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©  Bale  chopping  and  distributing  apparatus. 
  Cutting  and  distributing  apparatus  for  bales  of  straw,  hay, 
silage  or  the  like,  comprising  a  container(3)  for  one  or  more 
bales,  cutting  means  (6)  for  cutting  lengths  of  straw  from  the 
bale  or  bales,  a  conduit  (9)  for conducting  the  cut  lengths  away 
from  the  cutting  means  to  a  fan  (11)  by  means  of  which  they 
are  discharged  from  the  apparatus  through  an  outlet  passage 
(20)  characterised  in  that  the  conduit  has  air  inlet  means  (10) 
so  arranged  that  the  fan  (11)  draws  air  into  the  conduit  (9) . 
through  the  inlet  means  (10)  and  the  cut  lengths  are  entrained 
by  the  resulting  air  current  air  current  and  conveyed  thereby 
to  the  fan  (11  whereupon  they  are  blown  out  through  the 
outlet  passage(20). 

This  apparatus  enabled  the  bales  to  be  cut  up  to  provide 
lengths  of  straw,  hay  or  silage  suitable  for  animal  feed  or 
bedding. 
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T h i s   i n v e n t i o n   r e l a t e s   to   c h o p p i n g   and  d i s t r i b u t i n g  

a p p a r a t u s   f o r   s t r a w   or  hay  or  s i l a g e   b a l e s .   S t r a w  

and  hay  i s   n o r m a l l y   s t o r e d   in  b a l e s   w h i c h   a r e   e i t h e r  

of  t h e   o l d e r   s m a l l   r e c t a n g u l a r   t y p e ,   or  more  c o m m o n l y  

nowadays  of  the  l a r g e r   round  or  r e c t a n g u l a r   type .   However, 

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

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

e n a b l e   t h e   s t r a w   to   be  u s e d   as  f e e d   or  b e d d i n g   f o r  

f a rm   a n i m a l s .  

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

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

c h a s s i s   c a r r y i n g   a  t u b   to   r e c e i v e   one  or  more   b a l e s  

r o t a t a b l e   a b o u t   a  v e r t i c a l   a x i s ,   a  r o t a t a b l e   c u t t i n g  

means   b e n e a t h   t h e   t u b   f o r   g r a d u a l l y   c u t t i n g   up  t h e  

r o t a t i n g   b a l e   i n t o   s h o r t   l e n g t h s   of  s t r a w   or  h a y ,   a  

b l o w e r   f o r   d i s c h a r g i n g   t h e   c u t   s t r a w   or  hay  f rom  t h e  

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

s t r a w   or  hay  f rom  t h e   c u t t i n g   means   to   t h e   b l o w e r .  

U n f o r t u n a t e l y ,   s t r a w ,   hay  and  s i l a g e   a r e   n o t  

u n i f o r m   m a t e r i a l s .   For  e x a m p l e ,   s t r a w   v a r i e s   d e p e n d i n g  

on  t h e   t y p e   of  g r a i n   ( e . g .   w h e a t ,   b a r l e y )   f rom  w h i c h  

i t   has   b e e n   d e r i v e d ,   and  hay  v a r i e s   d e p e n d i n g   on  t h e  

v a r i e t y   of  g r a s s   u s e d .   A l s o ,   s t r a w ,   hay  and  s i l a g e  

a r e   s o m e t i m e s   wet  and  s o m e t i m e s   d r y ,   d e p e n d i n g   on  t h e  

w e a t h e r   and  s t o r a g e   c o n d i t i o n s .   T h e s e   v a r i a t i o n s  
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c a u s e   a  g r e a t   d e a l   of  d i f f i c u l t y   w i t h   a u g e r   c o n v e y o r s ,  

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

of   s t r a w ,   hay  or   s i l a g e   w i t h   w i d e l y   d i f f e r i n g   p r o p e r t i e s .  

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

a u g e r   c o n v e y o r   can   c a u s e   j a m m i n g   of  t h e   a u g e r .  

We  h a v e   now  d i s c o v e r e d   t h a t   i f   t h e   a u g e r   c o n v e y o r  

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

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

t o   e n a b l e   t h e m   t o   be  b l o w n   o u t   of  t h e   a p p a r a t u s ,   t h e s e  

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

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

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

c l o g g e d .  

A c c o r d i n g   t o   t h i s   i n v e n t i o n   we  t h e r e f o r e   p r o v i d e  

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

h a y ,   s i l a g e   or   t h e   l i k e ,   c o m p r i s i n g   a  c o n t a i n e r   f o r  

one   or   more   b a l e s ,   c u t t i n g   means   f o r   c u t t i n g   l e n g t h s  

of   s t r a w ,   h a y ,   s i l a g e   or  t h e   l i k e   f r o m   t h e   b a l e   o r  

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

f r o m   t h e   c u t t i n g   m e a n s   t o   a  f an   by  m e a n s   of  w h i c h   t h e y  

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

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

i n l e t   m e a n s   so  a r r a n g e d   t h a t   t h e   f a n   d r a w s  a i r   i n t o  

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

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

t h e m   to   t h e   f a n ,   w h e r e u p o n   t h e y   a r e   b l o w n   o u t   t h r o u g h  

t h e   o u t l e t   p a s s a g e .  

P r e f e r a b l y ,   t h e   c o n t a i n e r   c o m p r i s e s   a  t u b   ( w h i c h  
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may  be  c y l i n d r i c a l   or  any  o t h e r   c o n v e n i e n t   s h a p e )  

m o u n t e d   t o   be  r o t a t a b l y   d r i v e n   a b o u t   a  v e r t i c a l   a x i s ,  

and  p r o v i d e d   w i t h   means   f o r   g r i p p i n g   a  b a l e   or  b a l e s  

c o n t a i n e d   w i t h i n   i t   to   e n s u r e   t h a t   i t   or  t h e y   r o t a t e  

w i t h   t h e   t u b .   The  c u t t i n g   means   p r e f e r a b l y   c o m p r i s e s  

at   l e a s t   one  h o r i z o n t a l   r o t a t a b l y - d r i v e n   s h a f t   p r o v i d e d  

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

as  t h e   t u b   t u r n s   i t s   c o n t e n t s   a r e   c a r r i e d   o v e r   t h e  

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

g r a d u a l l y   c u t   u p .  

The  f a n   i s   p r e f e r a b l y   a r r a n g e d   so  t h a t   t h e   a i r  

c a r r y i n g   t h e   c u t   l e n g t h s   of  s t r a w ,   hay  or  s i l a g e   i s  

drawn  i n t o   t h e   f a n   p a r a l l e l   to   or  a l o n g   t h e   a x i s ,   a n d  

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

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

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

t h e   gap  b e t w e e n   t h e   f an   and  t h e   h o u s i n g   w a l l   i n c r e a s e s  

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

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

The  f a n   b l a d e s   a re   p r e f e r a b l y   f l a t   and  e x t e n d  

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

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

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

to  a  n a r r o w e r   a x i a l   b o s s   by  a  t a p e r e d   p o r t i o n .   T h e  

b l a d e s   w h i c h   may  f o r   e x a m p l e   be  s i x   in  n u m b e r ,   a r e  

p r e f e r a b l y   e a c h   s t r e n g t h e n e d   by  a  web  e x t e n d i n g  

p e r p e n d i c u l a r   t o   t h e   fan   a x i s .   The  webs  p r e f e r a b l y  
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t a p e r   t o w a r d s   t h e i r   o u t e r   e n d s .  

As  an  a l t e r n a t i v e   t o   t h e   a b o v e - d e s c r i b e d   c e n t r i -  

f u g a l   f a n ,   an  a x i a l   f a n   may  be  u s e d .  

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

m o t o r   ( a l t h o u g h   any  o t h e r   t y p e   of  m o t o r   c o u l d   a l s o  

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

s y s t e m   of  a  t r a c t o r   e . g .   a  t r a c t o r   u s e d   to   tow  t h e  

a p p a r a t u s .   The  f a n   and  t h e   or  e a c h   c u t t e r   s h a f t   a r e  

p r e f e r a b l y   b o t h   d r i v e n   f rom  t h e   t r a c t o r   p o w e r   t a k e -  

o f f ,   and  t h e i r   r o t a t i o n a l   s p e e d s   ( a n d   a l s o   t h a t   o f  

t h e   t u b )   a r e   c a r e f u l l y   c h o s e n .   More  s p e c i f i c a l l y ,  

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

and  hay   i s   a b o u t   2)  t o   3  i n c h e s   ( 6 . 3 5   t o   7 . 6 2   cm)  f o r  

a n i m a l   f e e d   o r   b e d d i n g ,   a l t h o u g h   l e n g t h s   down  to   o n e  

i n c h   or   e v e n   l e s s   may  be  p r e f e r r e d   in   some  a p p l i c a t i o n s .  

The  s p e e d   of   r o t a t i o n   of  t h e   c u t t e r   s h a f t   i s   c h o s e n  

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

r o t a t i o n   of   t h e   t u b   i s   so  s e l e c t e d   t h a t   t h e   b a l e s   a r e  

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

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

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

t o   c a u s e   c u t   m a t e r i a l   to   jam  a r o u n d   t h e   c u t t e r   s h a f t  

or   t o   a c c u m u l a t e   in   t h e   c o n d u i t .   The  s l o w e r   t h e   r a t e  

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

of   t h e   c u t t e r   s h a f t ,   t h e   f a s t e r   i s   t h e   r a t e   of  c u t .  

The  s p e e d   o f   r o t a t i o n   of  t h e   f a n   i s   c h o s e n   so  t h a t  

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