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@  Bull  ring  for  a  coal  pulverizer. 

ACTOHUM  AG 

  A  coal-pulverizing  bowl  mill  (1)  has  a  bull  ring  (12) 
fastened  to  the  table,  or  bowl  (4),  as  a  single  body  with  a 
surface  alloy  (17)  of  high  chromium  content. 



TECHNICAL  FIELD 

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  the  f o r m a t i o n   of  a 
bul l   r ing   having  a  d u c t i l e   base  and  a  s u r f a c e   l a y e r   with  h i g h  
a b r a s i o n   r e s i s t a n c e .   More  p a r t i c u l a r l y ,   the  i n v e n t i o n   r e l a t e s  

to  a  bull   r ing   having   a  u n i t a r y   body  of  high  d u c t i l i t y   o v e r l a y e d  
with  an  a l l o y   of  chromium  and  c a r b i d e   fo rming   a  c o n t a c t   s u r f a c e  
which  is  h i g h l y   a b r a s i v e   r e s i s t a n t .  

BACKGROUND  ART 

U.  S.  P a t e n t s   2 , 8 4 8 , 1 7 0   and  3 , 1 3 8 , 3 3 7   are  s e l e c t e d   a s  
r e p r e s e n t i n g   the  t e r m i n o l o g y   and  t e c h n o l o g y   of  the  a r t   of  t h e  

p r e s e n t   i n v e n t i o n .   Both  d i s c l o s u r e s   i l l u s t r a t e   the  hous ing   f o r  

a  bowl  mil l   in  which  a  r o t a t i n g   t a b l e   is  powered  by  a  v e r t i c a l  
s h a f t .   G r i n d i n g   e l e m e n t s   in  the  form  of  r o l l s   are  f o r c e d   down 

upon  the  upper  s u r f a c e   of  the  r o t a t i n g   t a b l e   by  s p r i n g s ,   o r  

h y d r a u l i c   p r e s s u r e ,   and  coal  is  fed  between  the  r o l l s   and  t a b l e  
s u r f a c e s   for  r e d u c i n g   the  s i z e   of  the  c o a l .   Air  under  p r e s s u r e  
is  i n t r o d u c e d   to  the  hous ing   to  remove  the  coal  p u l v e r i z e d   t o  

a  p r e d e t e r m i n e d   s i z e .   Rout ing   is  p r o v i d e d   to  r e g r i n d   t h a t   c o a l  
not  r educed   to  the  d e s i r e d   s i z e .  

In  f u r t h e r   d e t a i l ,   the  t a b l e ,   or  bowl,  has  i t s   u p p e r  
s u r f a c e   p r o v i d e d   with  a  working  area  by  a  s o - c a l l e d   "bul l   r i n g " .  
The  bull   r ing   s t r u c t u r e   p r o v i d e s   a  t r a c k   which  i n t e r f a c e s  

d i r e c t l y   with  the  s u r f a c e   of  the  r o l l s   f o r c e d   downward  to  b r i n g  

the  s u r f a c e s   in to   e n g a g e m e n t .   As  a  s e p a r a t e   body  c o n n e c t e d ,  

a t t a c h e d ,   or  f a s t e n e d   to  the  t a b l e ,   the  bull   r ing   is  e x p o s e d  
to  the  s e v e r e   wear  of  a b r a s i o n   r e s u l t i n g   from  c r u s h i n g   or  p u l -  

v e r i z i n g   coal  p a r t i c l e s   a g a i n s t   the  r o l l   s u r f a c e .   The  a r t   ha s  

a  long  h i s t o r y   of  conce rn   with  the  p rob lems   and  t h e i r   s o l u t i o n s  

r e l a t i n g   to  t h e s e   bul l   r ing   bod ie s   and  the  s u r f a c e s   they  p r o v i d e .  



At  some  p o i n t   in  the  e a r l y   d e v e l o p m e n t   of  the  b u l l  

r i n g ,   i t   was  f o r g e d   as  a  u n i t a r y   body  from  s t e e l .   The  s t r e n g t h  
and  d u c t i l i t y   of  the  f o r g e d   s t e e l   bul l   r i ng   was  s a t i s f a c t o r y ,  
but  i t s   r e s i s t a n c e   to  the  wear  of  a b r a s i o n   was  no t .   The  a r t  
moved  toward   the  use  of  N i - h a r d   for   the  s i n g l e - p i e c e   bull   r i n g  
to  improve  the  r e s i s t a n c e   to  a b r a s i o n .   N i - h a r d   is  a  m a t e r i a l  
w e l l - k n o w n   to  the  a r t   as  an  a l l o y   c h a r a c t e r i z e d   by  i t s   h i g h  
n i c k e l   c o n t e n t .   The  s i n g l e - p i e c e   N i - h a r d   bul l   r ing   was  s a t i s -  

f a c t o r i l y   r e s i s t a n t  t o   the  wear  of  a b r a s i o n ,   but ,   u n f o r t u n a t e l y ,  
proved  to  be  u n s a t i s f a c t o r i l y   b r i t t l e   and,  t h e r e f o r e ,   s u b j e c t  
to  b r e a k a g e   from  f i t - u p   p r o b l e m s .   The  b r e a k a g e   p rob lems   of  N i -  
hard  were  then  a t t a c k e d   by  s e c t i o n a l i z i n g   the  r ing   and  p r o g r e s s  
was  made  in  the  p roblem  of  b r e a k a g e   with  t h i s   m a t e r i a l .   How- 

e v e r ,   the  bu l l   r i n g ,   in  s e c t i o n s ,   u n f o r t u n a t e l y   i m p r i n t e d   on 
the  d u c t i l e   m a t e r i a l   of  i t s   t a b l e ,   m u l t i p l y i n g   the  problem  o f  

f i t - u p   d u r i n g   r e p l a c e m e n t .  
The  s e a r c h   c o n t i n u e s   for   a  b a l a n c e   of  m a t e r i a l s   in  t h e  

form  of  a  c o n t i n u o u s ,   u n i t a r y   bul l   r ing   body.  A  deg ree   of  d u c -  

t i l i t y   is  r e q u i r e d   which  can  a p p a r e n t l y   be  met  only  by  s t e e l .  
The  b a s i c   body  of  s t e e l   must  be  s h e a t h e d ,   or  o v e r l a y e d ,   with  an 
a l l o y   s a t i s f a c t o r i l y   r e s i s t a n t   to  a b r a s i o n   and  which  wi l l   n o t  

i m p a i r   the  p e r f o r m a n c e   of  the  s t e e l   body  as  a  d u c t i l e   m a t e r i a l  
which  can  be  r e a d i l y   f i t t e d   to  the  bowl  or  t a b l e .  

DISCLOSURE  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   c o n t e m p l a t e s   a  u n i t a r y   body  o f  
d u c t i l e   c a s t   s t e e l   in  the  form  of  a  b u l l  r i n g   which  is  o v e r l a y e d  
with  an  a b r a s i o n - r e s i s t a n t   a l l o y .  

The  i n v e n t i o n   f u r t h e r   c o n t e m p l a t e s   the  a l l o y   for  t h e  

a b r a s i o n - r e s i s t a n t   s u r f a c e   of  the  bul l   r ing   c o n t a i n i n g   27.5% 

chromium,  4.8%  c a r b o n ,   6.3%  manganese   and  1.6%  s i l i c a .  

The  i n v e n t i o n   f u r t h e r   c o n t e m p l a t e s   the  s u r f a c e   a l l o y  

bonded  to  the  upper   s u r f a c e   of  the  c a s t   s t e e l   bull   r ing   by  d e -  

p o s i t   t h e r e o n   as  w e l d i n g   s t r i p   m a t e r i a l ,   or  being  powdered  and 

s i n t e r e d .  
Other   o b j e c t s ,   a d v a n t a g e s ,   and  f e a t u r e s   of  the  i n v e n -  

t i o n   w i l l   become  a p p a r e n t   to  one  s k i l l e d   in  the  a r t   upon  c o n s i d -  

e r a t i o n   of  the  w r i t t e n   s p e c i f i c a t i o n ,   appended  c l a ims   and 

a c c o m p a n y i n g   d r a w i n g s .  



BRIEF  DESIGNATION  OF  THE  DRAWINGS 

Fig.   1  is  a  s e c t i o n e d   e l e v a t i o n   of  the  major   p a r t s   o f  

a  coal  p u l v e r i z i n g   mil l   with  a  bowl,  or  t a b l e ,   hav ing   a  g r i n d -  
ing  r ing   embodying  the  p r e s e n t   i n v e n t i o n ;   and  

Fig.   2  is  a  s e c t i o n   of  the  g r i n d i n g   r ing   of  Fig.   1.  

BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 
Terms  and  T e c h n o l o g y  

The  r o t a t e d   bowl,  or  t a b l e ,   of  a  coal  p u l v e r i z i n g   mill   i s  

p r o v i d e d w i t h a s u r f a c e   to  come  in to   d i r e c t   c o n t a c t   with  the  b a l l s ,  
or  r o l l s ,   which  can  s t and   up  to  the  s e v e r e   s e r v i c e   of  d i r e c t l y  

r e d u c i n g   s o l i d   coal  to  the  d e s i r e d   s i z e .   The  s u r f a c e   is  p r o -  
v ided  by  a  s e p a r a t e   g r i n d i n g   r ing   c o l l o q u i a l l y  r e f e r r e d   to  a s  
a  bull   r i n g .   In  d i m e n s i o n a l   p e r s p e c t i v e ,   t h i s   g r i n d i n g ,   or  b u l l  

r ing   is  in  the  o rde r   of  100"  in  o u t s i d e   d i a m e t e r ,   and  p r o v i d e d  
with  a  t r a c k   in  the  o rde r   of  20"  wide  for  d i r e c t   c o n t a c t   w i t h  

the  r o l l s .   The  ground  c o a l ,   p u l v e r i z e d   to  the  d e s i r e d   s i z e ,   i s  
a i r - l i f t e d   out  of  the  m i l l .   The  sys tems   for  f e e d i n g ,   r e c i r c u -  

l a t i n g ,   and  a i r - l i f t i n g   t h i s   s o l i d   fuel   wi l l   not  be  d e s c r i b e d  

in  d e t a i l .   The  i n v e n t i o n   is  d i s c l o s e d   as  embodied  in  the  c o n -  
s t r u c t i o n   of  the  bull   r ing   which  is  c lamped  to  the  r o t a t i n g  
t a b l e .   It  is  not  n e c e s s a r y   to  d i s c l o s e   the  s t r u c t u r e   with  w h i c h  

the  bull   r ing   is  clamped  to  the  upper  s u r f a c e  o f   the  r o t a t i n g  
t a b l e .  

O v e r a l l .   O r g a n i z a t i o n   Of  The  M i l l  

The  mil l   has  a  hous ing   1  with  i n t e r n a l   frame  members  

on  which  is  mounted  a  motor  c o n n e c t e d   to  a  p i n i o n  g e a r   2  e n g a g -  
ing  the  gears   of  a  v e r t i c a l   s h a f t   3  on  the  upper  end  of  w h i c h  

is  mounted  a  bowl,  or  t a b l e   4.  Al though   t h e r e   may  be  more  t h a n  

one,  a  r o l l   5  is  here  d i s c l o s e d   as  mounted  on  a  t r u n n i o n   so  t h a t  
the  r o l l   may  be  f o r c e d   down  upon  the  s u r f a c e   p r o v i d e d   by  t h e  

t a b l e   4 .  

A  shoo t   6  c o n n e c t s   with  an  o u t s i d e   sou rce   of  coal  t o  
d i r e c t   the  coal  from  the  sou rce   to  the  c e n t e r   of  t a b l e   4.  T h i s  
s o l i d   fuel  to  be  p u l v e r i z e d   is  c e n t r i f u g a l l y   thrown  between  t h e  

s u r f a c e   of  the  r o l l   and  the  s u r f a c e   p r o v i d e d   by  the  i n v e n t i o n  

on  the  t a b l e   4.  When  ground  to  the  d e s i r e d   s i z e ,   a i r   e n t e r i n g  
por t   10  is  d i r e c t e d   upward  to  l i f t   the  p a r t i c l e s   of  coal  i n t o  

e x i t   duct  11 .  



The  i n v e n t i o n   is  embodied  in  the  bul l   r ing   12  which  i s  

c lamped  to  the  upper  s u r f a c e   of  the  r o t a t i n g   t a b l e   4.  The  m a t -  

ing  s u r f a c e s   o f  t h e   r ing   and  t a b l e   are  f i t t e d   with  g r e a t   p r e c i -  
s ion   in  o r d e r   t h a t   the  t r e m e n d o u s   p r e s s u r e   of  the  r o l l   5  w i l l  

not  o v e r f l e x   the  body  of  the  r ing   and  cause   i t s   f r a c t u r e .   The 
b a s i c   body  of  the  r i ng   12  is  formed  of  c a s t   s t e e l   in  o r d e r   t o  
p r o v i d e   d u c t i l i t y   r e q u i r e d   of  t h i s   body,  whi le   the  upper  s u r f a c e  
of  the  r i ng   is  p r o v i d e d   with  an  a b r a s i v e - r e s i s t a n t   m a t e r i a l  
which  can  w i t h s t a n d   the  s e v e r e   s e r v i c e   of  g r i n d i n g   coal  b e t w e e n  
i t   and  the  r o l l   s u r f a c e .  

Fig.   2 

F ig .   2  is  s imp ly   the  bu l l   r ing   12  s e c t i o n e d   to  d i s c l o s e  

a  p r e c i s e   r e l a t i o n s h i p   be tween  the  base  of  the  r ing   and  the  o v e r -  
lay  m a t e r i a l   on  i t s   upper   s u r f a c e .   Base  15  is  the  c a s t   s t e e l  

body  whose  u n d e r s u r f a c e   16  mates  with  the  upper   s u r f a c e   of  t a b l e  
4.  On  the  upper   s u r f a c e   of  t h i s   base  15  t h e r e   is  d e p o s i t e d   t h e  
a b r a s i o n - r e s i s t a n t   m a t e r i a l   which ,   t o g e t h e r   with  the  base ,   f o r m  

the  un ique   c o m b i n a t i o n   of  the  i n v e n t i o n .  
The  p r e s e n t   i n v e n t i o n   is  in  the  s t r u c t u r e   of  the  r i n g  

12  and  not  the  p r o c e s s   with  which  i t   is  fo rmed .   The  c a s t   s t e e l  

base  15  has  i t s   upper   s u r f a c e   c o v e r e d   with  an  a l l o y   17  which  i s  

p r e f e r a b l y   27.5%  chromium,   4.8%  c a r b o n ,   6.3%  m a n g a n e s e ,   and  1.5% 
s i l i c a .   This  m a t e r i a l   17  may  be  d e p o s i t e d   by  we ld ing   i t   to  t h e  

upper   s u r f a c e   of  the  base  15,  or  i t   may  be  s i n t e r e d   t h e r e o n   i n  

powdered  form.   However  d e p o s i t e d ,   the  m a t e r i a l   is  formed  a s  
i l l u s t r a t e d   in  Fig.   2  with  a  s u r f a c e   18  a n g l e d   to  mate  with  t h e  

s u r f a c e   of  the  r o l l .  

From  the  f o r e g o i n g ,   i t   w i l l   be  seen  t h a t   t h i s   i n v e n t i o n  

is  one  well  a d a p t e d   to  a t t a i n   a l l   of  the  ends  and  o b j e c t s   h e r e -  

i n a b o v e   se t   f o r t h ,   t o g e t h e r   with  o t h e r   a d v a n t a g e s   which  are  o b v i o u s  

and  i n h e r e n t   to  the  a p p a r a t u s ,  
I t   wi l l   be  u n d e r s t o o d   t h a t   c e r t a i n   f e a t u r e s   and  s u b c o m -  

b i n a t i o n s   are  of  u t i l i t y   and  may  be  employed  w i t h o u t   r e f e r e n c e  

to  o t h e r   f e a t u r e s   and  s u b c o m b i n a t i o n s .   This  is  c o n t e m p l a t e d   by 
and  is  w i t h i n   the  scope  of  the  i n v e n t i o n .  

As  many  p o s s i b l e   embod imen t s   may  be  made  of  the  i n v e n -  
t i o n   w i t h o u t   d e p a r t i n g   from  the  scope  t h e r e o f ,   i t  i s   to  be  u n d e r -  
s tood   t h a t   a l l   m a t t e r   h e r e i n   s e t  f o r t h   or  shown  in  the  a c c o m p a n y -  



ing  d rawing   is  to  be  i n t e r p r e t e d   in  an  i l l u s t r a t i v e   and  not  i n  

a  l i m i t i n g   s e n s e .  



1.  Bull  ring  for  the  r o t a t i n g   table   of  a  coal  p u l v e r i z e r  
cha rac t e r i zed   in  tha t   a  body  of  cast   s tee l   is  fastened  to  the  upper  
por t ion  of  the  r o t a t i n g   table   and  a  chromium  carbide  alloy  is  bonded 

to  the  upper  surface  of  the  cast   s t ee l   body  to  form  the  contact   s u r f a c e  
with  the  pu lver iz ing   elements  of  the  coal  p u l v e r i z e r .  

2.  The  bul l   ring  of  Claim 1,  wherein ,   the  chromium  c a r b i d e  

al loy  comprises  27.5%  chromium,  4.8%  carbon,  6.3%  manganese,  and  1.5% 
s i l i c a .  
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