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©  Ball  mill  control  device. 
©  A  control  device  for  a  ball  mill  includes  sensing  means  to 
determine  and  signal  the  number  of  revolutions  of  the  mill, 
the  signals  from  the  sensing  means  being  passed  to  a  preset 
counter  and  control  assembly  which  when  a  predetermined 
number  of  driven  revolutions  has  been  counted  deactuates 
the  drive  and  counts  the  decelerating  free-wheeling  revolu- 
tions  so  that  just  before  the  mill  stops  rotating  a  brake  can  be 
applied  to  stop  it  and  hold  it  with  its  discharge  port  in  a 
predetermined  position. 
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The  p r e s e n t   i n v e n t i o n   c o n c e r n s   improvement s   in  o r  

r e l a t i n g   to  c o n t r o l   d e v i c e s   for   b a l l   m i l l s   or  s i m i l a r  

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

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

In  t h i s   s p e c i f i c a t i o n ,   for  c o n v e n i e n c e ,   such  a p p a r a t u s   w i l l  

be  r e f e r r e d   to  as  b a l l   m i l l s .  

In  ba l l   m i l l s   an  e n t r y   po r t   is  p rov ided   in  the  drum  s i d e  

and  the  mi l l   is  i n t e n d e d   to  be  loaded   a rd  un loaded   when  t h e  

por t   o c c u p i e s   a  p a r t i c u l a r   p o s i t i o n ,   for   example ,   at   t o p  

dead  c e n t r e .   In  most  o p e r a t i n g   a r r a n g e m e n t s   an  o p e r a t o r  

s w i t c h e s   off   the  motor   d r i v i n g   the  c y l i n d e r   of  the  mi l l   when 

a  p r e d e t e r m i n e d   t ime  has  e l a p s e d   or  a  p r e d e t e r m i n e d   number  o f  

r o t a t i o n s   has  been  a c h i e v e d .   The  c y l i n d e r   then  f r e e w h e e l s   t o  

r e s t   and  t he re   is  no  g u a r a n t e e   t h a t   the  po r t   o c c u p i e s   t h e  

d e s i r e d   u n l o a d i n g   p o s i t i o n .   The  o p e r a t o r   must  then  o p e r a t e  

the  s t a r t   c o n t r o l   for   the  motor  in  an  a t t e m p t   to  b r ing   t h e  

p o r t   to  top  dead  c e n t r e .   This  is  d i f f i c u l t   and  damaging  t o  

the  motor  and  i t s   c o n t r o l   g e a r .  

A  f u r t h e r   d i s a d v a n t a g e   with  the  e x i s t i n g   a r r a n g e m e n t   i s  

t h a t   the  drum,  d u r i n g   l o a d i n g   and  u n l o a d i n g   may  f r e e - w h e e l   a n d  

as  a  r e s u l t   may  move  away  from  the  top  deal   c e n t r e   p o s i t i o n .  

This  could  be  d a n g e r o u s   and  is  c e r t a i n l y   i n c o n v e n i e n t .  

I t   is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  o b v i a t e   o r  

m i t i g a t e   t hese   d i s a d v a n t a g e s .  



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   t h e r e   is  p r o v i d e d   a  

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

r o t a t i o n   of  the  c y l i n d e r   of  the  m i l l ,   s e n s i n g   means  a r r a n g e d  

a l o n g s i d e   s a i d   c y l i n d e r ,   means  on  the  c y l i n d e r   to  a c t u a t e  

s a i d   s e n s i n g   means  and  c o u n t i n g   means  a c t u a b l e   by  s a i d  

s e n s i n g   means,   s a i d   c o u n t i n g   means  being  a d a p t e d   to  d e a c t u a t e  

d r i v e   means  for   s a i d   c y l i n d e r   and  a p p l y   sa id   b rake   a t   a  

p r e d e t e r m i n e d   t i m e .  

P r e f e r a b l y   s a i d   s e n s i n g   means  is  m a g n e t i c ,   a l t e r n a t i v e l y  

i t   may  be  l i g h t   s e n s i t i v e .  

P r e f e r a b l y   s a i d   c o u n t i n g   means  coun t s   the  number  o f  

r e v o l u t i o n s   of  the  c y l i n d e r .   I t   may  have  two  c o u n t e r s ,  

one  to  coun t   the  number  of  r e v o l u t i o n s   of  the  c y l i n d e r   when 

i t   is  d r i v e n ,   one  to  coun t   f r e e - w h e e l i n g   r e v o l u t i o n s .  

P r e f e r a b l y   the  means  on  the  c y l i n d e r   for   a c t u a t i n g   t h e  

s e n s i n g   means  are   a d j u s t a b l e   r e l a t i v e   to  the  c y l i n d e r   w h e r e b y  

the  p o s i t i o n   of  a  p o r t   in  the  c y l i n d e r   may  occupy  a  p r e d e t e r m i n e d  

p o s i t i o n   when  the  b rake   is  a p p l i e d .  

P r e f e r a b l y   the  c o u n t i n g   m e a n s  i s   a d j u s t a b l e   w h e r e b y  

v a r y i n g   d r i v e n   and  f r e e - w h e e l i n g   r e v o l u t i o n s   can  be  p r e - s e t  

t h e r e i n .  

P r e f e r a b l y   the  brake  is  a  f r i c t i o n   d i sc   b r a k e .   A l t e r -  

n a t i v e l y   i t   may  be  a  drum  b r a k e ,   or  a  p o s i t i v e   m e c h a n i c a l   l o c k i n g  

means ,   fo r   example   a  l a t c h .  

F u r t h 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   t h e r e   i s  

p r o v i d e d   a  method  of  c o n t r o l l i n g   a  b a l l   mi l l   whereby  a f t e r  

o p e r a t i o n   the  c y l i n d e r   of  the  m i l l   comes  to  r e s t   in  a  p r e -  



d e t e r m i n e d   p o s i t i o n   i n c l u d i n g   c o u n t i n g   the  number  of  r e v o l u t i o n s  

of  the  c y l i n d e r ,   d e - a c t u a t i n g   the  d r i v e   to  the  c y l i n d e r   when  a  

p r e d e t e r m i n e d   number  of  r e v o l u t i o n s   has  been  c o u n t e d ,   c o u n t i n g  

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

as  i t   d e c e l e r a t e s ,   and  a p p l y i n g   a  brake   to  s top   the  c y l i n d e r  

in  sa id   p r e d e t e r m i n e d   p o s i t i o n .  

An  embodiment   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  

by  way  of  example  on ly   wi th   r e f e r e n c e   to  the  accompany ing   d r a w i n g  

which  shows  d i a g r a m m a t i c a l l y   a  b a l l   m i l l   c o n t r o l   d e v i c e .  

A  ba l l   m i l l   c o m p r i s e s   a  c y l i n d e r   10  for   p r o d u c t   to  be 

t r e a t e d   r o t a t a b l y   mounted  a t   each  end  on  t r u n n i o n s   1 2 .  

A  l o a d i n g   and  u n l o a d i n g   po r t   is  p r o v i d e d   in  t h e  c y l i n d e r   w a l l  

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

with  the  p o r t   a t   the  top  d e a d  c e n t r e   p o s i t i o n .  

A  s e n s i n g   d e v i c e   14  is  a d j u s t a b l y   mounted  on  f r a m e w o r k  

(not   shown)  s u p p o r t i n g t h e   c y l i n d e r   10  and  d e t e c t s   a  s e n s o r  

a c t u a t o r ,   in  the  form  of  a  f e r r o u s   block  16,  mounted  on  a 

f l a n g e d   end  of  the  c y l i n d e r .   The  m o u n t i n g  m e a n s   for   t h e  

block  16  are   so  d e s i g n e d   t h a t   the  block  may  be  mounted  at   a  

d e s i r e d   a n g u l a r   p o s i t i o n   on  the  f l a n g e .   Each  time  t h e  

block  16  p a s s e s   the  s e n s i n g   means  14  on  r o t a t i o n   of  t h e  

c y l i n d e r   a  s i g n a l   is  g e n e r a t e d   by  the  means  14  and  t r a n s m i t t e d  

to  a  c o u n t i n g   means  18  which  i n c o r p o r a t e s   c o n t r o l s   for  t h e  

e l e c t r i c   motor  20  which  d r i v e s   the  c y l i n d e r   by  way  of  a  

s u i t a b l e   t r a n s m i s s i o n   (no t   shown)  and  for   a  b rake   a s sembly   22  

a c t u a b l e   on  the  c y l i n d e r   o r  t h e   t r a n s m i s s i o n .  



The  c o u n t i n g   means  is   p r o v i d e d   wi th   two  p r e s e t t i n g  

a r r a n g e m e n t s ,   a  f i r s t   24  on  which  a  p r e d e t e r m i n e d   n u m b e r  

of  r e v o l u t i o n s   of  the  c y l i n d e r   when  i t   is  being  d r i v e n   by  t h e  

motor  can  be  s e t ,   and  a  second  26  on  which  a  p r e d e t e r m i n e d  

number  of  r e v o l u t i o n s   of  the  c y l i n d e r   when  i t   is  d e c e l e r a t i n g  

to  r e s t   can  be  s e t .  

The  f i r s t   number  of  r e v o l u t i o n s   is  d e t e r m i n e d   by  t h e  

p r o d u c t   to  be  t r e a t e d   in  the  c y l i n d e r   and  the  deg ree   o f  

t r e a t m e n t   to  which  i t   is  to  be  s u b j e c t e d   and  the  second  i s  

d e t e r m i n e d   on  s e t t i n g   up  and  c o m m i s s i o n i n g   the  m i l l .  

In  o p e r a t i o n ,   a f t e r   l o a d i n g   the  m i l l   and  c l o s i n g   t h e  

l o a d i n g   p o r t ,   a  p r e d e t e r m i n e d   number  of  r e v o l u t i o n s   is  s e t  

on  the  f i r s t   p r e s e t   a r r a n g e m e n t   24.  This  number  is  t h e  

t o t a l   number  of  r e v o l u t i o n s   r e q u i r e d   for   comple t e   p r o c e s s i n g  

of  the  p r o d u c t   l e s s   the  number  of  r e v o l u t i o n s   which  has  b e e n  

p r e d e t e r m i n e d   by  e x p e r i m e n t a t i o n   which  a re   r e q u i r e d   for   t h e  

c y l i n d e r   to  d e c e l e r a t e   a l m o s t   to  a  s top   when  d r i v e   to  t h e  

c y l i n d e r   is  d i s c o n t i n u e d .   This   second  number  is  p r e s e t   o n  

the  second  means  2 6 .  

The  m o t o r . 2 0   is  then  s t a r t e d   and  each  r e v o l u t i o n   of  t h e  

c y l i n d e r   is  d e t e c t e d   by  the  s e n s i n g   means  14  and  s i g n a l l e d  

to  the  c o u n t i n g   means  18  whereby  the  r e v o l u t i o n s   are   c o u n t e d  

off   the  f i r s t   p r e s e t   means  24.  When  t h i s   r e a c h e s   zero   t h e  

supp ly   to  the   motor   is  d i s c o n t i n u e d ,   the  c y l i n d e r   beg ins   t o  

f r e e - w h e e l   to  r e s t   and  the  second  p r e s e t   means  a re   s u b j e c t e d  

to  the  s i g n a l   from  the  s e n s i n g   means  and  commence  to  c o u n t  



down.  When  zero  is  reached   the  second  means  cause   t h e  

brake  to  be  a c t u a t e d   to  s top   the  c y l i n d e r   and  by  p r e -  

a d j u s t m e n t   of  the  block  1 6  a n d / o r   the  s e n s i n g   means  14  

the  c y l i n d e r   s t ops   and  is  held  with  the  po r t   in  t h e  

c o r r e c t   top  dead  c e n t r e   p o s i t i o n .   The  brake  is  o n l y  

r e l e a s e d   j u s t   p r i o r   to  the  s t a r t   of  the  next   o p e r a t i n g  

cyc l e   of  the  m i l l .  

V a r i o u s   m o d i f i c a t i o n s   can  be  made  w i t h o u t   d e p a r t i n g  

from  the  scope  of  the  i n v e n t i o n .   The  r e v o l u t i o n   s e n s i n g  

means  need  not  be  magne t ic   but  cou ld   be  m e c h a n i c a l   o r  

l i g h t   s e n s i t i v e .   The  brake  22  may  be  a  drum  or  d i s c  

brake  a c t u a b l e   on  the  c y l i n d e r   or  the  motor  or  t h e  

t r a n s m i s s i o n   t h e r e b e t w e e n   or  may  be  a  p o s i t i v e   m e c h a n i c a l  

l o c k i n g   d e v i c e   such  as  a  l a t c h .  



1.  A  b a l l   m i l l   c o n t r o l   d e v i c e   i n c l u d i n g   b r a k e   m e a n s  

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

and  c h a r a c t e r i s e d   in   t h a t   s e n s i n g   means   ( 1 4 )   a r e  

a r r a n g e d   a l o n g s i d e   s a i d   c y l i n d e r   ( 1 0 ) ,   means   (16)   a r e  

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

and  c o u n t i n g   means   (18)   a r e   a c t u a b l e   by  s a i d   s e n s i n g  

means   and  a r e   a d a p t e d   to  d e a c t u a t e   d r i v e   means   ( 2 0 )  

f o r   s a i d   c y l i n d e r   (10)   and  a p p l y   s a i d   b r a k e   (22)   at   a  

p r e d e t e r m i n e d   t i m e .  

2.  A  c o n t r o l   d e v i c e   as  c l a i m e d   in   c l a i m   1,  c h a r a c t -  

e r i s e d   in   t h a t   s a i d   s e n s i n g   means   i s   m a g n e t i c .  

3.  A  c o n t r o l   d e v i c e   as  c l a i m e d   in  c l a i m   1,  c h a r a c t -  

e r i s e d   in  t h a t   s a i d   s e n s i n g   means   i s   l i g h t   s e n s i t i v e .  

4.  A  c o n t r o l   d e v i c e   as  c l a i m e d   in   any  one  of  c l a i m s  

1  to  3,  c h a r a c t e r i s e d   in   t h a t   s a i d   c o u n t i n g   means   c o u n t s  

t h e   number   of  r e v o l u t i o n s   of  t h e   c y l i n d e r .  

5.  A  c o n t r o l   d e v i c e   as  c l a i m e d   in   a n y  o n e   of  c l a i m s  

1  to  4,  c h a r a c t e r i s e d   in   t h a t   t he   c o u n t i n g   means   ( 1 8 )  

has   two  c o u n t e r s ,   one  to  c o u n t   t he   n u m b e r   of  r e v o l u t i o n s  

of  t h e   c y l i n d e r   when  i t   i s   d r i v e n ,   one  to  c o u n t   f r e e -  

w h e e l i n g   r e v o l u t i o n s .  

6.  A  c o n t r o l   d e v i c e   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 ,   c h a r a c t e r i s e d   in  t h a t   t h e   means   ( 1 6 )  



on  t h e   c y l i n d e r   f o r   a c t u a t i n g   t h e   s e n s i n g   means   ( 1 4 )  

a r e   a d j u s t a b l e   r e l a t i v e   to  t h e   c y l i n d e r   (10)   w h e r e b y  

t h e   p o s i t i o n   of  a  p o r t   in  t h e   c y l i n d e r   may  o c c u p y   a  

p r e d e t e r m i n e d   p o s i t i o n   when  t h e   b r a k e   (22)   i s   a p p l i e d .  

7.  A  c o n t r o l   d e v i c e   as  c l a i m e d   in  c l a i m   5  or  c l a i m   6 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   c o u n t i n g   means   ( 1 8 )   i s  

a d j u s t a b l e   w h e r e b y   v a r y i n g   d r i v e n   and  f r e e - w h e e l i n g  

r e v o l u t i o n s   can  be  p r e - s e t   t h e r e i n .  

B.  A  c o n t r o l   d e v i c e   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 ,   c h a r a c t e r i s e d   in   t h a t   t h e   b r a k e   i s  

a  f r i c t i o n   d i s c   b r a k e .  

9.  A  m e t h o d   of  c o n t r o l l i n g   a  b a l l   m i l l   W h e r e b y   a f t e r  

o p e r a t i o n   the   c y l i n d e r   of  t h e   m i l l   comes  to  r e s t   in   a  

p r e d e t e r m i n e d   p o s i t i o n ,   c h a r a c t e r i s e d   in  t h a t   t h e   m e t h o d  

i n c l u d e s   c o u n t i n g   the   number   of  r e v o l u t i o n s   of  t h e  

c y l i n d e r ,   d e a c t u a t i n g   t h e   d r i v e   to  t h e   c y l i n d e r   When 

a  p r e d e t e r m i n e d   number   of  r e v o l u t i o n s   has  been   c o u n t e d ,  

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

of  t h e   c y l i n d e r   as  i t   d e c e l e r a t e s ,   and  a p p l y i n g   a  b r a k e  

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