by  a  u n i f o r m   gap  3 

f r o m   t h e   l o w e r   edge   o f   t h e   i n c l i n e d   s u r f a c e   1  and  a l i g n e d  

w i t h   t h a t   s u r f a c e   i s   a  c o l l e c t o r   4  in  s i m i l a r   f o r m .   A 

r e c e i v e r   5  of   any  c o n v e n i e n t   f o rm  i s   l o c a t e d   b e l o w   t h e  

gap   3.  A  s e r i e s   of   g u i d e s   6 - - - - 6   i s   u n i f o r m l y   s p a c e d  

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

1.  T h e s e   t a k e   t h e   f o rm  of   f l a t   p l a t e s   u p s t a n d i n g  

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

e a c h   o t h e r   and  ( i n   t h e   c a s e   of  t h e   end  g u i d e s )   f rom  t h e  

s i d e - w a l l s   2  by  a  d i s t a n c e   e q u a l   to   a b o u t   1 . 5   t i m e s   t h e  



w i d t h   of   t h e   gap  3.  E a c h   g u i d e   p r o j e c t s   a b o u t   t h r e e -  

q u a r t e r s   of   t h e   way  a c r o s s   t h e   gap  3  and  p r o v i d e s   a  r a m p  

s u r f a c e   7  w h i c h   i s   l e v e l   a t   i t s   u p p e r   end  w i t h   t h e  

s u r f a c e   and  i s   i n c l i n e d   in   t h e   same  d i r e c t i o n   as  t h e  

s u r f a c e   1  b u t   a t   an  a n g l e   of   a b o u t   10°  to   t h e   h o r i z o n t a l .  

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

c o n t i n o u s l y   v i b r a t e d   w i t h   an  a m p l i t u d e   of   0 . 5   mm  d u r i n g  

u s e .  

In  a  p a r t i c u l a r   e x a m p l e ,   t h e   w i d t h   of   t h e   g a p  

3  was  a b o u t   6  mm.  T h i s   a p p a r a t u s   was  f ed   w i t h   c o p p e r  

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

d i m e n s i o n s   in   t h e   r a n g e   3-5   mm  b u t   a  s m a l l   p r o p o r t i o n  

w e r e   up  t o   s e v e r a l   c e n t i m e t r e s   l o n g ,   a t   a  r a t e   low  e n o u g h  

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

s u r f a c e .  

S u b s t a n t i a l l y   a l l   p a r t i c l e s   up  t o   a b o u t   10  mm 

l o n g   and  some  up  to   13  mm  l o n g   were   c h a n n e l l e d   b e t w e e n  

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

s u r f a c e   1,  f e l l   t h r o u g h   t h e   gap  3  to   t h e   r e c e i v e r   5 .  

S u b s t a n t i a l l y   a l l   e l o n g a t e   p a r t i c l e s   o v e r  

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

b r i d g e d   t h e   gap  3  and  p a s s e d   to   t h e   c o l l e c t o r   and  t h e n c e  

to   r e c y c l i n g ,   as  d i d   some  p a r t i c l e s   w i t h   l e n g t h s   in   t h e  

r a n g e   10  to   13  mm.  T h o s e   e l o n g a t e   p a r t i c l e s   w h i c h   d i d  

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

l e n g t h   b e t w e e n   t h e   g u i d e s   r o d e   up  t h e   ramp  s u r f a c e s   7  a n d  

w e r e   c a r r i e d   o v e r   t h e   gap   3  to   t h e   c o l l e c t o r   and  t o  

r e c y c l i n g .  



The  p a r t i c l e s   p a s s i n g   t h r o u g h   t h e   gap  3  to   t h e  

r e c e i v e r   we re   b e t t e r   s u i t e d   f o r   use   in  a  f r i c t i o n -  

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

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

s i z e   f a l l s   b e l o w   10  mm. 



1.  A p p a r a t u s   f o r   c l a s s i f y i n g   a  m i x t u r e   o f  

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

an  a s p e c t   r a t i o   n o t   e x c e e d i n g   2 :1   and  a  n o m i n a l   p a r t i c l e  

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

l e n g t h   in   e x c e s s   o f   2y  t o   s e p a r a t e   t h e   e l o n g a t e   p a r t i c l e s  

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

down  w h i c h   t h e   i n d i v i d u a l   p a r t i c l e s   of   t h e   m i x t u r e   c a n  

s l i d e ;   a  c o l l e c t o r   s p a c e d   by  a  gap  of  w i d t h  y   f r o m   t h e  

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

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

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

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

l e s s   t h a n  y   no r   g r e a t e r   t h a n   2y  and  e x t e n d i n g   a t   l e a s t  

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

i n c l i n e d   in   t h e   same  d i r e c t i o n   as  t h e   i n c l i n e d   s u r f a c e  

b u t   a t   a  s m a l l e r   a n g l e   to   t h e   h o r i z o n t a l ,   w h e r e b y   t h o s e  

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

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

b r i d g e   and  p a s s   o v e r   t h e   gap  to   t h e   c o l l e c t o r   a r e   l i f t e d  

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

w h i l e   t h e   m a j o r i t y   of   t h e   p a r t i c l e s   f a l l   t h r o u g h   t h e   g a p .  

2.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   1  i n c l u d i n g  

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

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

w h i c h   t h e   c o l l e c t o r   i s   an  i n c l i n e d   s u r f a c e   down  w h i c h   t h e  

e l o n g a t e   p a r t i c l e s   can   s l i d e   to   k e e p   t h e   gap  c l e a r .  



4.  A p p a r a t u s   as  c l a i m e d   in  any  one  of   t h e  

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

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

5.  A  m e t h o d   o f   c l a s s i f y i n g   s u c h   a  m i x t u r e   o f  

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

an  a s p e c t   r a t i o   n o t   e x c e e d i n g   2 :1   and  a  n o m i n a l   p a r t i c l e  

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

l e n g t h   in   e x c e s s   o f   2y  t o   s e p a r a t e   t h e   e l o n g a t e   p a r t i c l e s  

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

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

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

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

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

g r e a t e r   t h a n   2y  a n d ,   e x t e n d i n g   b e y o n d   t h e   l o w e r   edge   o f  

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

i n c l i n e d   in   t h e   same  d i r e c t i o n   as  t h e   i n c l i n e d   s u r f a c e  

b u t   in   a  s m a l l e r   a n g l e   to   t h e   h o r i z o n t a l   so  t h a t  

(a)   t h e   p a r t i c l e s   o f   t h e   m a j o r i t y   a r e   d e f l e c t e d   ( i f  

n e c e s s a r y )   to   p a s s   b e t w e e n   t h e   g u i d e s ;  

(b)   some  of   t h e   e l o n g a t e   p a r t i c l e s   b e c o m e   a l i g n e d  

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

g u i d e s ,   a n d  

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

s u p p o r t e d   by  t h e   ramp  s u r f a c e s   of  a t   l e a s t   t w o  

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

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

in  a  c o l l e c t o r   s p a c e d   by  a  gap  of  w i d t h  y   f rom  t h e   b o t t o m  



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

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

m a j o r i t y   f a l l   t h r o u g h   t h e   g a p .  

6.  P a r t i c l e s   c l a s s i f i e d   by  t h e   m e t h o d   c l a i m e d   i n  

C l a i m   5  or   by  means   of   t h e   a p p a r a t u s   c l a i m e d   in   a n y  o n e  

of   C l a i m s   1  to   4 .  

7.  The  use   as  f e e d   m a t e r i a l   f o r   a  c o n t i n u o u s  

f r i c t i o n   a c t u a t e d   e x t r u s i o n   p r o c e s s   of   p a r t i c l e s  

c l a s s i f i e d   by  t h e   m e t h o d   c l a i m e d   in  C l a i m   5  or  by  m e a n s  

of   t h e   a p p a r a t u s   c l a i m e d   i n   a n y  o n e   of   C l a i m s   1  to   4 .  
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