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©  Horizontal  axis  hammer  mill. 

A  horizontal  axis  hammer  mill  is  described  in  which,  the 
crushing  chamber  (3)  has,  in  addition  to  the  main  rotor  (7) 
provided  with  crushing  hammers  (8),  a  second  rotor  (21) 
having  the  specific  function  of  throwing  the  material  sup- 
plied  to  the  mill  at  a  predetermined  velocity  between  any  two 
successive  hammers  (8)  of  the  main  rotor  (7). 

The  hammer  mill  of  the  invention  is  thus  able  to  provide 
a  considerably  improved  output  compared  with  hammer 
mills  of  the  prior  art. 



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   a  h o r i z o n t a l   a x i s  

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

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

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

main  r o t o r   hav ing   a  h o r i z o n t a l   ax i s ,   p r o v i d e d   wi th   a  p l u r a l i t y   o f  

hammers   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 ,   a t   l e a s t   o n e  

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

a d j u s t a b l e   r e l a t i v e   to   t h e   s a i d   main  r o t o r   and  a  n o t o r  f o r  

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

I t   i s   k n o w n   t h a t ,   a s  i n   a l l   f i e l d s   of   t h e   a r t ,   e v e n  

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

and  in   p a r t i c u l a r   hammer   m i l l s   of   t h e   s a i d   t y p e ,   c o n s t a n t  

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

p r o d u c t i v i t y .   I t   i s  a l s o   known   t h a t   a l m o s t   a l l   t h e  

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

t h e   s a i d   o b j e c t   h a v e   r e m a i n e d   a t   t h e   l e v e l   of  s i m p l e  

s u g g e s t i o n s .   One  of   t h e   mos t   w e l l   b e a t e n   p a t h s   f o r  

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

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

of  i n c r e a s i n g   t h e   f e e d   ( q u a n t i t y   and  s p e e d )   o f   t h e   i n e r t  

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

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

of  r o t a t i o n   o f  t h e   h a m m e r s .   One  of   t h e   m a j o r   o b s t a c l e s  

e n c o u n t e r e d   on  t h i s   p a t h   has   b e e n   t h e   f a c t   t h a t   o n  

i n c r e a s i n g   t h e   s p e e d   of  t h e   hammer   c a r r y i n g   r o t o r ,   t h e r e  

has   b e e n   an  i n c r e a s e   in   t h e   r e j e c t i o n   of   i n e r t   m a t e r i a l  

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

The  p r o b l e m   w h i c h   i s . a t   t h e   r o o t   of   t h i s   i n v e n t i o n  

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

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

d e s i r e d .  

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

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

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

t r a j e c t o r y   w h i c h   i s   s t r i c t l y   c o r r e l a t e d   w i t h   t h e   a c t u a l  

s p e e d   o f   r o t a t i o n   of   t h e   hammer  c a r r y i n g   r o t o r ,   so  t h a t  



t h e   m a t e r i a l   i s   a l w a y s   r e l i a b l y   t a k e n   by  t h e   s u b s e q u e n t  

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

r o t a t i o n   t h e r e o f .  

On  t h e   b a s i s   of   t h i s   i d e a   and   in   a c c o r d a n c e  w i t h   t h e  

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  h a m m e r   m i l l   o f  

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

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

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

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

hammer   c a r r y i n g   r o t o r .  

In  a c c o r d a n c e   with  a  p r e f e r r e d   embodiment  of  the   i n v e n t i o n , t h e   s a i d  

t h r o w i n g - c o n v e y i n g   member   c o m p r i s e s   a  s e c o n d   r o t o r ,  

s u p p o r t e d   w i t h   i t s   a x i s   of  r o t a t i o n   h o r i z o n t a l   and  p a r a l l e l  

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

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

r o t o r   i n   p o s i t i o n s   d i a m e t r a l l y   o p p o s i t e   t h e r e o n ,   t h e  

s a i d   s e c o n d   r o t o r   b e i n g   k e y e d   o n t o   a  s h a f t   r o t a t e d   b y  

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

p r e d e t e r m i n e d   s p e e d   of  r o t a t i o n   of  t h e   s a i d   main-hamper  c a r r y i n g  

r o t o r .  

F u r t h e r   c h a r a c t e r i s t i c s   and  a d v a n t a g e s   o f   t h e  

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

e m b o d i m e n t   of   a  hammer   m i l l   a c c o r d i n g   t o   t h e   i n v e n t i o n ,  

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

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

in   a x o n o m e t r i c   v i e w .  

W i t h   r e f e r e n c e   to   t h e   s a i d   F i g u r e ,   a  h o r i z o n t a l   a x i s  

hammer   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   i s   g e n e r a l l y  

i n d i c a t e d   1  and  c o n v e n t i o n a l l y   c o m p r i s e s   a  s u p p o r t  

s t r u c t u r e   2,  d e f i n i n g   w i t h i n   i t   a  c r u s h i n g   c h a m b e r   3.  I n  

t h i s   c r u s h i n g   c h a m b e r   3,  w h i c h   i s   p r o v i d e d   a t   one   s i d e  

w i t h   an  a p e r t u r e   4  and  r e s p e c t i v e   d u c t   5  f o r   t h e   i n t r o d u c t i o n  

of   i n e r t   m a t e r i a l   to   be  c r u s h e d ,   and  a  d i s c h a r g e   a p e r t u r e  

6  f o r   t h e   c r u s h e d   m a t e r i a l ,   a  main  r o t o r   7  i s  r o t a t a b l y  

s u p p o r t e d   in   a  c o n v e n t i o n a l   m a n n e r   w i t h   i t s   a x i s   h o r i z o n t a l  

and  i s   p r o v i d e d   w i t h   f o u r   h a m m e r s   8,  p r o j e c t i n g   r a d i a l l y  f r o m  



t h e   s a i d   r o t o r   a t   90°  f r o m   e a c h   o t h e r .   More  p a r t i c u l a r l y  

t h e   s a i d   r o t o r   7  i s   k e y e d   o n t o   a  s h a f t   9  on  w h i c h   i s   a l s o  

k e y e d   a  p u l l e y   10,  k i n e m a t i c a l l y   c o n n e c t e d ,   f o r   e x a m p l e  

t h r o u g h  a   b e l t   11,   to   a  d r i v e   p u l l e y   12  r o t a t e d   by  a  m o t o r  

1 3 .  

In  t h e   c r u s h i n g   c h a m b e r   3,  and  a g a i n   c o n v e n t i o n a l l y ,  

a  s u p p o r t   14  i s   p i v o t e d   to   t h e   u p p e r   p a r t   of  t h e   s u p p o r t  
s t r u c t u r e   2  a n d - c a r r i e s   f o r   e x a m p l e   two  c o l l i s i o n   p l a t e s  

15,   16.  The  p o s i t i o n   of   t h i s   s u p p o r t   14  and  t h e   p l a t e s   1 5 ,  

16  r e l a t i v e   t o   t h e   h a m m e r s   8  c an   be  a d j u s t e d   by  m e a n s   o f  

a  t i e   r o d   17  a c t u a t e d   f r o m   o u t s i d e   t h e   s a i d   s u p p o r t  

s t r u c t u r e   by  c o n v e n t i o n a l   m e a n s   n o t   s h o w n .  

A  s e c o n d   s u p p o r t   18  f o r   a  p l u r a l i t y   of   c o l l i s i o n  

p l a t e s   19  and   s h a p e d   s u b s t a n t i a l l y   as  a  s e g m e n t   of   a  c y l i n d e r ,  

p a r t i a l l y   s u r r o u n d s   t h e   r o t o r   7,  e x t e n d i n g   to   t h e   v i c i n i t y  

of   t h e   d i s c h a r g e   a p e r t u r e   6.  T h i s   s u p p o r t   18  i s   p i v o t e d  

a t   20  on  t h e   s u p p o r t   s t r u c t u r e   2  w i t h   i t s   p i v o t   a x i s  

p a r a l l e l   to   t h a t   of  t h e   s u p p o r t   14  m e n t i o n e d   a b o v e .   T h e  

p o s i t i o n   o f   t h e   s a i d   s u p p o r t   18  and  p l a t e s   19  r e l a t i v e   t o  

t h e   h a m m e r s   8  i s   a l s o   a d j u s t a b l e   f r o m   o u t s i d e   t h e   s u p p o r t  

s t r u c t u r e   2,  f o r   e x a m p l e   by  o p e r a t i n g   a  t i e   r o d   2 0 a .  

I t   s h o u l d   be  n o t e d   t h a t   t h e   c o l l i s i o n   p l a t e s   19  a r e  

f o r m e d   e s s e n t i a l l y   l i k e   t h e   h a m m e r s   8  and   t h a t   t h e   d i s t a n c e  

b e t w e e n   t h e   c o l l i s i o n   p l a t e s   19  and  t h e   h a m m e r s   8  d e f i n e s  

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

t h e   m i l l   1 .  

W i t h i n   t h e   c r u s h i n g   c h a m b e r   3,  t h e   s u p p o r t   s t r u c t u r e  

2  r o t a t a b l y   s u p p o r t s   a  s e c o n d   r o t o r   21  w i t h   i t s   a x i s  

h o r i z o n t a l   b e l o w   t h e   f e e d  d u c t   5.  T h i s   r o t o r   21  i s  

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

hammers   22  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 .   More   p a r t i c u l a r l y ,  

t h e   r o t o r   12  i s   k e y e d   o n t o   a  s h a f t   23  r o t a t a b l y   s u p p o r t e d  

by  t h e   s u p p o r t   s t r u c t u r e   2  a t   t h e   same  h e i g h t   as  t h a t   o f  

t h e   s h a f t   9  on  w h i c h   t h e   m a i n   r o t o r   7  i s   k e y e d .   A  p u l l e y  

24  i s   k e y e d   on  t h e   s h a f t   23  and  c o n n e c t e d   k i n e m a t i c a l l y   w i t h  

a  c o r r e s p o n d i n g   p u l l e y   25  k e y e d   on  t h e   s h a f t   9,  f o r   e x a m p l e  

t h r o u g h   a  b e l t   2 7 .  



The  d i a m e t e r s   of   t h e   p u l l e y s   24,   25  a r e   p r e d e t e r m i n e d  

s u c h   t h a t   t h e   s h a f t   23  r o t a t e s   a t   a  p r e d e t e r m i n e d   s p e e d  

c o r r e l a t e d   w i t h   t h e   s p e e d   of   r o t a t i o n   of   t h e   s h a f t   9 .  

By  26  i s   s c h e m a t i c a l l y   s h o w n   a  w a l l   w h i c h   d i v i d e s   t h e  

c r u s h i n g   c h a m b e r  `  3   i n t o   t w o  a d j a c e n t   c h a m b e r s :   a  c r u s h i n g  
c h a m b e r   28  p r o p e r   w h i c h   i s   i n   d i r e c t   c o m m u n i c a t i o n   w i t h  

t h e   d i s c h a r g e   a p e r t u r e   6,  and   a  c h a m b e r   29  w h i c h  

c o m m u n i c a t e s   d i r e c t l y   w i t h   t h e   a p e r t u r e   4  and   i t s   i n l e t  

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

r o t o r   21 .   The  u p p e r   e d g e   of   t h e   w a l l   26  i s   s u b s t a n t i a l l y  

a t   t h e   s a m e   l e v e l   as   t h e   a x e s   of   r o t a t i o n   o f   t h e   s h a f t s  

.9  and  2 3 .  

: T h e   i n e r t   m a t e r i a l   to   be  c r u s h e d   w h i c h   r e a c h e s   t h e  

r o t o r   21  a t  a   v e l o c i t y   w h i c h   i s   s u b s t a n t i a l l y   t h e   v e l o c i t y  

a t   w h i c h   i t   f a l l s   t h r o u g h   t h e   i n l e t   d u c t   5  i s   d e f l e c t e d  

and  t h r o w n   by  t h e   s a i d   r o t o r   21 ,   g e n e r a l l y   a t   a  h i g h e r  

v e l o c i t y ,   i n t o   t h e   c r u s h i n g   c h a m b e r   28  p r o p e r ,   t o w a r d s  

t h e   c r u s h i n g   r o t o r   7 .  

The  p r e d e t e r m i n e d   c o r r e l a t i o n   i m p o s e d   b e t w e e n   t h e  

s p e e d   o f   r o t a t i o n   o f   t h e   r o t o r s   7  and  21  i s   s u c h   t h a t  

t h e   m a t e r i a l   to   be  c r u s h e d   i s   t h r o w n   by  t h e   r o t o r   21 

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

r e l i a b l y   m a d e   to   r e a c h   t h e   r o t o r   7  b e t w e e n   two  s u c c e s s i v e  

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

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

of  r e j e c t i o n   of   t h e   i n e r t   m a t e r i a l   t o   be  c r u s h e d   b y  

t h e   h a m m e r   c a r r y i n g   r o t o r   7  i s   t h u s   o v e r c o m e .   I n d e e d ,  

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

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

t h e   r o t o r   21 ,   and  h e n c e   t h a t   of   t h e   t h r o w n   m a t e r i a l ,   a l s o  

i n c r e a s e s   c o r r e s p o n d i n g l y .  

In   t h e   s e n s e   s p e c i f i e d   a b o v e ,   t h e   r o t o r   21  t h u s  

c o n s t i t u t e s   a  member   f o r   t h r o w i n g - c o n v e y i n g   t h e   m a t e r i a l  

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

a c h i e v e   a  d e s i r e d   s u p e r c h a r g i n g   of  t h e   m i l l   1  when  r e q u i r e d .  



1.  H o r i z o n t a l   a x i s   hammer   m i l l   c o m p r i s i n g   a  c r u s h i n g  

c h a m b e r   (3)  p r o v i d e d   w i t h   a  f e e d   a p e r t u r e   (4)  f o r   t h e  

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

(6)  f o r   t h e   c r u s h e d   m a t e r i a l ,   and  h o u s i n g   a  h o r i z o n t a l  

a x i s   m a i n   r o t o r   (7)  p r o v i d e d   w i t h   a  p l u r a l i t y   of   h a m m e r s  

(8)  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 ,   a t   l e a s t   one   s u p p o r t  

(14,   18)  w i t h   c o l l i s i o n   p l a t e s   (15 ,   16,   19)  t h e   p o s i t i o n  

of  w h i c h   c a n   be  a d j u s t e d   r e l a t i v e   to   t h e   s a i d   r o t o r  

(7)  and  a  m o t o r   (13)  f o r   d r i v i n g   t h e   s a i d   r o t o r ,  

c h a r a c t e r i s e d   i n   t h a t  

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

( 3 ) ,   and   in   c o r r e s p o n d e n c e   w i t h   t h e   s a i d   f e e d   a p e r t u r e   ( 4 ) ,  

a  member   (2)  f o r   t h r o w i n g - c o n v e y i n g   t h e   m a t e r i a l   to   b e  

c r u s h e d   t o w a r d s   t h e   s a i d   m a i n   hammer   c a r r y i n g   r o t o r   ( 7 ) .  

2.  Hammer  m i l l   a c c o r d i n g   to   C l a i m   1 ,  c h a r a c t e r i s e d   i n  

t h a t   t h e   s a i d   t h r o w e r - c o n v e y o r   member   c o m p r i s e s   a  s e c o n d  

r o t o r   (21)   s u p p o r t e d   w i t h   i t s   a x i s   of  r o t a t i o n   h o r i z o n t a l  

and  p a r a l l e l   to   t h e   a x i s   of   t h e   s a i d   m a i n   hammer   c a r r y i n g  

r o t o r   ( 7 ) ,   and  a t   l e a s t   two  h a m m e r s   (22)  p r o j e c t i n g  

r a d i a l l y   f r o m   t h e   s a i d   s e c o n d   r o t o r   (21)  in   d i a m e t r a l l y  

o p p o s i t e   p o s i t i o n s   t h e r e o n ,   t h e   s a i d   s e c o n d   r o t o r   ( 2 1 )  

b e i n g   k e y e d   t o   a  s h a f t   (23)  w h i c h   i s   d r i v e n   a t   a  s p e e d  

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

of  t h e   s a i d   m a i n   hammer   c a r r y i n g   r o t o r   ( 7 ) .  
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