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©  Mineral  sixers. 
A  mineral  breaker  including  a  pair  of  side  by  side  b r e a k e r  

drums  each  having  breaker  teeth  projecting  radially  there- 
'from,  the  teeth  on  each  drum  being  arranged  in  circumferen- 
tially  extending  groups  of  teeth,  the  groups  of  teeth  on  one 
drum  being  located  between  adjacent  groups  of  teeth  on  the 
other  drum,  the  teeth  on  at  least  one  of  said  pair  of  drums 
being  arranged  to  define  a  series  of  discrete  circumferential- 
ly  spaced  helical  formations  extending  along  the  drum. 



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  m i n e r a l   s i z i n g   in  p a r t -  
i c u l a r   to  m i n e r a l   s i z e r   and  a  t o o t h   c o n s t r u c t i o n .  

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

p r o v i d e d   a  m i n e r a l   b r e a k e r   i n c l u d i n g   at  l e a s t   one  b r e a k e r   d rum 

h a v i n g   b r e a k e r   t e e t h   p r o j e c t i n g   r a d i a l l y   t h e r e f r o m ,   the  t e e t h  

b e i n g   a r r a n g e d   so  as  to  d e f i n e   a  s e r i e s   of  d i s c r e t e   c i r c u m f e r -  

e n t i a l l y   spaced   h e l i c a l   f o r m a t i o n s   e x t e n d i n g   a l ong   the  d r u m .  

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

t h e r e   is  p r o v i d e d   a  t o o t h   c o n s t r u c t i o n   for   a  m i n e r a l   b r e a k e r  

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

the   s u p p o r t .  

A d v a n t a g e o u s l y ,   when  a s s e m b l i n g   a  drum  composed  of  a  

s e r i e s   of  a n n u l i ,   the   a n n u l i   may  be  e i t h e r   i n d e p e n d a n t l y   k e y e d  
or  s p l i n e d   to  the  common  s h a f t   or  t h e y   may  be  r i n g s   b e i n g   f i x -  

e d l y   s e c u r e d   to  one  a n o t h e r   to  form  s a i d   drum.  The  f o rmer   i s  

p r e s e n t l y   p r e f e r r e d   as  i t   e n a b l e s   the  drum  to  be  d i s a s s e m b l e d .  

A l t e r n a t i v e l y   the  a s s e m b l y   of  a n n u l i   and  s h a f t   may  be  c a s t  

i n t e g r a l l y   to  p r o v i d e   a  s u p p o r t   for   the  t o o t h   s h e a t h s .  

P r e f e r a b l y ,   the   t o o t h   s h e a t h s   when  in  p o s i t i o n   on  a l l  

p r o j e c t i o n s   s e rve   to  c o m p l e t e l y   cove r   the   s u p p o r t   or  drum  t o  

t h e r e b y   p r o t e c t   i t   from  a b r a s i v e   wear  c a u s e d   by  b r e a k a g e   o f  

m i n e r a l .  

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

t h e r e   i s   p r o v i d e d   a  m i n e r a l   s i z e r   h a v i n g   at   l e a s t   one  r o t a t -  

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

a b o v e .  

V a r i o u s   a s p e c t s   of  the   p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s -  

c r i b e d   wi th   r e f e r e n c e   to  the  a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  is  a  p a r t   p e r s p e c t i v e   view  of  a  m i n e r a l   s i z e r  

a c c o r d i n g   to  one  a s p e c t   of  the  p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  is  an  end  v iew,   p a r t l y   in  s e c t i o n ,   of  the  s i z e r  

shown  in  F i g u r e   1 ;  

F i g u r e   3  is  a  s i d e   view  of  the  s i z e r   shown  in  F i g u r e   1 ;  

F i g u r e   4  is  a  l o n g i t u d i n a l   s e c t i o n   t h r o u g h   the  s i z e r  

shown  in  F i g u r e s   1  to  3  w h e r e i n   the  s i z e r   t e e t h   are   a r r a n g e d  



in  l i n e s   p a r a l l e l   to  the  a x i s   of  r o t a t i o n   of  the  d r u m s ;  

F i g u r e   5  is  an  e x p l o d e d   p e r s p e c t i v e   view  of  a  t o o t h  

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

i n v e n t i o n ;  

F i g u r e   6  is  a  d i a g r a m m a t i c   end  view  of  the  s i z e r   d r u m s  

shown  in  F i g u r e   2 ;  

F i g u r e   7  is  a  d i a g r a m m a t i c   view  of  the  s i z e r   drums  shown 

in  F i g u r e   2 ;  

F i g u r e   8  is  a  s i m i l a r   v iew  to  F igure   4  showing   an  a l t e r n -  

a t i v e   embodiment   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ;  

F i g u r e   9  shows  a  s u p p o r t   r i n g   for  f o r m i n g   p a r t   of  a  
b r e a k e r   drum  in  a  m i n e r a l   s i z e r   a c c o r d i n g   to  a n o t h e r   e m b o d i -  

ment  of  the  p r e s e n t   i n v e n t i o n ;  

F i g u r e   10  shows  a  s e c t i o n   a long   l i n e   X-X  in  F i g u r e   9 ;  

F i g u r e   11  shows  a  s u p p o r t   r ing   s i m i l a r   to  the  s u p p o r t  

r i n g   shown  in  F i g u r e   9  bu t   of  r e d u c e d   d i a m e t e r ;  

F i g u r e   12  is  a  f r o n t   view  of  a  t o o t h   cap  for   f i t t i n g   o n t o  

the  s u p p o r t   r i n g s   of  F i g u r e s   9  to  1 1 ;  

F i g u r e   13  is  a  s i d e   view  of  t o o t h   cap  of  F i g u r e   1 2 ;  

F i g u r e   14  is  a  p l a n   view  of  the  t o o t h   cap  of  F i g u r e   1 2 ;  

F i g u r e   15  is  a  s e c t i o n   a l ong   l i n e   V I I - V I I   in  F i g u r e   1 4 ;  

F i g u r e   16  is  a  s e c t i o n   a l ong   l i n e   V I I I - V I I I   in  F i g u r e   1 4 ;  

F i g u r e   17  is  a  s i d e   v iew  of  a  f u r t h e r   t o o t h   s h e a t h   c o n -  
s t r u c t i o n   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ;  

F i g u r e   18  is  a  s e c t i o n   a l o n g   l i n e   A-A  in  F i g u r e   1 7 ;  

F i g u r e   19  is  an  end  view  as  seen  in  the  d i r e c t i o n   o f  

a r row  B  in  F i g u r e   1 7 ;  

F i g u r e   20  is  a  s i d e   view  of  a  f u r t h e r   t o o t h   s h e a t h   c o n -  

s t r u c t i o n   a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ;  

F i g u r e   21  is  a  p l an   view  t a k e n   a long  a r row  C  in  F i g u r e  

2 0 ;  

F i g u r e   22  is  a  s e c t i o n   view  t aken   a long   l i n e   BB-BB  i n  

F i g u r e   21  and  showing  the  s h e a t h   s e a t e d   on  a  c o r r e s p o n d i n g  

s u p p o r t   r i n g ;   a n d  

F i g u r e   23  i sa   p a r t   p e r s p e c t i v e   view  of  a  m i n e r a l   s i z e r  

i n c l u d i n g   drum  a s s e m b l i e s   made  up  of  t o o t h   s h e a t h s   and  s u p p o r t  

r i n g s   i l l u s t r a t e d   in  F i g u r e s   20  -   2 2 .  



R e f e r r i n g   i n i t i a l l y   to  F i g u r e s   1  to  4  and  7  the  s i z e r   10  

i n c l u d e s   a  h o u s i n g   11  h a v i n g   s i d e s   12  and  end  w a l l s   14.  T h e  

h o u s i n g   11  is  c o n v e n i e n t l y   f a b r i c a t e d   from  s t e e l   p l a t e   p a n e l s  
which  a re   b o l t e d   and  welded   t o g e t h e r .  

R o t a t a b l y   mounted  to  e x t e n d   be tween   the  end  w a l l s   14  a r e  
a  p a i r   of  b r e a k e r   drum  a s s e m b l i e s   15  each  of  which  is  g e a r e d  

at  one  end  to  the  o t h e r   so  t h a t   t h e y   are   d r i v e n   from  a  common 
d r i v e   18  to  be  r o t a t e d   in  o p p o s i t e   d i r e c t i o n s .   In  the  e m b o d i -  

ment  i l l u s t r a t e d   in  F i g u r e   1  the  drums  are  r o t a t e d   so  as  t o  
d i r e c t   m a t e r i a l   b e t w e e n   them.  The  gea r   c o n n e c t i o n   be tween   t h e  

drums  a l s o   s e r v e s   to  s e t   the   r o t a r y   p o s i t i o n s   of  the  d r u m s  

r e l a t i v e   to  one  a n o t h e r .  

Each  drum  a s s e m b l y   15  is   p r o v i d e d   wi th   c i r c u m f e r e n t i a l l y  

e x t e n d i n g   g r o u p s   19  of  b r e a k e r   t e e t h   20,  the  g roups   19  b e i n g  

spaced   a x i a l l y   a l ong   the  drum  a s s e m b l y   15.  The  a x i a l   s p a c i n g  
of  g r o u p s   19  on  one  drum  a s s e m b l y   is  s t a g g e r e d   to  t h a t   on  t h e  

o t h e r   drum  a s s e m b l y   so  the  t e e t h   20  in  a  g roup  19  on  one  d r u m  

a s s e m b l y   pa s s   b e t w e e n   an  a d j a c e n t   p a i r   of  g roups   19  on  t h e  

o t h e r   drum  a s s e m b l y .  

As  seen   by  r e f e r e n c e   to  F i g u r e s   1  and  7,  the  t e e t h   20  a r e  

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

ca l   f o r m a t i o n s   21  which  are  s p a c e d   c i r c u m f e r e n t i a l l y   a b o u t  

each  drum  a s s e m b l y   15.  The  h e l i c a l   f o r m a t i o n s   21  as  shown  i n  

F i g u r e s   1  and  7  e x t e n d   a long   the  axes   of  each  drum  in  a  d i f f -  

e r e n t   s e n s e ,   i . e .   f o r   the   l e f t   hand  drum  as  seen  in  F i g u r e   1 

the  h e l i c a l   f o r m a t i o n s   21  e x t e n d   away  from  the  n e a r e s t   e n d  

wal l   14  in  an  a n t i - c l o c k w i s e   s e n s e   and  fo r   the  r i g h t   hand  d r u m  

the  h e l i c a l   f o r m a t i o n s   21  e x t e n d   in  a  c l o c k w i s e   s e n s e .   P r e f -  

e r a b l y   each  h e l i c a l   f o r m a t i o n   21  in  e x t e n d i n g   a long  i t s   r e s -  

p e c t i v e   drum  p a s s e s   t h r o u g h   an  a rc   of  abou t   9 0 ° .  

The  shape   of  t e e t h   20  and  t h e i r   r e l a t i v e   p o s i t i o n s   a n d  

s i z e   are  such  t h a t   d u r i n g   use ,   two  t y p e s   of  b r e a k i n g   a c t i o n  

are  p r e s e n t ,   v iz   a  p r i m a r y   b r e a k i n g   a c t i o n   on  l a r g e r   p i e c e s   o f  

m i n e r a l   w h e r e a t   the  m i n e r a l   is  g r i p p e d   be tween  o p p o s i n g   l e a d -  

ing  f a c e s   46  of  t e e t h   on  o p p o s i t e   drums  and  a  s e c o n d a r y  

b r e a k i n g   a c t i o n   w h e r e i n   m i n e r a l   is  t r a p p e d   between  the  r e a r  

edges   47  of  t e e t h   and  the  l e a d i n g   f ace   46  of  a n o t h e r   t o o t h .  



P r e f e r a b l y   the  arc  t h r o u g h   which  end  h e l i c a l   f o r m a t i o n   p a s s e s  
is  such  as  to  e n s u r e   t h a t   a  s e c o n d a r y   b r e a k i n g   a c t i o n   o c c u r s .  

A d d i t i o n a l l y   the  s p a c i n g   be tween   the  drums  is  chosen   t o  

t h a t   when  the  t i p s   of  t e e t h   on  one  drum  sweep  p a s s e d   t h e  

t r o u g h   d e f i n e d   be tween   g r o u p s   19  of  t e e t h   on  the  o t h e r   drum 

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

is  a v o i d e d .   A c c o r d i n g l y   by  a  s u i t a b l e   c h o i c e   of  s p a c i n g   i t   i s  

p o s s i b l e   for   f i ne   m a t e r i a l   to  q u i c k l y   pass   t h r o u g h   the  s i z e r  

w i t h o u t   c o m p a c t i o n ,   t h u s   l e a v i n g   the  s i z e r   to  b r e a k   down 

l a r g e r   p i e c e s   of  m a t e r i a l   e i t h e r   by  the  p r i m a r y   a n d / o r   s e c -  

o n d a r y   b r e a k i n g   a c t i o n .  

The  shape   of  t e e t h   20  are   d e s i g n e d   b e a r i n g   in  mind  t h e  

h a r d n e s s   and  t e n s i l e   s t r e n g t h   of  the  m i n e r a l   to  be  b r o k e n .  

P r e f e r a b l y   the  t e e t h   are   d e s i g n e d   to  p r o v i d e   as  much  b i t e   a s  

p o s s i b l e   fo r   the  p r i m a r y   t ype   of  b r e a k i n g   a c t i o n   for   t h e  

d i a m e t e r   of  the  drum  a s s e m b l y   so  as  to  p o s i t i v e l y   g r i p   l a r g e  

p i e c e s   of  m a t e r i a l .   A c c o r d i n g l y   the  r a t i o   of  h e i g h t   of  t e e t h  

r e l a t i v e   to  drum  d i a m e t e r   is  n o r m a l l y   l a r g e .   For  e x a m p l e ,   t h e  

t o o t h   h e i g h t   to  d i a m e t e r   of  drum  r a t i o   can  be  1  :   4.  In  t h i s  

r e s p e c t ,   the  c r o s s - s e c t i o n a l   e x t e n t   of  a  b i t e   r e g i o n   70  f o r  

p r i m a r y   b r e a k i n g   is  i l l u s t r a t e d   in  F i g u r e   6,  the  d e p t h   of  t h e  

r e g i o n   70  is  d e f i n e d   by  the  t r a i l i n g   edge  47  of  one  t o o t h   and  

the  l e a d i n g   edge  46  of  a  s u c c e e d i n g   t o o t h ;   and  the  l e n g t h   o f  

the  r e g i o n   70  is  d e f i n e d   be tween   the  l e a d i n g   f ace   46  of  o n e  

t o o t h   and  the  l e a d i n g   f ace   46'  of  an  opposed   t o o t h   on  the  o p p -  
o s i t e   drum.  In  the  embodiment   of  F i g u r e   6,  the   t r a i l i n g   e d g e  

47  which   is  s l i g h t l y   c u r v e d ,   but  which  may  be  s t r a i g h t   i f   d e s -  

i r e d ,   is   chosen   to  be  a p p r o x i m a t e l y   t a n g e n t i a l   to  the  drum 

d i a m e t e r   and  the  l e a d i n g   f ace   46  is  chosen   to  be  a p p r o x i m a t e l y  
l o c a t e d   r a d i a l l y   r e l a t i v e   to  the  drum.  The  g r i p   r e g i o n   b e t -  

ween  t e e t h   on  the  same  g roup   may  be  v a r i e d   to  a l t e r   the  s i z e  
of  the  g r i p   r e g i o n   by  e i t h e r   a l t e r i n g   the  s i z e   of  t o o t h   or  by  

a l t e r i n g   the  number  of  t e e t h   in  each  g roup   19,  the  maximum 

g r i p   r e g i o n   be ing   a c h i e v e d   when  the  p o i n t   of  i n t e r s e c t i o n   o f  

f ace   46  is  on  or  beh ind   ( in  the  d i r e c t i o n   of  r o t a t i o n   of  t h e  

drum)  the   l o c a t i o n   w h e r e a t   the   t r a i l i n g   edge  of  the  p r e c e d i n g  

t o o t h   merges   i n t o   the  p e r i p h e r y   of  the  d r u m .  



When  the  t e e t h   a re   a r r a n g e d   to  form  h e l i c a l   f o r m a t i o n s   21 

as  shown  in  F i g u r e s   1  and  7  the  g r i p   r e g i o n   v a r i e s   in  w i d t h  

l o n g i t u d i n a l l y   of  the   drums  as  i l l u s t r a t e d   in  F i g u r e   7.  A c c -  

o r d i n g l y   a  l a r g e   p i e c e   of  m a t e r i a l   80  (shown  in  b roken   l i n e s )  

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

the   h e l i c a l   f o r m a t i o n s   21  the  l a r g e   p i e c e   of  m a t e r i a l   80  i s  

e x p o s e d   to  t w i s t i n g   f o r c e s   and  is  urged  to  move  a x i a l l y   a l o n g  
the  drums.   These  a c t i o n s   on  a  l a r g e   p i e c e   of  m a t e r i a l   r e s u l t  

in  the  p i e c e   b e i n g   s u c c e s s i v e l y   exposed   to  p o s i t i v e   p r i m a r y  

b r e a k i n g   a c t i o n s   and  c a u s e   i t   to  dance  on  the  drums  and  do  n o t  

a l l o w   i t   to  s e t t l e   on  them.  A  s i m i l a r   a c t i o n   is  imposed  d u r -  

ing  s e c o n d a r y   b r e a k i n g .   Thus  p r o b l e m s   a s s o c i a t e d   with  p i e c e s  

of  m i n e r a l   s e t t l i n g   on  the  drums  and  becoming   g rooved   by  t h e  

r o t a t i n g   t e e t h   a re   a v o i d e d .  

A  f u r t h e r   a d v a n t a g e   r e s u l t i n g   from  the  a c t i o n s   imposed  on  

a  l a r g e   p i e c e   of  m a t e r i a l   by  the  h e l i c a l   f o r m a t i o n s   is  t h a t  

the  l a r g e   p i e c e   is  p o s i t i v e l y   moved  a l o n g   the  axes  of  t h e  

drums  t h e r e b y   p e r m i t t i n g   s m a l l e r   p i e c e s   to  pa s s   d o w n w a r d l y  

t h e r e b y   and  pass   t h r o u g h   the  m i n e r a l   b r e a k e r .   A c c o r d i n g l y   t h e  

m i n e r a l   b r e a k e r   is  a b l e   to  h a n d l e   an  i n - f i l l   of  m i n e r a l   w h i c h  

c o n t a i n s   a  l a r g e   v a r i a t i o n   in  s i z e   such  as  m i n e r a l   o b t a i n e d   i n  

o p e n - c a s t   q u a r r y i n g   which  c o n t a i n s   sma l l   p a r t i c u l a t e   m a t e r i a l  

as  wel l   as  l a r g e   lumps  of  m i n e r a l .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   the  t e e t h   impose  t e n s i l e  

b r e a k i n g   f o r c e s   o n t o   the  m i n e r a l   and  so  p o s i t i v e l y   b r e a k s   t h e  

m a t e r i a l   wi th   m i n i m a l   p r o d u c t i o n   of  f i n e s .   A d d i t i o n a l l y   s i n c e  

each  t o o t h   p a s s e s   b e t w e e n   g r o u p s   of  t e e t h   on  the  o p p o s i t e   d rum 

p o s i t i v e   s i z i n g   of  m i n e r a l   o c c u r s   s i n c e   the  maximum  s i z e   o f  

m i n e r a l   p a s s i n g   t h r o u g h   the  s i z e r   is  d e t e r m i n e d   by  the  s p a c e  
be tween   the  t r a i l i n g   edge  47  of  one  t o o t h   and  the  l e a d i n g   f a c e  

46  of  a  s u c c e e d i n g   t o o t h   and  the  d i s t a n c e   be tween   a d j a c e n t  

g r o u p s   19  of  t e e t h .   T h e r e f o r e   if  the  i n - f i l l   m a t e r i a l   c o n t a i n s  

on ly   l a r g e   p i e c e s   of  m i n e r a l   the  m i n e r a l   on  l e a v i n g   the  s i z e r  

w i l l   c o n t a i n   no  p i e c e s   over   a  p r e d e t e r m i n e d   s i z e   and  w i l l   c o n -  

t a i n   a  smal l   q u a n t i t y   of  f i n e s .  

I t   is  a l s o   e n v i s a g e d   t h a t   the  b r e a k e r   drums  may  be  i n -  

c l i n e d   to  the  h o r i z o n t a l   and  a r r a n g e d   so  t h a t   l a r g e   p i e c e s   o f  



m i n e r a l   are  made  to  c l imb   up  the  i n c l i n e   by  the  h e l i c a l   f o r m -  

a t i o n s .   Due  to  the  a g i t a t i o n   of  the  l a r g e   p i e c e   of  m i n e r a l   i t  

is  l i k e l y   to  f a l l   down  the  i n c l i n e   and  is  a c c o r d i n g l y   r e p e a t -  

e d l y   moved  a long   the  drums  u n t i l   i t   has  been  b roken   down  s u f f -  

i c i e n t l y   to  be  b roken   by  the  s e c o n d a r y   b r e a k i n g   a c t i o n .  

As  shown  s c h e m a t i c a l l y   in  F i g u r e   7,  the   m i n e r a l   s i z e r  

a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   i s   n o r m a l l y   l o c a t e d   above  a  

t a k e a w a y   c o n v e y o r   TC  so  t h a t   the  axes   of  the  drums  are   g e n e r -  

a l l y   p a r a l l e l   to  the  d i r e c t i o n   of  t r a v e l   of  the  c o n v e y o r   TC. 

By  s e t t i n g   the  s i z e r   so  t h a t   the  s p a c i n g   be tween   the  drums  i s  

g e n e r a l l y   l o c a t e d   above  the  l o n g i t u d i n a l   a x i s   of  the  c o n v e y o r  
m a t e r i a l   be ing   d e p o s i t e d   by  the  s i z e r   on to   the  c o n v e y o r   TC  i s  

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

mises   s p i l l a g e .  

R e f e r r i n g   now  to  the  s p e c i f i c   c o n s t r u c t i o n   of  the  m i n e r a l  

s i z e r   shown  in  F i g u r e   1,  each  drum  a s s e m b l y   15  is  shown  i n  

l o n g i t u d i n a l   s e c t i o n   in  F i g u r e   4  and  i n c l u d e s   a  s t e p p e d   s h a f t  

25  on  which  is  keyed  a  s u p p o r t   s l e e v e   26  made  up  of  t h r e e  

s u p p o r t   s l e e v e   p o r t i o n s   26a,  b  a n d   c.  The  c e n t r e   s l e e v e   26b  

is  of  l a r g e r   i n t e r n a l   d i a m e t e r   so  t h a t   i t   can  be  e a s i l y   s l i d  

over   most  of  the  s h a f t   25  d u r i n g   a s s e m b l y   and  d i s a s s e m b l y .  

The  s l e e v e   p o r t i o n s   2 6 a ,  b   and  c  a re   f i x e d l y   s e c u r e d   to  o n e  

a n o t h e r   by  weld  l i n e s   26d  so  as  to  form  an  i n t e g r a l   s l e e v e   26 

r u n n i n g   the  m a j o r i t y   of  the  l e n g t h   of  the  s h a f t   2 5 .  

A  s e r i e s   of  a n n u l a r   s u p p o r t   r i n g s   28  a re   mounted  on  e a c h  

s l e e v e   26  and  are   s e c u r e d   to  one  a n o t h e r   and  a l s o   to  s l e e v e   26 

by  weld  l i n e s   30.  Each  r i n g   28  has  a  s e r i e s   of  t e e t h   s u p p o r t  

p r o j e c t i o n s   34  i n t e g r a l l y   formed  t h e r e w i t h   which  are   s p a c e d  

c i r c u m f e r e n t i a l l y   a b o u t   i t s   p e r i p h e r y .   Each  r i n g   28  is   c o n -  

v e n i e n t l y   formed  from  a  c a s t   m e t a l .  

A c c o r d i n g l y ,   the  r o t a t i o n a l   p o s i t i o n   of  each  r i n g   28  may 
be  e a s i l y   se t   d u r i n g   a s s e m b l y   to  a l i g n   or  s t a g g e r   the  t e e t h  

s u p p o r t   p r o j e c t i o n s   34  of  a d j a c e n t   r i n g s   28  by  r o t a t i n g   t h e  

r i n g s   28  on  s l e e v e   26  and  then   f i x e d l y   s e c u r i n g   them  in  t h a t  

p o s i t i o n .   In  F i g u r e   4,  the  p r o j e c t i o n s   34  on  a d j a c e n t   r i n g s  

28  have  been  s e t   so  t h a t   the  p r o j e c t i o n s   form  l o n g i t u d i n a l l y  

e x t e n d i n g   rows  which  are   s u b s t a n t i a l l y   p a r a l l e l   to  the  a x i s   o f  



r o t a t i o n   of  the  drum  a s s e m b l y   15  in  c o n t r a s t   to  the  a r r a n g e -  
ment  in  F i g u r e   1  w h e r e i n   a d j a c e n t   r i n g s   28  have  been  se t   s o  

t h a t   the  p r o j e c t i o n s   34  form  the  l o n g i t u d i n a l l y   e x t e n d i n g  

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

In  F i g u r e   8  an  a l t e r n a t i v e   c o n s t r u c t i o n   is  i l l u s t r a t e d  

w h e r e i n   the  a n n u l a r   s u p p o r t   r i n g s   28  are  each  keyed  or  s p l i n e d  

d i r e c t l y   o n t o   the  s h a f t   25.  Each  r i n g   28  is  t h e r e f o r e   o n l y   i n  

a b u t m e n t   w i th   i t s   n e i g h b o u r   and  the  a s s e m b l y   of  r i n g s   28  a r e  

p r e v e n t e d   from  a x i a l   movement  by  v i r t u e   of  a  s h o u l d e r   25x  a n d  

a  r e m o v a b l e   c o l l a r   25z.  A c c o r d i n g l y   shou ld   the  s h a f t   or  a 

r i n g   become  damaged  d u r i n g   use ,   the  s h a f t   and  r i n g   a s s e m b l y  

may  be  d i s a s s e m b l e d   for   r e p l a c e m e n t   of  the  damaged  c o m p o n e n t .  

It  w i l l   be  a p p r e c i a t e d   t h a t   each  r i n g   may  be  e a s i l y   a n g u l a r l y  
o f f s e t   to  i t s   n e i g h b o u r   to  p r o v i d e   the  d e s i r e d   h e l i c a l   f o r m -  

a t i o n   21,  the   amount  of  o f f s e t t i n g   be ing   d e t e r m i n e d   in  s t e p s  
d i c t a t e d   by  the  p i t c h   of  the   s p l i n e s .  

A  f u r t h e r   a l t e r n a t i v e   is  to  c a s t   the  s e r i e s   of  a n n u l a r  

s u p p o r t   r i n g s   and  s h a f t   i n t e g r a l l y   wi th   one  a n o t h e r .  

A  t o o t h   s h e a t h   40  is  s e c u r e d   to  each  p r o j e c t i o n   34  v i a   a 
b o l t   41,  or  o t h e r   s i m i l a r   means  such  as  a  sp rung   s p i g o t ,   w h i c h  

is  l o c a t e d   in  p o c k e t s   42  in  the  s h e a t h   and  are  thus   p r o t e c t e d  

from  damage  d u r i n g   use .   When  a l l   s h e a t h s   are  in  p o s i t i o n   t h e y  

c o l l e c t i v e l y   form  a  cove r   ove r   a d j a c e n t   r i n g s   28  so  t h a t   t h e  

r i n g s   are   p r o t e c t e d   from  wear  by  m i n e r a l   be ing   s i z e d .  

Each  s h e a t h   40  has  an  a n n u l a r   base  p o r t i o n   43  which  f o l l -  

ows  the  c o n t o u r   of  r i n g   28  and  a  h o l l o w   t o o t h   p o r t i o n   45  i n -  

t e g r a l l y   c o n n e c t e d   to  the  base   p o r t i o n   43.  The  t o o t h   p o r t i o n  

45  has  an  i n t e r n a l   p o c k e t   which   is  of  a  c o m p l e m e n t a r y   shape   t o  

a  p r o j e c t i o n   34  so  when  the   t o o t h   p o r t i o n   is  s e a t e d   upon  a  

p r o j e c t i o n ,   l o a d s   i m p a r t e d   on to   the  t o o t h   p o r t i o n   45  d u r i n g  

use  a re   t r a n s m i t t e d   on to   the  p r o j e c t i o n   3 4 .  

In  t h i s   r e s p e c t ,   d u r i n g   use  each  t o o t h   is  exposed   to  t w o  

main  s o u r c e s   of  l o a d i n g s ;   f i r s t l y   a  l o a d i n g   on  i t s   l e a d i n g  

face  46  r e s u l t i n g   from  a  p r i m a r y   or  s e c o n d a r y   b r e a k i n g   a c t i o n  

and  s e c o n d l y   a  l o a d i n g   on  i t s   t r a i l i n g   edge  47  r e s u l t i n g   f r o m  

a  s e c o n d a r y   b r e a k i n g   a c t i o n .   The  shape  of  p r o j e c t i o n   34  a n d  

t h a t   of  t o o t h   p o r t i o n   45  is  chosen   so  t h a t   when  the  t o o t h   i s  



e x p o s e d   to  the  f i r s t   type   of  l o a d i n g   the  f ace   46  t r a n s m i t s   t h e  

l o a d i n g   o n t o   the  l e a d i n g   f a c e   150  of  p r o j e c t i o n   34  and  is  e n -  

c o u r a g e d   to  move  in  a  g e n e r a l l y   r a d i a l l y   inward   d i r e c t i o n   s o  
t h a t   the   s h e a t h   40  is  p r e s s e d   on to   the  p r o j e c t i o n   34  and  p e r i -  

p h e r a l   s u r f a c e   of  r i n g   28.  The  shape  of  the   t r a i l i n g   edge  47 

and  of  the   c o m p l e m e n t a r y   s u r f a c e   53  of  p r o j e c t i o n   34  are   c h o s -  

en  to  p r o v i d e   a  wedge  e f f e c t   to  r e s t r a i n   movement  of  t h e  

s h e a t h   40  in  a  g e n e r a l l y   c i r c u m f e r e n t i a l   d i r e c t i o n   abou t   r i n g  

28,  the   wedge  e f f e c t   s e r v i n g   a l s o   to  t r a n s m i t   l o a d i n g s   on  t h e  

t r a i l i n g   edge  47  on to   the  c o m p l e m e n t a r y   s u r f a c e   53.  A c c o r d -  

i n g l y   l o a d i n g s   a r i s i n g   from  b r e a k a g e   of  m i n e r a l   are   t r a n s -  
m i t t e d   on  to  the  r i n g s   28  and  so  b o l t s   41  a re   not   exposed   t o  

l o a d i n g s   and  m e r e l y   ac t   to  r e t a i n   i t s   a s s o c i a t e d   s h e a t h   on  a 

p r o j e c t i o n   3 4 .  

As  seen  in  F i g u r e   2  a  r e b a t e   60  is  p r e f e r a b l y   p r o v i d e d   a t  
the  base   of  each  face   46  to  r e c e i v e   a  m a r g i n a l   end  p o r t i o n   o f  

the  a n n u l a r   base   p o r t i o n   43  of  the  p e r e c e d i n g   s h e a t h   40.  I f  

d e s i r e d   the  base   of  each  t o o t h   and  the  base  p o r t i o n   43  of  e a c h  

p r e c e d i n g   s h e a t h   40  may  be  j o i n e d   t o g e t h e r   by  w e l d i n g   t o  

t h e r e b y   form  a  more  r i g i d   a n n u l a r   cove r   for   each  r i n g   2 8 .  

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

s h e a t h   40  w i l l   wear  away  and  t h a t   e v e n t u a l l y   the  s h e a t h s   40 

w i l l   have  to  be  r e p l a c e d .   This   is  e a s i l y   and  q u i c k l y   d o n e  

wi th   the  p r e s e n t   s i z e r   by  r e m o v a l   of  b o l t s   41  (and,   i f   a p p r o p -  
r i a t e   r emova l   of  weld)  and  so  r e f u r n i s h m e n t   of  the  s i z e r   t e e t h  

may  be  q u i c k l y   a c h i e v e d   on  s i t e   by  p e r s o n n e l   w i t h o u t   the  n e e d  

of  heavy  l i f t i n g   g e a r .   A d d i t i o n a l l y ,   the  i n n e r   s u r f a c e s   o f  

the  s i d e   w a l l s   and  end  w a l l s   may  be  l i n e d   wi th   s t e e l   p l a t e  

which  ac t   as  wear  p l a t e s   50,  51  r e s p e c t i v e l y   to  p r o t e c t   t h e  
s i d e   and  end  w a l l s   from  a b r a s i v e   wear .   The  wear  p l a t e s   a r e  

r e m o v a b l y   s e c u r e d   in  p o s i t i o n   so  t h a t   t hey   can  be  r e p l a c e d  
p e r i o d i c a l l y   a f t e r   e x c e s s i v e   wear  has  o c c u r r e d .  

A  row  of  t e e t h   62  are   p r o v i d e d   to  e x t e n d   l o n g i t u d i n a l l y  
a long   each  s i d e   wal l   to  i n t e r m e s h   wi th   t e e t h   20  to  p r e v e n t  
m a t e r i a l   p a s s i n g   be tween   the  s i d e   wa l l   and  a d j a c e n t   drum  a s s -  
embly .   The  t e e t h   62  are  c o n v e n i e n t l y   s e c u r e d   to  wear  p l a t e s  

50  by  w e l d i n g .  



An  a l t e r n a t i v e   r i n g   and  t o o t h   c o n s t r u c t i o n   is  i l l u s t r a t e d  

with  r e f e r e n c e   to  F i g u r e s   9  -   16  w h e r e i n   s i m i l a r   p a r t s   a r e  

d e s i g n a t e d   by  s i m i l a r   r e f e r e n c e   n u m e r a l s .  

In  F i g u r e s   9  and  11  t h e r e   are  shown  two  a l t e r n a t i v e   s u p p -  

o r t   r i n g s   28  which  are   i n t e n d e d   to  be  keyed  d i r e c t l y   to  a  
s h a f t   as  in  the   F i g u r e   8  embodiment   and  which  are  of  d i f f e r e n t  

e x t e r n a l   d i a m e t e r   but   are   i n t e n d e d   to  r e c e i v e   the  same  d i -  

mens ioned   t o o t h   s h e a t h   1 3 0 .  

Each  s u p p o r t   r i n g   28  shown  in  F i g u r e s   9  and  11  i s   p r o -  
v ided   wi th   a  s e r i e s   of  t e e t h   s u p p o r t   p r o j e c t i o n s   34  which  a r e  

i n t e g r a l l y   c a s t   wi th   the  s u p p o r t   r i n g .  
The  t o o t h   cap  130  i l l u s t r a t e d   in  F i g u r e s   12  to  16  is  c a s t  

from  a  s u i t a b l e   wear  r e s i s t a n t   m a t e r i a l   and  i t s   e x t e r n a l   s h a p e  
is  d e s i g n e d   so  as  to  be  s y m m e t r i c a l   abou t   s e c t i o n   l i n e s  

V I I - V I I   and  V I I I - V I I I   r e s p e c t i v e l y .   The  t e r m i n a l   end  of  e a c h  

cap  130  t e r m i n a t e s   in  the   form  of  a  r i d g e   136  which  e x t e n d s   i n  

the  d i r e c t i o n   of  r o t a t i o n   of  tne  drum.  By  v a r y i n g   the   l e n g t h  
of  the  r i d g e   136  the  s t r e n g t h   of  the   t i p   of  the  t o o t h   can  b e  

a d j u s t e d .   The  cap  130  has  an  i n t e r n a l   p o c k e t   or  r e c e s s   131 

for   r e c e i v i n g   a  p r o j e c t i o n   34,  the   r e c e s s   131  hav ing   a  s h a p e  

c o m p l e m e n t a r y   to  the  shape   of  p r o j e c t i o n   34  so  t h a t   l o a d i n g s  

are  t r a n s m i t t e d   on to   the  p r o j e c t i o n   3 4 .  

As  seen  in  F i g u r e s   9  to  11  each  p r o j e c t i o n   15  has  a  p a i r  
of  r e c e s s e s   118  ( o n l y   one  of  which  is  v i s i b l e   in  F i g u r e s   9  a n d  

11)  and  the  i n t e r n a l   r e c e s s   131  of  each  cap  130  has  i n w a r d l y  

p r o j e c t i n g   f l a n g e s   132  of  c o m p l e m e n t a r y   s h a p e s   to  r e c e s s e s   118  

so  t h a t   the  f l a n g e s   132  and  r e c e s s e s   118  c o - o p e r a t e  t o   p o s i t -  

i v e l y   key  the  t o o t h   caps   130  in  p o s i t i o n .   The  caps   130  a n d  

p r o j e c t i o n s   34  each  have  c o - o p e r a t i n g   b o r e s   134  p a s s i n g   t h e r e -  

t h r o u g h   to  e n a b l e   a  b o l t   to  be  p a s s e d   t h r o u g h   for  p r e v e n t i n g  

removal   of  the  cap  from  an  a s s o c i a t e d   p r o j e c t i o n .  

By  a l t e r i n g   the  d i a m e t e r   of  the  s u p p o r t   r i n g s   but   r e t a i n -  

ing  the  same  shape   of  p r o j e c t i o n   34  i t   is  p o s s i b l e   to  use  t h e  

same  s i z e   of  caps   130  for   d i f f e r e n t   d i a m e t e r s   of  b r e a k e r  

drums.   This   is  i l l u s t r a t e d   by  c o m p a r i s o n   be tween  F i g u r e s   9 

and  11  w h e r e i n   the  b o t t o m   edge  of  each  t o o t h   cap  130  is  of  t h e  

same  r a d i u s   of  c u r v a t u r e   as  the  d i a m e t e r   of  r i ng   28  in  F i g u r e  



11  w h e r e a s   in  F i g u r e   9  the  r a d i u s   of  c u r v a t u r e   of  the  r i n g   28 

is  g r e a t e e r .   A c c o r d i n g l y ,   in  o r d e r   to  accommoda te   caps   130  o n  

r i n g   28  shown  in  F i g u r e   9,  c o m p l e m e n t a r y   c u r v e d   s u p p o r t   s u r -  
f a c e s   139  are  p r o v i d e d   s e p a r a t e d   by  r i d g e s   1 3 8 .  

A  f u r t h e r   a l t e r n a t i v e   of  a  t o o t h   s h e a t h   is  i l l u s t r a t e d   i n  

F i g u r e s   17,  18  and  19  w h e r e i n   the  t o o t h   s h e a t h s   40  on  a  g i v e n  

s u p p o r t   r i n g   2 8 , i n   a d d i t i o n   to  be ing   c o n n e c t e d   to  a  r e s p e c t i v e  

p r o j e c t i o n   34  by  a  b o l t   41,  the  t o o t h   s h e a t h s   are   a l s o   c o n n -  

e c t e d   to  one  a n o t h e r   by  a  c o n n e c t i o n   f o r m a t i o n   200  which  i s  

i t s e l f   p r e f e r a b l y   t o o t h   s h a p e d .   A c c o r d i n g l y ,   at  one  c i r c u m -  

f e r e n t i a l   end  of  each  s h e a t h   40  is  p r o v i d e d   f i r s t   p a r t   201  o f  

the  f o r m a t i o n   200  and  at  the  o t h e r   c i r c u m f e r e n t i a l   end  wi th   a  

second   p a r t   202  of  the  f o r m a t i o n   200.  The  f i r s t   p a r t   201  i s  

g e n e r a l l y   t o o t h   shaped   hav ing   a  l e a d i n g   f ace   203  and  t r a i l i n g  

f ace   204.  The  f i r s t   p a r t   201  is  p r o v i d e d   w i t h   a  c e n t r a l l y  
l o c a t e d   r e c e s s   206  i n t o   which  the  s econd   p a r t   202  of  a  p r e -  

c e d i n g   s h e a t h   40  p r o j e c t s .   Both  the  f i r s t   p a r t   201  and  s e c o n d  

p a r t   202  are  p r o v i d e d   wi th   t h r o u g h   b o r e s   208  which  a l i g n   when  

a d j a c e n t   s h e a t h s   a re   p o s i t i o n e d   on  a  r i n g   28  and  t h r o u g h   w h i c h  

a  b o l t   (not  shown)  is  p a s s e d   in  o r d e r   to  s e c u r e   c o - o p e r a t i r . g  

p a r t s   201,  202  t o g e t h e r .   The  p r o v i s i o n   of  c o n n e c t i o n   f o r m -  

a t i o n s   200  s t a b i l i s e s   the  a n n u l u s   of  c o n n e c t e d   s h e a t h s   40 

e x t e n d i n g   abou t   a  g iven   r i n g   28  and  s e r v e s   to  r e d u c e   c h a t t e r  

be tween   the  s h e a t h s   40  and  r i n g   28  d u r i n g   use .   In  view  of  t h e  

s t a b i l i s i n g   e f f e c t   i t   has  been  found  p o s s i b l e   to  p r o v i d e   t h e  

t e e t h   20  wi th   a  l e a d i n g   f ace   46  which  has  a  p o s i t i v e   r ake   a s  

is  c l e a r l y   i l l u s t r a t e d   in  F i g u r e   1 7 .  

A  f u r t h e r   a l t e r n a t i v e   shape  of  t o o t h   20  and  c o r r e s p o n d i n g  

p r o j e c t i o n   34  is   i l l u s t r a t e d   in  F i g u r e s   20  to  23  w h e r e i n   t h e  

t o o t h   20  is  in  the   form  of  a  p ick   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   body.  In  t h i s   embodiment   the  s h e a t h s   40  a re   s e c u r e d   o n -  

to  a  g iven   r i n g   28  by  be ing   c o n n e c t e d   to  one  a n o t h e r   by  c o n n -  

e c t i o n   f o r m a t i o n s   200  o n l y .  
I t   is  to  be  a p p r e c i a t e d   t h a t   drums  a s s e m b l e d   from  any  o f  

the  t o o t h   s h e a t h   c o n s t r u c t i o n s   d e s c r i b e d   above   are   p r e f e r a b l y  

a r r a n g e d   so  t h a t   the  t e e t h   form  h e l i c a l   f o r m a t i o n s   20.  By  way 
of  f u r t h e r   example   r e f e r e n c e  i s   made  to  F i g u r e   23  which  is  a 



view  s i m i l a r   to  F i g u r e   1  and  in  which  each   drum  i n c l u d e s   a 
s e r i e s   of  s h e a t h s   as  shown  in  F i g u r e s   2 0  -   22  a r r a n g e d   to  d e -  

f i n e   h e l i c a l   f o r m a t i o n s   21.  It  is  however   a l s o   p o s s i b l e   i n  

c e r t a i n   a p p l i c a t i o n s   for   the  t e e t h   20  to  be  a r r a n g e d   in  r o w s  

e x t e n d i n g   g e n e r a l l y   p a r a l l e l   to  the  a x i s   of  the   drum.  It  i s  

a l s o   e n v i s a g e d   t h a t   the   h e l i c a l   f o r m a t i o n s   21  on  both   d r u m s  

may  e x t e n d   abou t   t h e i r   r e s p e c t i v e   axes   in  the   same  s e n s e .   I n  

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

drums  w i l l   be  a c t e d   upon  by  the  h e l i c a l   f o r m a t i o n s   on  one  d r u m  

to  move  in  one  a x i a l   d i r e c t i o n   and  be  a c t e d   upon  by  the  h e l i -  

cal   f o r m a t i o n s   on  the  o p p o s i t e   drum  to  be  moved  in  the  o p p o -  

s i t e   a x i a l   d i r e c t i o n .   Such  movement  r e s u l t s   in  an  a g i t a t i o n  

of  the  l a r g e   p i e c e s   of  m i n e r a l   d e p o s i t e d   on  the  drums  and  s o  

a s s i s t   g r i p p i n g   of  the  m i n e r a l   by  the  t e e t h .   A  f u r t h e r   a l t -  

e r n a t i v e   is  for   one  drum  to  have  a  h e l i c a l   f o r m a t i o n   and  t h e  

o t h e r   drum  to  have  t e e t h   a l i g n e d   in  rows  a r r a n g e d   p a r a l l e l   t o  

the   a x i s   of  the  d r u m .  

I t   is  a l s o   e n v i s a g e d   t h a t   the  drums  may  be  r o t a t e d   i n  

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

moved  toward   the  s i d e   w a l l s   of  the  s i z e r   fo r   b r e a k i n g .   Add-  

i t i o n a l l y   i t   is  a l s o   e n v i s a g e d   t h a t   a  s i z e r   h a v i n g   a  s i n g l e -  

b r e a k e r   drum  may  be  p r o v i d e d   in  which  the  t e e t h   on  the  d rum 

c o - o p e r a t e s   wi th   a  s i d e   wa l l   of  the  s i z e r   h o u s i n g   a n d / o r  

s t a t i c   t e e t h   mounted   t h e r e o n   for  b r e a k a g e   of  m i n e r a l .  



1.  A  m i n e r a l   b r e a k e r   i n c l u d i n g   a  p a i r   of  s i d e   by  s i d e  

b r e a k e r   d rums  e a c h   h a v i n g   b r e a k e r   t e e t h   p r o j e c t i n g   r a d i -  

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

c i r c u m f e r e n t i a l l y   e x t e n d i n g   g r o u p s   of  t e e t h ,   t h e   g r o u p s  
of  t e e t h   on  one  drum  b e i n g   l o c a t e d   b e t w e e n   a d j a c e n t  

g r o u p s   of  t e e t h   on  t h e   o t h e r   d rum,   t he   t e e t h   on  a t   l e a s t  

one  of  s a i d   p a i r   of  d rums   b e i n g   a r r a n g e d   to  d e f i n e   a  s e r -  

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

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

2.  A  m i n e r a l   b r e a k e r   a c c o r d i n g   to  C l a i m   1  w h e r e i n   t h e  

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

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

3.  A  m i n e r a l   b r e a k e r   a c c o r d i n g   to   C l a i m   2  w h e r e i n   i n  

use   t he   drums  a r e   a r r a n g e d   to  r o t a t e   in  o p p o s i t e   d i r e c -  

t i o n s ,   t he   h e l i c a l   f o r m a t i o n s   on  one  drum  b e i n g   a r r a n g e d  
in  an  o p p o s i t e   s e n s e   to  t he   h e l i c a l   f o r m a t i o n s   on  t h e  

o t h e r   drum  so  t h a t   t h e   h e l i c a l   f o r m a t i o n s   on  b o t h   d r u m s  

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

t h e   same  a x i a l   d i r e c t i o n .  

4.  A  m i n e r a l   b r e a k e r   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  

r o t a t i o n a l   p o s i t i o n s   of  t h e   d rums  a r e   a r r a n g e d   so  t h a t  

d u r i n g   r o t a t i o n   e a c h   h e l i c a l   f o r m a t i o n   on  one  drum  p r o -  

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

a t i o n s   on  t he   o t h e r   d r u m .  

5.  A  m i n e r a l   b r e a k e r   a c c o r d i n g   to   C l a i m   2  w h e r e i n ,   i n  

u s e ,   t he   d rums   a r e   a r r a n g e d   to   r o t a t e   in  o p p o s i t e   d i r e c -  

t i o n s ,   t he   h e l i c a l   f o r m a t i o n s   on  one  drum  b e i n g   a r r a n g e d  
in  the   same  s e n s e   to   t h e   h e l i c a l   f o r m a t i o n s   on  t he   o t h e r  

drum  so  t h a t   t h e   h e l i c a l   f o r m a t i o n s   on  one  drum  t e n d   t o  

move  l a r g e   p i e c e s   of  m i n e r a l   in  an  o p p o s i t e   a x i a l   d i r e c -  

t i o n   to  the   h e l i c a l   f o r m a t i o n s   on  t he   o t h e r   d r u m .  

6.  A  m i n e r a l   b r e a k e r   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

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

b r e a k e r   d r u m s ,   t h e   d i r e c t i o n   of  t r a v e l   of  the   b e l t   c o n -  



v e y o r   e x t e n d i n g   in  a  d i r e c t i o n   g e n e r a l l y   p a r a l l e l   to  t h e  

a x e s   of  t h e   b r e a k e r   d r u m s .  

7.  A  m i n e r a l   b r e a k e r   a c c o r d i n g   to  C l a i m   6  when  d e p e n d -  
a n t   on  C l a i m s   4  or  5  w h e r e i n   t h e   d rums   a r e   a r r a n g e d   t o  

d e p o s i t   m i n e r a l   b r o k e n   by  t h e   b r e a k e r   c e n t r a l l y   on  t h e  
b e l t   c o n v e y o r .  
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