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©  Roller  mill  of  the  horizontal  roll  type  for  cereals. 
  The  cereal  roller  mill  comprises  at  least  one  pair  of  hori- 
zontal  rolls  (6,6'),  of which  one  (6)  is  fixed  and  is  supported  by 
supports  (5)  applied  to  the  machine  shoulders  (2)  and  one  (6') 
is  mobile  and  mounted  on  supports  (5')  which  are  hinged  to 
said  shoulders  (2)  and  operated  by  lever  and  cam  systems 
during  the  attack  and  withdrawal  movements,  and  further 
comprises  adjustment  members  operable  from  the  outside 
for  horizontally  moving  the  two  supports  (5')  for  the  mobile 
roll  (6')  independently  of  each  other.  Each  support  (5')  for the 
mobile  roll  (6')  is  hinged  at  one  end  to  a  cylindrical  member 
(12)  eccentrically  mounted  on  a  pin  (13)  for  connection  to  the 
corresponding  shoulder  (2)  and  rigid  with  an  adjustment 
member  (14,  15,  16.  17)  operable  from  the  outside,  and  is 
connected  at  its  other  end  to  a  member  (23)  for  controlling  the 
attack  and  withdrawal  movements,  by  way  of  a  member  (24, 
25)  which  is  elastically  yieldable  in  the  withdrawal  direction. 
Further  elastic  members  (18)  are  provided  having  one  end 
connected  to  the  shoulder  (2)  at  points  separated  from  the 
supports  (5)  for  the  fixed  roll  (6),  and  having  their  other  end 
connected  to  the  mobile  supports  (5')  and  acting  in  the  with- 
drawal  direction. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  r o l l e r   m i l l   of  t h e  

h o r i z o n t a l   r o l l   t y p e   f o r   c e r e a l s .  

R o l l e r   m i l l s   of  t he   h o r i z o n t a l   r o l l   t y p e   f o r  

c e r e a l s   a r e   known.   They  g e n e r a l l y   c o m p r i s e   two  v e r t i c a l l y  

s e p a r a t e d   s e c t i o n s   w h i c h   can  e i t h e r   o p e r a t e   " i n   p a r a l l e l "   i n  

t he   s e n s e   t h a t   t he   same  f e e d   c e r e a l   i s   f ed   s i m u l t a n e o u s l y   t o  

t h e i r   i n l e t s   and  s u b j e c t e d   to  t he   same  t r e a t m e n t   ( r u p t u r e ,  

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

o t h e r   by  s u b j e c t i n g   t he   m a t e r i a l   to  d i f f e r e n t   t r e a t m e n t s .  

I n d e p e n d e n t l y   of  s a i d   t r e a t m e n t s ,   and  of  t h e  

p a r t i c u l a r   t y p e   of  g r i n d i n g   r o l l   w h i c h   t h e y   c a r r y ,   in  k n o w n  

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

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

s p e e d s   in  o p p o s i t e   d i r e c t i o n s ,   and  a r e   a l s o   k e p t   s p a c e d  

a p a r t   f rom  e a c h   o t h e r   when  no  c e r e a l   i s   b e i n g   f e d .   E n t r y   o f  

t h e   c e r e a l   to  be  g r o u n d   c a u s e s   one  of  t h e s e   r o l l s ,   n a m e l y  

t he   m o b i l e   r o l l ,   to  a p p r o a c h   the   o t h e r   f i x e d   r o l l   b e f o r e   t h e  

c e r e a l   f a l l s   i n t o   t he   g r i n d i n g   z o n e ,   and  t h i s   o p e r a t i o n  

c o n s t i t u t e s   t he   s o - c a l l e d   " a t t a c k "   of  t h e   m o b i l e   r o l l .   When 

t h e   c e r e a l   f e e d   c e a s e s ,   t he   m o b i l e   r o l l   s t i l l   r e m a i n s   c l o s e  

to  t h e   f i x e d   r o l l   f o r   a  s h o r t   t i m e   in  known  r o l l e r   m i l l s   i n  

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

t h e   g r i n d i n g   zone   b e c o m e s   g r o u n d ,   a f t e r   w h i c h   i t   is   m o v e d  



away .   T h i s   o p e r a t i o n   i s   c o m m o n l y   known  as  t h e   " w i t h d r a w a l "  

of   t h e   m o b i l e   r o l l .  

In   known  r o l l e r   m i l l s ,   b e s i d e s   t h e s e   a t t a c k   a n d  

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

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

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

s e t t i n g - u p   t h e   m a c h i n e ,   and  to   a d j u s t   t h e   " f i n e n e s s "   a n d  

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

f a c e .  

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

s e t t i n g   o p e r a t i o n s   a r e   e f f e c t e d   by  cam  and  l e v e r   s y s t e m s  

w h i c h   on  t h e   one   hand   e n s u r e   t h e   n e c e s s a r y   a c c u r a c y   even   t o  

t h e   e x t e n t   of   s m a l l   m o v e m e n t s ,   and  on  t h e   o t h e r   hand  e n a b l e  

c o n s i d e r a b l e   m a s s e s   s u b j e c t e d   to   h i g h   s t r e s s e s   to  be  m o v e d  

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

T h i s   e q u i p m e n t   f o r   m o v i n g   and  s e t t i n g   t h e   g r i n d i n g  

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

c o n s t r u c t i o n   of   t h e   m a c h i n e   i t s e l f ,   b u t   more   i m p o r t a n t l y   i t  

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

i s   r e q u i r e d   b o t h   f o r   p r o c e s s i n g   c h a n g e s   and  f o r   t h e  

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

In   t h i s   r e s p e c t ,   in   s u c h   an  e v e n t   i t   i s   no t   o n l y  

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



r o l l s ,   t h e   m o t i o n   t r a n s m i s s i o n   member s   and  p a r t   of  t h e  

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

t h e   m e m b e r s   w h i c h   e f f e c t   t h e   a t t a c k   and  w i t h d r a w a l  

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

r o l l s ,   and  t h e   members   w h i c h   a r e   c o n v e n t i o n a l l y   p r e s e n t   f o r  

t a k i n g - u p   any  s l a c k   b e t w e e n   t h e   v a r i o u s   m o v i n g   p a r t s   and  f o r  

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

o t h e r w i s e   a c c o m p a n y   t he   o p e r a t i o n   of  t he   m a c h i n e .  

The  o b j e c t   of  t h e   i n v e n t i o n   i s   to  o b v i a t e   t h e s e  

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

h o r i z o n t a l   r o l l   t y p e ,   in  w h i c h   t h e   r o l l s   can  be  r e m o v e d   a n d  

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

i n v o l v e d   in  t h e   a t t a c k   and  w i t h d r a w a l ,   s e t t i n g   and  s l a c k  

t a k e - u p   of  s a i d   r o l l s .  

T h i s   o b j e c t   is   a t t a i n e d   a c c o r d i n g   to  t he   i n v e n t i o n  

by  a  c e r e a l   r o l l e r   m i l l   c o m p r i s i n g   a t   l e a s t   one  p a i r   o f  

h o r i z o n t a l   r o l l s ,   of  w h i c h   one  i s   f i x e d   and  i s   s u p p o r t e d   b y  

s u p p o r t s   a p p l i e d   to  t he   m a c h i n e   s h o u l d e r s   and  one  i s   m o b i l e  

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

and  o p e r a t e d   by  l e v e r   and  cam  s y s t e m s   d u r i n g   t h e   a t t a c k   a n d  

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

member s   o p e r a b l e   f rom  the   o u t s i d e   f o r   h o r i z o n t a l l y   m o v i n g  

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



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

one   end  to   a  c y l i n d r i c a l   member   e c c e n t r i c a l l y   m o u n t e d   on  a  

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

w i t h   an  a d j u s t m e n t   member   o p e r a b l e   f rom  t h e   o u t s i d e ,   and  i s  

c o n n e c t e d   a t   i t s   o t h e r   end  to   a  member   f o r   c o n t r o l l i n g   t h e  

a t t a c k   and  w i t h d r a w a l   m o v e m e n t s ,   by  way  of  a  member  w h i c h   i s  

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

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

t h e   s h o u l d e r s   a t   p o i n t s   s e p a r a t e d   f rom  t h e   f i x e d   r o l l  

s u p p o r t s ,   and  h a v i n g   t h e i r   o t h e r   end  c o n n e c t e d   to  t he   m o b i l e  

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

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

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

b e a r i n g ,   an  a p p e n d i x   w h i c h   e x t e n d s   v e r t i c a l l y   f rom  s a i d  

c a v i t y   p o r t i o n   and  i s   h i n g e d   a t   i t s   end  to   t h e   c y l i n d r i c a l  

m e m b e r ,   and  a  s e c o n d   a p p e n d i x   w h i c h   e x t e n d s   f rom  t h e  

o p p o s i t e   s i d e   and  i s   h i n g e d   to   t h e   member   w h i c h   c o n t r o l s   t h e  

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

A g a i n   a c c o r d i n g   to  t h e   i n v e n t i o n ,   t h e   r o l l e r   m i l l  

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

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

l e v e r   r i g i d   w i t h   t h e   c y l i n d r i c a l   member ,   s a i d   l e v e r   b e i n g  

c o n n e c t e d   to  a  t h r e a d e d   rod   w h i c h   can   be  r o t a t e d   by  a n  



e x t e r n a l   h a n d w h e e l .  

The  s p r i n g   can  a d v a n t a g e o u s l y   be  of  a d j u s t a b l e  

t y p e .  

A  p r e f e r r e d   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   i s  

d e s c r i b e d   h e r e i n a f t e r   by  way  of  n o n - l i m i t i n g   e x a m p l e   w i t h  

r e f e r e n c e   to  t he   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  i s   a  p a r t i a l   d i a g r a m m a t i c   s i d e   v i ew  of  a  

t w o - s e c t i o n   r o l l e r   m i l l   a c c o r d i n g   to  t h e  

i n v e n t i o n ;   a n d  

F i g u r e   2  i s   a  d e t a i l e d   v i ew   to  an  e n l a r g e d   s c a l e   of  t h e  

r e c t a n g l e   shown  by  d a s h e d   l i n e s   in   F i g u r e   1 .  

As  can  be  s e e n   f rom  t h e   f i g u r e s ,   t he   r o l l e r   m i l l  

a c c o r d i n g   to   t he   i n v e n t i o n   c o m p r i s e s   a  s t a n d   1  f o r m e d   f r o m  

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

b a s e   3  and  c r o s s - m e m b e r s .   The  m a c h i n e   i s   d i v i d e d   v e r t i c a l l y  

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

e q u a l   s e c t i o n s   w h i c h   a r e   j o i n e d   t o g e t h e r   a t   t h e i r   r e a r .  

C o n s e q u e n t l y ,   t h e   l a t e r a l   end  of  one  s e c t i o n   of  t h e   r o l l e r  

m i l l   i s   i d e n t i c a l   to  the   o p p o s i t e   l a t e r a l   end  of  t he   o t h e r  

s e c t i o n ,   and  an  o v e r a l l   s i d e   v i e w   of  t he   m a c h i n e   ( s e e   F i g u r e  

1)  t h u s   s u b s t a n t i a l l y   r e p r e s e n t s   b o t h   t he   ends   of  e a c h  

s e c t i o n .   B e c a u s e   of  t h i s ,   t he   d e s c r i p t i o n   g i v e n   h e r e i n a f t e r ,  

w h i c h   r e l a t e s   to  one  of  the   two  s e c t i o n s ,   i s   a l s o   v a l i d   i n  



i t s   e n t i r e t y   f o r   t h e   o t h e r   s e c t i o n .  

A  h o r i z o n t a l   s l o t   4  open   a t   one  end  i s   f o r m e d   i n  

e a c h   s h o u l d e r   2,  and  b e t w e e n   t h e   two  f a c i n g   s l o t s   of  t h e   t w o  

s h o u l d e r s   2  a r e   m o u n t e d   t h e   s u p p o r t s   5 , 5 '   f o r   t h e   t w o  

g r i n d i n g   r o l l s ,   n a m e l y   t h e   f i x e d   6  and  m o b i l e   6 '  

r e s p e c t i v e l y .   More  p a r t i c u l a r l y ,   t h e   s u p p o r t s   5'  f o r   t h e  

m o b i l e   g r i n d i n g   r o l l   6'  a r e   d i s p o s e d   i n   s u c h   a  m a n n e r   t h a t  

t h e   r e l a t i v e   r o l l   i s   h o u s e d   in   t h e   i n n e r   p o s i t i o n   in   t h e  

s l o t s   4,  w h e r e a s   t h e   s u p p o r t s   5  f o r   t h e   f i x e d   r o l l   6,  w h i c h  

a r e   of  f l a n g e d   t y p e ,   a r e   f i t t e d   e x t e r n a l l y   to  t he   s h o u l d e r s  

2  in   t h a t   p o s i t i o n   of  t h e   s l o t s   4  w h i c h   i s   c l o s e s t   to  t h e i r  

o p e n i n g .   In  a d d i t i o n ,   t h e   f r e e   p o r t i o n   of  e ach   s l o t   4  

b e t w e e n   t h e   s u p p o r t   f o r   t h e   f i x e d   r o l l   6  and  the   s u p p o r t   f o r  

t h e   m o b i l e   r o l l   6'  i s   o c c u p i e d   by  a  c e n t r a l   r e m o v a b l e   s i d e  

p o r t i o n ,   w h i l e   t h e   f r e e   p o r t i o n   of  e a c h   s l o t   4  b e t w e e n   t h e  

s u p p o r t   5  f o r   t h e   f i x e d   r o l l   6  and  t h e   open   end  i s   o c c u p i e d  

by  a  r e m o v a b l e   o u t e r   s i d e   p o r t i o n   8.  W h e r e a s   t h e   f i x e d   r o l l  

6  i s   u n a b l e   to   u n d e r g o   any  h o r i z o n t a l   m o v e m e n t ,   t h e   r o l l   6 '  

can   u n d e r g o   s m a l l   h o r i z o n t a l   m o v e m e n t s   a l o n g   the   s l o t s   4 ,  

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

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

two  r o l l s ,   as  w i l l   be  a p p a r e n t   h e r e i n a f t e r .   For   t h i s  

p u r p o s e ,   t he   two  s u p p o r t s   5'  f o r   t h e   m o b i l e   r o l l   6'  a r e   o f  



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

a d d i t i o n   to  c o m p r i s i n g   t h e   n e c e s s a r y   c y l i n d r i c a l   c a v i t y   9 

w h i c h   h o u s e s   a  b e a r i n g   f o r   t he   m o b i l e   r o l l   6 ' ,   t h e y   e x t e n d  

in  the   form  of  a  l o w e r   a p p e n d i x   10  and  an  u p p e r   a p p e n d i x   1 1 .  

The  l o w e r   a p p e n d i x   10  i s   p r o v i d e d   at   i t s   end  w i t h   a  s m a l l e r  

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

member  12  e c c e n t r i c a l l y   m o u n t e d   on  a  p in   13  r i g i d   w i t h   t h e  

c o r r e s p o n d i n g   s h o u l d e r   2 .  

The  c y l i n d r i c a l   member   12  i s   r i g i d   w i t h   a  l e v e r   1 4 ,  

at  t he   end  of  w h i c h   t h e r e   i s   p r o v i d e d   a  t h r e a d e d   bush   15  

e n g a g e d   by  a  t h r e a d e d   r o d   16  w h i c h   can  be  r o t a t a b l y   d r i v e n  

by  an  e x t e r n a l   h a n d w h e e l   17.  In  t h e   c e n t r a l   p o r t i o n   of  t h e  

l o w e r   a p p e n d i x   10  t h e r e   r e s t s   a  c o i l   s p r i n g   18,  t he   o t h e r  

end  of  wh ich   r e s t s   on  a  l e d g e   19  r i g i d   w i t h   t he   s h o u l d e r   2 

at   a  p o i n t   s e p a r a t e d   f r o m   t h e   p o i n t   5.  The  s p r i n g   18,  w h i c h  

can  be  a d j u s t e d   in   t e r m s   of  i t s   d e g r e e   of  p r e c o m p r e s s i o n ,  

a c t s   in  t h e   s e n s e   of   u r g i n g   t h e   m o b i l e   r o l l   6'  to  w i t h d r a w  

from  the   f i x e d   r o l l   6 .  

The  c y l i n d r i c a l   c a v i t y   9  of  e a c h   s u p p o r t   5'  i s  

s u b s t a n t i a l l y   f o r m e d   f rom  two  d i s k s   20  r e m o v a b l y   c o n n e c t e d  

to  a  t u b u l a r   p o r t i o n   21.  T h i s   l a t t e r   i s   f o r m e d   f rom  t w o  

p a r t s ,   of  w h i c h   one  p a r t   22  f a c i n g   the   f i x e d   r o l l   6  can  b e  

r e m o v e d   in  o r d e r   to  e n a b l e   t he   m o b i l e   r o l l   6'  to  be  r e m o v e d ,  



as  d e s c r i b e d   h e r e i n a f t e r .  

The  u p p e r   a p p e n d i x   11  of  e a c h   s u p p o r t   5'  c o m p r i s e s  

a  c a v i t y   f o r   t h e   p a s s a g e   of  a  t i e   rod   23  w h i c h   c o n t r o l s   t h e  

a t t a c k   m o v e m e n t .   At  t h a t   end  of  t he   t i e   rod   23  w h i c h   i s   m o r e  

d i s t a n t   f rom  t h e   f i x e d   r o l l   6  t h e r e   a r e   f i t t e d   two  h a l f  

c a s i n g s   2 4 , 2 4 '   w h i c h   a r e   i n s e r t e d   t e l e s c o p i c a l l y   i n t o   e a c h  

o t h e r   to   e n c l o s e   a  p l u r a l i t y   of  cup  s p r i n g s   25  w h i c h   can  b e  

p r e l o a d e d   by  m e a n s   of  a  s e t t i n g   s c r e w   26.   The  h a l f   c a s i n g  

2 4 ' ,   w h i c h   i s   n o t   in   c o n t a c t   w i t h   t he   s e t t i n g   s c r e w   2 6 ,  

e x t e r n a l l y   c o m p r i s e s   a t   i t s   end  a  p a i r   of  p o i n t e d  

p r o j e c t i o n s   27  e n g a g i n g   in   c o r r e s p o n d i n g   n o t c h e s   28  p r o v i d e d  

in   t h e   a p p e n d i x   11.   The  o p p o s i t e   end  of  t h e   t i e   rod   23  i s  

h i n g e d   to   a  p i n   29  m o u n t e d   e c c e n t r i c a l l y   on  a  s h a f t   30  w h i c h  

p a s s e s   t h r o u g h   t h e   m a c h i n e   and  t h u s   o p e r a t e s   t h e   t i e   rod   23  

p r o v i d e d   a t   t h e   o t h e r   s i d e   t h e r e o f ,   as  w i l l   be  s e e n  

h e r e i n a f t e r .   F o r   i t s   r o t a t i o n ,   t he   s h a f t   30  i s   p r o v i d e d   a t  

one   end   w i t h   a  l e v e r   31  c o n n e c t e d   to   a  s i n g l e - a c t i n g  

h y d r a u l i c   c y l i n d e r - p i s t o n   u n i t   3 2 .  

On  one  s i d e   of  t h e   m a c h i n e ,   e x t e r n a l   to   t h e  

s h o u l d e r   2,  t h e r e   i s   f i t t e d   a  g e a r   u n i t   33  f o r   t r a n s m i s s i o n  

b e t w e e n   t h e   two  r o l l s   6  and  6 ' ,   t h e   h y d r a u l i c  

c y l i n d e r - p i s t o n   u n i t   32  a l s o   b e i n g   p r o v i d e d   on  t h i s   s i d e ,  

w h e r e a s   t h e   o t h e r   s i d e   of   t he   m a c h i n e   c o m p r i s e s   t h e  



c o n n e c t i o n   b e t w e e n   the   f e e d   p u l l e y   ( n o t   shown)   and  the   f i x e d  

r o l l   6 .  

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

as  d e s c r i b e d   h e r e i n a f t e r ,   b u t   no  d e s c r i p t i o n   i s   g i v e n   of  t h e  

s e c t i o n   f o r   f e e d i n g   and  d i s t r i b u t i n g   the   c e r e a l   to  t he   t w o  

g r i n d i n g   r o l l s   6 , 6 ' ,   or  of  the   members   w h i c h   a re   n o t  

c o n c e r n e d   w i t h   t he   o p e r a t i o n s   i n v o l v e d   in  t he   a t t a c k   a n d  

w i t h d r a w a l ,   t h e   s e t t i n g ,   t h e   t a k e - u p   of  s l a c k   and  t h e  

m o u n t i n g   of  t he   r o l l s   and  t h e i r   r e m o v a l   f o r   o v e r h a u l ,   a n d  

w h i c h   a r e   of  known  t y p e   and  do  no t   c o n s t i t u t e   t he   s u b j e c t  

m a t t e r   of  t he   p r e s e n t   i n v e n t i o n .  

In  o r d e r   to  e f f e c t   t he   a t t a c k   o p e r a t i o n ,   ie   t o  

c a u s e   t h e   m o b i l e   r o l l   6 ' ,   a s s u m e d   s p a c e d   a p a r t   f rom  t h e  

f i x e d   r o l l   6,  to  a p p r o a c h   t h i s   l a t t e r ,   b o t h   r o l l s   b e i n g   in  a  

s t a t e   of  r o t a t i o n ,   t he   c y l i n d e r - p i s t o n   u n i t   32  i s   c h a r g e d .  

T h i s   c a u s e s   i t s   rod   34  to   r e t r a c t   i n t o   t h e   c y l i n d e r   35,  t h u s  

r o t a t i n g   the   s h a f t   30  a b o u t   i t s   a x i s   by  way  of  t he   l e v e r   3 1 .  

T h i s   r o t a t i o n   c a u s e s   t h e   two  e c c e n t r i c   p i n s   25  p r o v i d e d   a t  

b o t h   i t s   ends   to  move  and  t h u s   e x e r t   t r a c t i o n   on  the   two  t i e  

r o d s   23.  As  t he   e l a s t i c   r e a c t i o n   of  t he   cup  s p r i n g s   25  

p r e v a i l s   o v e r   t h e   e l a s t i c   r e a c t i o n   of  t h e   s p r i n g s   18,  t h e  

t r a c t i o n   e x e r t e d   on  t h e   t i e   r o d s   23  c a u s e s   a  c o r r e s p o n d i n g  

r o t a t i o n   of  t he   two  s u p p o r t s   5'  a b o u t   t he   a x i s   of  t h e  



c o r r e s p o n d i n g   c y l i n d r i c a l   member   12,  t h u s   c a u s i n g   t he   m o b i l e  

r o l l   6'  to   a p p r o a c h   t h e   f i x e d   r o l l   6.  O b v i o u s l y   d u r i n g   t h e  

d e s i g n   of   t h e   m a c h i n e ,   t h e   v a r i o u s   p a r t s   a r e   s i z e d   so  t h a t  

t h e   maximum  e x c u r s i o n   of  t h e   rod   34  of  t h e   c y l i n d e r - p i s t o n  

u n i t   32  c o r r e s p o n d s   to   t h e   r e q u i r e d   h o r i z o n t a l   t r a n s l a t o r y  

s t r o k e   of   t r a v e l   of  t h e   m o b i l e   r o l l   6 ' ,   a l t h o u g h   a n y  

r e q u i r e d   a d j u s t m e n t s   and  s e t t i n g   c o r r e c t i o n s   can   in   any  c a s e  

be  c a r r i e d   o u t   by  a d j u s t i n g   t h e   p r e l o a d i n g   s c r e w s   26  f o r   t h e  

cup   s p r i n g s   2 5 .  

The  r o l l e r   m i l l   i s   now  a b l e   to   c o r r e c t l y   p e r f o r m  

i t s   f u n c t i o n s .   I f   d u r i n g   i t s   r e g u l a r   o p e r a t i o n   any  f o r e i g n  

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

t o g e t h e r   w i t h   t h e   c e r e a l   to   be  g r o u n d ,   any  damage   to   t h e  

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

s p r i n g s   25 ,   w h i c h   a l l o w   i n s t a n t a n e o u s   w i t h d r a w a l   of  t h e  

m o b i l e   r o l l   6'  f r o m   t h e   f i x e d   r o l l   6  f o r   t h e   p a s s a g e   of  s a i d  

f o r e i g n   b o d y .  

D u r i n g   o p e r a t i o n ,   e a c h   c o i l   s p r i n g   18  e l a s t i c a l l y  

u r g e s   t h e   r e l a t i v e   s u p p o r t   5'  in   t h e   w i t h d r a w a l   d i r e c t i o n .  

In  t h i s   m a n n e r ,   by  way  of  t h e   m o b i l e   s u p p o r t s   5 ' ,   t h e   t i e  

r o d s   23  a r e   k e p t   in   a  s t a t e   of  t e n s i o n ,   w h i c h   t a k e s - u p   a n y  

s l a c k   b e t w e e n   them  and  t he   s u p p o r t s   5 ' ,   b e t w e e n   them  and  t h e  

s h a f t   30 ,   b e t w e e n   t h e   s h a f t   30  and  t h e   l e v e r   31,   and  b e t w e e n  



t he   l e v e r   31  and  t he   c y l i n d e r - p i s t o n   u n i t   32.  At  t h e   s a m e  

t i m e ,   b e c a u s e   of  t he   e c c e n t r i c i t y   of  t he   p in   13  r e l a t i v e   t o  

t he   c y l i n d r i c a l   member  1 2 ,  s a i d   s p r i n g s   18  a l s o   t a k e - u p   t h e  

i n e v i t a b l e   s l a c k   b e t w e e n   t he   s u p p o r t s   5'  and  the   c y l i n d r i c a l  

members   12,  and  b e t w e e n   t he   c y l i n d r i c a l   members   12  and  t h e  

p i n s   13.  T h u s ,   t he   two  s p r i n g s   18  t a k e - u p   a l l   s l a c k   due  t o  

the   a t t a c k ,   w i t h d r a w a l   and  a d j u s t m e n t   s y s t e m ,   so  e l i m i n a t i n g  

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

I f   d u r i n g   p r o l o n g e d   o p e r a t i o n   of  t he   r o l l e r   m i l l  

any  a d j u s t m e n t s   s h o u l d   become  n e c e s s a r y   e i t h e r   to  c o m p e n s a t e  

f o r   t h e   i n e v i t a b l e   wear   of  t h e   r o l l s   or  f o r   r e s t o r i n g  

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

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

r e s t o r e   them  to  t he   r e q u i r e d   v a l u e ,   t he   m i l l e r ,   by  o p e r a t i n g  

the   h a n d w h e e l   or  w h e e l s   17,  moves   the   end  of  t h e  

c o r r e s p o n d i n g   l e v e r   14  to  c a u s e   t h e   c y l i n d r i c a l   member   12  t o  

r o t a t e   a b o u t   t h e   a x i s   of  r o t a t i o n   of  t h e   e c c e n t r i c   p i n   13  o n  

wh ich   i t   i s   m o u n t e d .   By  v i r t u e   of  t h i s   e c c e n t r i c i t y ,  

r o t a t i n g   t he   c y l i n d r i c a l   member   12  a l s o   r e s u l t s   in  i t s  

t r a n s l a t o r y   m o v e m e n t ,   and  t h u s   a  t r a n s l a t o r y   movement   of  t h e  

l o w e r   end  of  t he   s u p p o r t   5 ' .   Thus  by  s u i t a b l y   o p e r a t i n g   t h e  

two  h a n d w h e e l s   17  i t   is   p o s s i b l e   to   e f f e c t   t he   r e q u i r e d  

a d j u s t m e n t   in  an  e x t r e m e l y   f i n e   and  p r e c i s e   m a n n e r .  



When  i t   i s   r e q u i r e d   to  r e m o v e   t he   r o l l s   6 , 6 ' ,   f o r  

e x a m p l e   f o r   o v e r h a u l i n g   p u r p o s e s ,   t h i s   can  be  done   by  t h e  

f o l l o w i n g   s u c c e s s i o n   of   o p e r a t i o n s :  

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

s h o u l d e r s   2,  and  r e m o v i n g   t h e   f r o n t   m a c h i n e   d o o r   3 6 ,  

-  r e m o v i n g   t h e   f r o n t   s i d e   p i e c e s   8  w h i c h   c l o s e   t h e  

h o r i z o n t a l   s l o t s   4 ,  

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

f rom  one  s i d e   of  t h e   m a c h i n e ,  

-  r e m o v i n g   t h e   c o v e r   37  and  t h e   t r a n s m i s s i o n   g e a r s   b e t w e e n  

t h e   two  r o l l s   6 , 6 '   f r om  t h e   o t h e r   s i d e   of  t h e   m a c h i n e ,  

-  o p e n i n g   t h e   c o v e r s   f o r   t h e   s u p p o r t s   5  of  t h e   f i x e d   r o l l  

6,  s l a c k e n i n g   t h e   r i n g   n u t s   of  t h e   t e n s i o n   b u s h e s   f o r   t h e  

b e a r i n g s   h o u s e d   t h e r e i n ,   and  r e m o v i n g   t h e   s c r e w e d  

c o n n e c t i o n s   w h i c h   c o n n e c t   e a c h   f i x e d   s u p p o r t   5  to  t h e  

r e l a t i v e   s h o u l d e r   2 ,  

-  r e m o v i n g   t h e   f i x e d   r o l l   6 ,  

-  r e m o v i n g   t h e   c e n t r a l   s i d e   p i e c e s   7  f rom  t h e   s l o t s   4 ,  

-  r e m o v i n g   t h e   s t u d s   in  t he   o u t e r   d i s k   20  w h i c h   c o v e r s   t h e  

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

d i s K ,  

-  r e m o v i n g   t h e   f r o n t   p a r t   22  of  b o t h   h o l l o w   c y l i n d r i c a l  

p o r t i o n s   9 ,  



-  h o r i z o n t a l l y   w i t h d r a w i n g   a l o n g   t h e   s l o t s   4  t he   m o b i l e  

r o l l   6  w i t h   i t s   b e a r i n g s   and  d i s k s   20  d i s p o s e d   to  t h e  

s i d e   of  e a c h   b e a r i n g .  

O b v i o u s l y ,   a f t e r   o v e r h a u l i n g   or  s i m p l y   c h a n g i n g   t h e  

r o l l s   6 , 6 ' ,   t h e y   a r e   r e - m o u n t e d   by  p e r f o r m i n g   the   d e s c r i b e d  

o p e r a t i o n s   in   t he   r e v e r s e   s e q u e n c e .  

From  the   a f o r e g o i n g ,   i t   i s   a p p a r e n t   t h a t   t he   r o l l e r  

m i l l   a c c o r d i n g   to  t he   i n v e n t i o n   has   n u m e r o u s   a d v a n t a g e s   o v e r  

known  r o l l e r   m i l l s   w i t h   h o r i z o n t a l   r o l l s ,   and  in  p a r t i c u l a r :  

-  i t   e n a b l e s   t he   r o l l s   6 , 6 '   to  be  r e m o v e d   and  r e - m o u n t e d  

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

and  t h e   o v e r h a u l i n g   of  t he   m a c h i n e ,  w h i l e   at   the   s a m e  

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

i n c r e a s i n g   the   p r o d u c t i v i t y   of  t h e   s y s t e m ;  

-  i t   e n a b l e s   t he   r o l l s   6 , 6 '   to  be  r e m o v e d   and  r e - m o u n t e d  

w i t h o u t   in  any  way  h a v i n g   to  u p s e t   t h e   c o a r s e   a d j u s t m e n t  

(made   by  t he   s c r e w s   26)  or  t h e   f i n e   a d j u s t m e n t   (made  b y  

t h e   h a n d w h e e l s   1 7 ) ,   and  t h u s   w i t h o u t   h a v i n g   to  r e - m a k e  

t h e s e   a d j u s t m e n t s   on  e a c h   r e - m o u n t i n g ,   t h e s e   a d j u s t m e n t s  

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

p e r s o n n e l ;  

-  i t   e n a b l e s   a  f i n e   a d j u s t m e n t   to  be  made  w i t h   max imum 

p r e c i s i o n   by  v i r t u e   of  t he   r e d u c t i o n   g e a r i n g   s y s t e m   f o r  



t h e   r o t a t i o n   of   e a c h   h a n d w h e e l   1 7 ;  

-  i t   a l l o w s   r a p i d   h e a t   d i s p e r s a l   f rom  t h e   r o l l s ,   e v e n   w h e r e  

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

c o n n e c t i o n   b e t w e e n   t h e   s u p p o r t s   5  and  s h o u l d e r s   2,  w h i c h  

t h u s   a l s o   i n v o l v e s   t h e   s h o u l d e r s   t h e m s e l v e s   in   t h i s   h e a t  

d i s p e r s a l .  



1.  A  c e r e a l   r o l l e r   m i l l   c o m p r i s i n g   a t   l e a s t   one  p a i r  

of  h o r i z o n t a l   r o l l s   ( 6 , 6 ' ) ,   of  wh ich   one  ( 6 )   i s   f i x e d   and  i s  

s u p p o r t e d   by  s u p p o r t s   ( 5 )   a p p l i e d   to  t h e   m a c h i n e   s h o u l d e r s  

( 2 )   and  one  ( 6 ' )   i s   m o b i l e   and  m o u n t e d   on  s u p p o r t s   ( 5 ' )  

w h i c h   a r e   h i n g e d   to   s a i d   s h o u l d e r s   (2 )   and  o p e r a t e d   by  l e v e r  

a n d ' c a m   s y s t e m s   d u r i n g   t h e   a t t a c k   and  w i t h d r a w a l   m o v e m e n t s ,  

and  f u r t h e r   c o m p r i s i n g   a d j u s t m e n t   members   o p e r a b l e   f rom  t h e  

o u t s i d e   f o r   h o r i z o n t a l l y   moving   t h e   two  s u p p o r t s   ( 5 ' )   f o r  

t he   m o b i l e   r o l l   ( 6 ' )   i n d e p e n d e n t l y   of  e a c h   o t h e r ,  

c h a r a c t e r i s e d   in   t h a t   e a c h   s u p p o r t   ( 5 ' )   f o r   t he   m o b i l e   r o l l  

( 6 ' )   i s   h i n g e d   a t   one  end  to  a  c y l i n d r i c a l   member  ( 1 2 )  

e c c e n t r i c a l l y   m o u n t e d   on  a  p in   ( 1 3 )   f o r   c o n n e c t i o n   to  t h e  

c o r r e s p o n d i n g   s h o u l d e r   ( 2 )   and  r i g i d   w i t h   an  a d j u s t m e n t  

member   ( 14 ,   15,  16,   17)   o p e r a b l e   f rom  t h e   o u t s i d e ,   and  i s  

c o n n e c t e d   a t   i t s   o t h e r   end  to  a  member  ( 2 3 )   f o r   c o n t r o l l i n g  

t he   a t t a c k   and  w i t h d r a w a l   m o v e m e n t s ,   by  way  of  a  m e m b e r  

( 2 4 ,   25)  w h i c h   i s   e l a s t i c a l l y   y i e l d a b l e   in  t h e   w i t h d r a w a l  

d i r e c t i o n ,   f u r t h e r   e l a s t i c   members   ( 1 8 )   b e i n g   p r o v i d e d  

h a v i n g   one  end  c o n n e c t e d   to  t he   s h o u l d e r   (2 )   at  p o i n t s  

s e p a r a t e d   f rom  t h e   s u p p o r t s   (5)   f o r   t he   f i x e d   r o l l   ( 6 ) ,   a n d  

h a v i n g   t h e i r   o t h e r   end  c o n n e c t e d   to  t he   m o b i l e   s u p p o r t s   ( 5 ' )  



and  a c t i n g   i n   t h e   w i t h d r a w a l   d i r e c t i o n .  

2.  A  r o l l e r   m i l l   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   e a c h   s u p p o r t   ( 5 ' )   f o r   t he   m o b i l e   r o l l   ( 6 ' )   c o m p r i s e s  

a  c e n t r a l   c y l i n d r i c a l   c a v i t y   (9 )   f o r   h o u s i n g   t h e   r o l l  

b e a r i n g ,   an  a p p e n d i x   ( 1 0 )   w h i c h   e x t e n d s   v e r t i c a l l y   f rom  s a i d  

c a v i t y   p o r t i o n   ( 9 )   and  i s   h i n g e d   a t   i t s   end  to   t h e  

c y l i n d r i c a l   member   ( 1 2 ) ,   and  a  s e c o n d   a p p e n d i x   ( 1 1 )   w h i c h  

e x t e n d s   f r o m   t h e   o p p o s i t e   s i d e   and  i s   h i n g e d   to   t h e   m e m b e r  

( 2 3 )   w h i c h   c o n t r o l s   t h e   a t t a c k   and  w i t h d r a w a l   m o v e m e n t s .  

3.  A  r o l l e r   m i l l   as  c l a i m e d   in   c l a i m s   1  and  2 ,  

c h a r a c t e r i s e d   by  c o m p r i s i n g   f o r   e a c h   s u p p o r t   ( 5 ' )   a  

p r e c o m p r e s s e d   s p r i n g   ( 1 8 )   i n t e r p o s e d   b e t w e e n   a  l e d g e   ( 1 9 )  

r i g i d   w i t h   t h e   s h o u l d e r   (2 )   and  a  l e v e r   ( 1 4 )   r i g i d   w i t h   t h e  

c y l i n d r i c a l   member   ( 1 2 ) ,   s a i d   l e v e r   b e i n g   c o n n e c t e d   to  a  

t h r e a d e d   r o d   ( 1 6 )   w h i c h   can   be  r o t a t e d   by  an  e x t e r n a l  

h a n d w h e e l   ( 1 7 ) .  

4.  A  r o l l e r   m i l l   as  c l a i m e d   in   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   t h e   s p r i n g   ( 1 8 )   i s   of  a d j u s t a b l e   t y p e .  

5.  A  r o l l e r   m i l l   as  c l a i m e d   in   c l a i m s   1  and  2 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   c y l i n d r i c a l   c a v i t y   (9 )   of  e a c h  

s u p p o r t   ( 5 ' )   f o r   t h e   m o b i l e   r o l l   ( 6 ' )   i s   b o u n d e d   by  t w o  

d i s k s   ( 2 0 )   c o n n e c t e d   to  a  t u b u l a r   p o r t i o n   ( 2 1 )   w h i c h   i s  

i t s e l f   d i v i d e d   i n t o   two  p a r t s ,   of  w h i c h   a t   l e a s t   t h a t   p a r t  



( 2 2 )   f a c i n g   the   s u p p o r t   ( 5 )   f o r   t he   f i x e d   r o l l   ( 6 )   i s  

r e m o v a b l e   in  o r d e r   to  a l l o w   r e m o v a l   of  t he   b e a r i n g   f o r   t h e  

m o b i l e   r o l l   ( 6 ' )   h o u s e d   in   s a i d   c y l i n d r i c a l   c a v i t y   ( 9 ) .  

6.  A  r o l l e r   m i l l   as  c l a i m e d   in  c l a i m s   1  and  2 ,  

c h a r a c t e r i s e d   in  t h a t   e a c h   member  ( 2 3 )   f o r   c o n t r o l l i n g   t h e  

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

h i n g e d   to  a  s i n g l e   c r a n k s h a f t   ( 2 9 ,   30)  d i s p o s e d   t r a n s v e r s e l y  

to  t h e   m a c h i n e   and  r o t a t e d   by  a  h y d r a u l i c   c y l i n d e r - p i s t o n  

u n i t   ( 3 2 ) .  

7.  A  r o l l e r   m i l l   as  c l a i m e d   in  one  or  more  of  c l a i m s   1 

t o . 6 ,   c h a r a c t e r i s e d   in   t h a t   b e t w e e n   each   t i e   rod   ( 2 3 )   a n d  

t h e   c o r r e s p o n d i n g   a p p e n d i x   ( 1 1 )   of  the   s u p p o r t   ( 5 ' )   f o r   t h e  

m o b i l e   r o l l   ( 6 ' )   t h e r e   i s   d i s p o s e d   an  e l a s t i c   m e m b e r  

( 2 4 ,   2 4 ' ,  2 5 ,   26)  h a v i n g   an  e l a s t i c   c o n s t a n t   w h i c h   i s  

g r e a t e r   t h a n  t h a t   of  t h e   s p r i n g   ( 1 8 ) .  

8.  A  r o l l e r   m i l l   as  c l a i m e d   in  c l a i m s   1  and  7 ,  

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

e a c h   t i e   rod   ( 2 3 )   and  t he   c o r r e s p o n d i n g   a p p e n d i x   ( 1 1 )   of  t h e  

s u p p o r t   ( 5 ' )   f o r   t h e   m o b i l e   r o l l   ( 6 ' )   is   c o n s t i t u t e d   by  t w o  

h a l f   c a s i n g s   ( 24 ,   2 4 ' )   w h i c h   can  t e l e s c o p i c a l l y   r e t r a c t   o n e  

i n t o   t he   o t h e r   and  e n c l o s e   a  p l u r a l i t y   of  cup  s p r i n g s   ( 2 5 )  

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

a d j u s t m e n t   s c r e w   ( 2 6 ) .  



9.  A  r o l l e r   m i l l   as  c l a i m e d   in   one  or  more   of   c l a i m s   1 

to  8,  c h a r a c t e r i s e d   in   t h a t   e a c h   s h o u l d e r   ( 2 )   i s   p r o v i d e d  

w i t h   a  h o r i z o n t a l   s l o t   ( 4 )   open   a t   one  end  and  h o u s i n g ,   f r o m  

t h e   i n n e r   end  to   t h e   o u t e r   e n d ,   t h e   p i v o t   of  t h e   m o b i l e   r o l l  

( 6 ' ) ,   a  r e m o v a b l e   c e n t r a l   s i d e   p o r t i o n   ( 7 ) ,   t h e   p i v o t   of  t h e  

f i x e d   r o l l   ( 6 )   and  a  r e m o v a b l e   o u t e r   s i d e   p o r t i o n   ( 8 ) ,   i n  

t h a t   o r d e r .  
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