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@  improved  sector  knife  and  driving  shaft  arrangement,  particularly  for  crushing  apparatus  and  the  like. 

The  sector  knife  and  driving  shaft  arrangement  compris- 
es  a  knife  consisting  of  a  plurality  of  cutting  sectors  (1, 1', 1"), 
a  plurality  of  spacing  sectors  (2)  and  a  locking  sector  (3),  the 
cutting  (1)  and  spacing  sectors  (2)  being  provided  with 
restraining  elements,  consisting  of  male  and  female  dovetail 
shaped  members  respectively,  while  the  driving  shaft  is 
provided  with  circumferential  slots  (8)  including  mating 
restraining  elements  extending  all  along  the  circumference 
with  the  exception  of  the  circle  arc  (10)  subtended  by  the 
locking  sector  (B).  This  circle  arc,  devoid  of  any  restraining 
elements,  is  effective  to  provide  a  zone  for  introducing  the 
cutting  (1, 1',  1")  and  spacing  sectors  (2)  into  the  related  slot 
thereinto  the  locking  sector  (3)  will  be  introduced  for 
geometrically  locking  all  of  the  sectors  and  fixed  to  the 
driving  shaft  by  known  fixing  means,  (4,  5). 



BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   g e n e r a l l y   r e l a t e s   t o  

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

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

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

The  c r u s h i n g   m a c h i n e s   or  " c r u s h e r s "   a r e   w e l l  

known  in   t he   a r t ,  a n d   t h e y   o p e r a t e   to  c r u s h   l a r g e  

s i z e   m a t e r i a l s   to  s m a l l   p i e c e s   e f f e c t i v e   to  b e  

u s e d   in   i n d u s t r i a l   p r o c e s s e s .  

Among  t h e   known  c r u s h e r s ,  t h e   s o - c a l l e a   r o t a t i n g  

k n i f e   c r u s h e r   s p e c i f i c a l l y   p e r t a i n s   to  the   f i e l d  

of  the   p r e s e n t   i n v e n t i o n .  

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

two  s h a f t s , e x t e n d i n g   p a r a l l e l y   to  one  a n o t h e r   a n d  

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

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

f r o m   one  a n o t h e r   by  a  d i s t a n c e   s u b s t a n t i a l l y  

c o r r e s p o n d i n g   to  the   t h i c k n e s s   t h e r e o f .  

More  s p e c i f i c a l l y , w i t h   t h e   s h a f t s a d j o i n i n g  

one  a n o t h e r ,  t h e   r i n g   m e m b e r s   of   one  of  s a i d  

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

a d j a c e n t   r i n g   m e m b e r s   of  t h e   o t h e r   and  v i c e   v e r s a .  

The  p e r i p h e r y   of   t he   r i n g   m e m b e r s   i s   so  s h a p e d  



as   to  d e f i n e   one  or  more   saw  t e e t h   e f f e c t i v e  

to  e n g a g e ,  e n t r a i n   and   c r u s h   t h e   m a t e r i a l s   to  b e  

c r u s h e d .  

In   o t h e r   w o r d s   t h e   m e n t i o n e d   r i n g  

m e m b e r s   f o r m   the   s o - c a l l e d   r o t a t i n g   k n i v e s   a n a , d u e  

to  t he   a b r a s i v e   a c t i o n   t h e r e t o   t h e y   a r e   s u b j e c t e d  

d u r i n g   t he   c r u s h i n g   o p e r a t i o n , s a i d   k n i v e s   a r e  

e a s i l y   w o r n .  

In  t he   known  i n d u s t r i a l   c r u s h e r s   t he   m e n t i o n -  

ed  r i n g   m e m b e r s   or  r o t a t i n g   k n i v e s   a r e   d e s i g n e d  

ana   u s e d   a c c o r d i n g   to  d i f f e r e n t   m e t h o d s ,  w h i c h ,  o n  

the   o t h e r   h a n d   f a l l   i n t o   two  g e n e r a l   t y p e s .  

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

p i e c e   k n i v e s   c o n s i s t i n g   of   a  r i n g  m e m b e r   on  t h e ,  

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

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

T h e s e   r i n g   m e m b e r s   a r e   a s s e m b l e d   i n  

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

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

.  g e o m e t r i c a l   d i s t a n c e ,  t o   a l l o w   f o r   t he   r i n g   of  o n e  

s h a f t   to  i n t e r m e s h   b e t w e e n   t h o s e   of   t h e   o t h e r .  

The  d r i v i n g   t o r q u e   i s   t r a n s m i t t e d   b y  o n e   o r  

more   k e y s , s u i t a b l y   s i z e d   and   r i g i d   w i t h   t h e   d r i v i n g  

s h a f t s  .  



The  s e c o n d   t y p e   c o n s i s t s   of   t he   s o - c a l l e d  

s e c t o r   k n i v e s   w h i c h   a r e   f i x e d   on  t h e   d r i v i n g  

s h a f t s   t h e r e f o r   e i t h e r   by  m e a n s   of   s c r e w s   w h i c h   a r e  

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

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

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

or  by  m e a n s   of   s c r e w s   e f f e c t i v e   to  j o i n   t he   k n i v e s  

on  a  s u r f a c e   w h i c h   i s   t a n g e n t   to  and   on  t he   o u t s i d e  

of  the   s h a f t   g r e a t e s t   d i a m e t e r ,  t h e r e o n   t h e r e   a r e  

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

f o r m e a   on  t h e   s e c t o r   i n n e r   c i r c l e   a r c .  

Of  t h e   c i t e d   s e c o n d   t y p e   a  v a r i a t i o n   i s  

known  t h e r e i n   t h e   t h e r e i n a b o v e   m e n t i o n e d   s e c t o r s  

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

f l a n g e   m e m b e r s   can   be  e n g a g e d   w h i c h   a r e   i n t e g r a l l y  

f o r m e d   w i t h   t h e   d r i v i n g   s h a f t s :  

T h e s e   s e c t o r s   a r e   h e l d   i n   p l a c e   by  m e a n s   o f  

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

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

r o t a t e   as   s u p p o r t e d   by  s u i t a b l e   end  b e a r i n g   a s s e m b l i e s ,  

w h i c h   a l s o   a c t   as  j o i n i n g   a s s e m b l i e s   f o r   t h e   l o n g i -  

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

A  d r a w b a c k   w h i c h   i s   common  to  b o t h   t y p e s   i s  

t h a t   of  t h e   r e p l a c i n g   of  t h e   worn   k n i v e s :  



In  f a c t ,  i n   t h e   f i r s t   t y p e ,  t h a t   i s   t he   c r u s h e r s  

p r o v i d e d   w i t h   s i n g l e   p i e c e   c u t t i n g  k n i v e s , i t   i s  

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

t h e   s e c o n d   t y p e , t h a t   i s   t he   s e c t o r   k n i v e   c r u s h e r s ,  

t he   r e p l a c i n g   s t e p   f r e q u e n t l y   c a u s e s   p e r m a n e n t  

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

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

s u b j e c t e d   t o . I n   a d d i t i o n , a l s o   i n   t h e   m e n t i o n e d  

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

to  c a r r y   o u t   e x t e n s i v e   a d j u s t e m e n t   o p e r a t i o n s   w h i c h  

i n v o l v e   the   r e m o v i n g   of   t he   c o m p l e t e   d r i v i n g  

s h a f t .  

SUMMARY  OF  THE  INVENTION 

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

i n v e n t i o n   i s   to  o b v i a t e   f o r   t he   t h e r e i n a b o v e   m e n t i o n -  

ed  d r a w b a c k s   by  p r o v i d i n g   a  s e c t o r   k n i f e   a n d  

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

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

s e c t o r   k n i v e s   to  be  e a s i l y   r e m o v e d   f r o m   t he   d r i v i n g  

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

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

s k i l l e d   o p e r a t o r s , a n d   i n   a  r e d u c e d   t i m e .  

A c c o r d i n g   to  one  a s p e c t   of   t h e   p r e s e n t   i n v e n t i o n ,  



t h i s   o b j e c t , a s   w e l l   as   y e t   o t h e r   o b j e c t s   w h i c h  

w i l l   become   m o r e   a p p a r e n t   h e r e i n a f t e r , a r e  

a c h i e v e d   by  an  i m p r o v e d   s e c t o r   k n i v e   and  d r i v i n g  

s h a f t   a r r a n g e m e n t ,  c h a r a c t e r i z e d   i n   t h a t   t he   k n i f e  

c o n s i s t s   of  one  or   more   c u t t i n g   s e c t o r s , o n e   o r  

more   s p a c i n g   s e c t o r s   and   one  l o c k i n g   s e c t o r   e f f e c t i v e  

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

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

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

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

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

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

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

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

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

a  way  as  to  l e a v e   a  p o r t i o n   d e v o i d   of  r e s t r a i n i n g  

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

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

to  be  c l o s e d   by  s a i d   l o c k i n g   s e c t o r , m e a n s   b e i n g  

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

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

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

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



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

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

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

P r e f e r a b l y   t h e   c u t t i n g   ana   s p a c i n g   s e c t o r  

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

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

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

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

ed  s i d e   w a l l s , a n d   t he   d r i v i n g   s h a f t   s l o t   d o v e t a i l  

s h a p e d   r e s t r a i n i n g   m e a n s   a r e   f o r m e d   by  p r o v i d i n g  

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

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

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

s t r a i g h t   s i d e   w a l l s , p e r p e n d i c u l a r l y   e x t e n d i n g   w i t h  

r e s p e c t   to  t he   b o t t o m   w a l l .  

P r e f e r a b l y   the   m e a n s   f o r   f i x i n g   t he   l o c k i n g  

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

h o u s e d   in   o p p o s i t e   s e a t s   f o r m e d   on  t he   i n n e r   s u r f a -  

ce  of   t he   l o c k i n g   s e c t o r   ana   on  t h e   o u t s i d e   s u r f a c e  

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

of  s a i d   r e s t r a i n i n g   m e a n s ,  a n d   of  a  s c r e w   m e m b e r   o r  

t he   l i k e   e f f e c t i v e   to  be  s c r e w e d   i n   r a d i a l l y   e x t e n d -  

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



s h a f t   a t   t he   b o t t o m   of  t h e   s l o t   l e n g t h   or  p o r t i o n  

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

A d v a n t a g e o u s l y   t h e   p i n   or  t he   l i k e   i s  

p r o v i d e d   w i t h   a  t h r o u g h   h o l e   and  the   r a d i a l l y  

e x t e n d i n g   h o l e s   of  t h e   l o c k i n g   s e c t o r   and  d r i v i n g  

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

or  f a c i n g   s e a t s ,  t h e r e b y   s a i d   s c r e w   or  t he   l i k e  

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

s c r e w   i s   s c r e w e d .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in   a  m o r e  

d e t a i l e d   way  t h e r e i n a f t e r   w i t h   r e f e r e n c e   to  a  

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

way  of  an  i n d i c a t i v e   a n d   n o t   l i m i t a t i v e   e x a m p l e   i n  

t he   a c c o m p a n y i n g   d r a w i n g s , w h e r e :  

f i g . l   i s   a  s i d e   e l e v a t i o n   v i e w , p a r t i a l l y  

s e c t i o n e d , o f   t he   s e c t o r   k n i f e   and  d r i v i n g   s h a f t  

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

f i g . 2   i s   a  c r o s s - s e c t i o n   v i e w   t a k e n   s u b s t a n t i a l -  

l y   a l o n g   the   l i n e   A-A  of   f i g . l ; a n d  

f i g . 3   i s   a  p a r t i a l   v i e w   of  the  d r i v i n g   s h a f t  

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

k n i v e s .  



DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

W i t h   r e f e r e n c e   to  f i g . l   a  c u t t i n g   r i n g   o r  

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

p r e s e n t   i n v e n t i o n   and  t h e   r e f e r e n c e   n u m b e r s  

1 , 1 '   and   1"  i n d i c a t e   t he   k n i f e   b e a k   s e c t o r s , t h e  

n u m b e r   t h e r e o f   may  be  o b v i o u s l y   g r e a t e r   t h a n  

t h r e e .  

At  2  t h e r e   a r e   i n d i c a t e d   the   s p a c i n g  

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

t he   c u t t i n g   s e c t o r s   1  d e p e n d i n g   on  t he   u s e  

r e q u i r e m e n t s ; a t   6  t h e r e   i s   i n d i c a t e d   t h e   k n i v e  

d r i v i n g   s h a f t   and   a t   3  t h e   l o c k i n g   s e c t o r   w h i c h ,  

by  m e a n s   of  t he   c y l i n d r i c a l   p i n   4  i s   e f f e c t i v e   t o  

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

1  a r e   s u b j e c t e d   t o ' ; T h e   s c r e w   5  c o m p e l s   t h e  

l o c k i n g   s e c t o r   to  f i r m l y   e n g a g e   b e t w e e n   two  a d j o i n -  

i n g   m e m b e r s , w h i c h   i n   t h e   f i g u r e   c o n s i s t   of  t h e   t w o  

b e a k   s h a p e d   e l e m e n t s   1  and   1 ' .  

F i g . 2   i s   a  c r o s s - s e c t i o n   v i e w   s u b s t a n t i a l l y  

t a k e n   a c c o r d i n g   to  a  r a d i a l   p l a n e   of  t he   c u t t i n g  

s e c t o r   1 .  

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



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

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

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

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

o p e n i n g .  

More  s p e c i f i c a l l y   t h e   c h a r a c t e r i s t i c  

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

d e p e n d i n g   on  t he   l o a d s   t h e   s e c t o r s   a r e   s u b j e c t e d  

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

On  t h e   c e n t r a l   c y l i n d r i c a l   body   7  of  t h e  

d r i v i n g   s h a f t   6  ( f i g . 3 )   t h e r e   a r e   m a c h i n e d   s l o t s  8  

t he   s i d e s   or  w a l l s   9  t h e r e o f   a r e   s l a n t e d   w i t h   a n  

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

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

of  t h e   c u t t i n g   and  s p a c i n g   s e c t o r s   1  and  2  

r e s p e c t i v e l y .  

At  a  c i r c u m f e r e n t i a l   z o n e   s e l e c t e d   a t   w i l l ,  

t he   s l a n t e d   s i d e s   or  w a l l s   9  a r e   r e m o v e d   f o r   a  

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

r e s p e c t   to  one  a n o t h e r .  

Thus  a  s t r a i g h t   s i d e   or  w a l l   s l o t   p o r t i o n  

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

i d e n t i c a l   to   t h e   s i z e   of   t h e   g r e a t e r   s i d e   of  t h e  

t r a p e z i u m   f o r m i n g   s a i d   s l o t .  



I n t o   t h e   s t r a i g h t   w a l l   s l o t   p o r t i o n   1 0  

t h e r e   a r e   i n t r o d u c e d   t h e   c u t t i n g   s e c t o r s   1  and  t h e  

a n g u l a r   s p a c i n g   s e c t o r s   2 , a s   i t   was  t h e r e i n a b o v e  

i l l u s t r a t e d .  

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

s e c t o r s   1  i n t o   s a i a   s l o t   1 0 , s a i a   s e c t o r s   a r e   c a u s e d  

to  s l i d e   to  t he   s l a n t e d   w a l l   s l o t   p o r t i o n , t h e r e i n  

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

c o u p l i n g .  

In  t h i s   m a n n e r   a  c u t t i n g   s e c t o r   1  and  a  

s p a c i n g   s e c t o r   2  a r e   i n t r o d u c e d , i n   t h e   a m o u n t s  

p r o v i d e d   f o r   t he   u s e   r e q u i r e m e n t s .  

In  t h e   c e n t r a l   p o r t i o n   of  t h e   s t r a i g h t   s l o t  

10  t h e r e   i s   h o u s e d   t he   c y l i n d r i c a l   p i n   4 , a   p o r t i o n  

t h e r e o f   i s   h e l d   in   a  s u i t a b l e   s e a t   or  h o u s i n g   1 1  

f o r m e d   on  t h e   s h a f t   6 , w h i l e   t h e   r e m a i n i n g   p o r t i o n  

t h e r e o f   i s   h o u s e d   i n   a  s u i t a b l e   b o r e   12  f o r m e d  

in   the   l o c k i n g   s e c t o r   3  h a v i n g   s t r a i g h t   s i d e s   w h i c h  

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

w a l l   s l o t :  

The  c y l i n d r i c a l   p i n   4  i s   b o r e d   a c c o r d i n g   to  t h e  

l o n g i t u d i n a l   a x i s   t h e r e o f   i n   o r d e r   to  a l l o w   f o r   t h e  

s c r e w   5  to  p a s s   t h r o u g h   w h i c h   s c r e w   t r a v e r s e s   t h e  

l o c k i n g   s e c t o r   3  and  i s   s c r e w e d   i n   a  s u i t a b l e   t h r e a d -  



h o l e   13  f o r m e d   on  t he   s h a f t   6 ' .  

The  m a i n   f o r c e   e x e r c e d   on  the   b e a k   s h a p e d  

p r o j e c t i n g   p o r t i o n   14  f o r m e d   on  t he   c u t t i n g  

s e c t o r s   1  and   w h i c h   c o m p r i s e s   t he   a c t i v e   e l e m e n t  

f o r   t h e   c u t t i n g   o p e r a t i o n , h a s   two  p r i n c i p a l   o p e r a -  

t i v e   c o m p o n e n t s ,  t h a t   i s   a  t a n g e n t i a l   c o m p o n e n t  

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

in   the   s l o t   8  and   a  r a d i a l   c o m p o n e n t   w h i c h   t e n d s  

to  r i s e   s a i d   s e c t o r .  

A g a i n s t   t h e   t a n g e n t i a l   c o m p o n e n t   r e a c t s   t h e  

p i n   4 , w h i l e   a g a i n s t   t h e   r a d i a l   c o m p o n e n t   r e a c t  

the   d o v e t a i l   s h a p e d   r e s t r a i n i n g   m e a n s .  T h e   l a t t e r ,  

m o r e o v e r , a c t   as   a  cone   b r a k i n g   s h o e , a n d , i n   t h i s  

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

ed  f r o m   t h e   f r i c t i o n   momentum  due  to  t he   w e d g i n g  

a c t i o n   of  t h e   s e c t o r   f o o t   i n t o   t he   s l o t   8 .  

Thus  t h e   o p p o s i t e   r e a c t i o n   of  the   p i n   4  i s   o f  

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

p r o p o r t i o n a l   to  t he   t a n g e n t i a l   f o r c e   a c t i n g   on  t h e  

s e c t o r   s u b j e c t e d   to  t he   w o r k i n g   l o a d .  

A n o t h e r   i m p o r t a n t   f a c t o r   a r i s i n g   f rom  the   t h e r e i n -  

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

t he   m a t e r i a l   c o m p r i s i n g   t he   c u t t i n g   s e c t o r s   1 ,  w h i c h ,  a s  



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

the   m o s t   s t r e s s e d   o n e s .  

I n d e e d , c o n t r a r i l y   to   t he   known  i n d u s t r i a l  

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

w e a k e n e d   i n   none   of  t h e i r   s e c t i o n s   by  l o n g i t u d i n a l  

h o l d i n g   or  f i x i n g   h o l e s   or   s l o t s .  

Thus  any   p o s s i b i l i t i e s   of  m i c r o c r a c k s  

w h i c h   may  o c c u r   d u r i n g - t y p i c a l   m a c h i n i n g  

o p e r a t i o n s , s u c h   as   t h e   t a p p i n g   of  t he   h o l e s ,  o r  

due  to  i n t e g r a l   s t r e s s   d i f f e r e n c e s   b e c a u s e   o f  

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

e l i m i n a t e d .  

M o r e o v e r   i t   i s   to  be  p o i n t e d   o u t   t h e  

g r e a t   f a c i l i t y   of   r e p l a c i n g   t h e   worn   c u t t i n g  

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

s c r e w   5 , p i n   4  and  l o c k i n g   s e c t o r   3 ,  t h e r e b y   a l l o w i n g  

t he   s e c t o r s   1  ana   2  to  s l i d e   i n   t h e   s l o t  8   as   f a r  

as   t h e   s t r a i g h t   w a l l   p o r t i o n   1 0 ,  t h e r e f r o m   t h e y   m a y  

be  e a s i l y   r e m o v e d .  

In  a d d i t i o n   to  t h e   f o r e g o i n g   t he   b r o a d  

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

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

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

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



From  t h e   a b o v e   i t   s h o u l d   be  e a s i l y   n o t e d  

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

a r r a n g e m e n t   s u b s t a n t i a l l y   e l i m i n a t e s   a l l   or  t h e  

m e n t i o n e d   d r a w b a c k s   oI  t h e   known   c r u s h i n g  

k n i v e s , i n   a  s i m p l e   w a y ,  t h e r e b y   a l l o w i n g   f o r   t h e  

k n i f e   to  be  q u i c k l y   and   e a s i l y   r e m o v e d   f r o m   i t s  

d r i v i n g   s h a f t   and  a  new  k n i f e   to  be  q u i c k l y   a n d  

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

s p e c i a l   t o o l s   no r   s k i l l e d   p e r s o n n e l .  

W h i l e   t he   i n v e n t i o n   h a s   b e e n   t h e r e i n a b o v e  

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

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

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

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

a p p e n d e d   c l a i m s .  



1 -   S e c t o r   k n i f e   and   d r i v i n g   s h a f t   a r r a n g e m e n t ,  

c h a r a c t e r i z e d   in   t h a t   t he   k n i f e   c o n s i s t s   of   o n e  

or  m o r e   c u t t i n g   s e c t o r s , o n e   or  more   s p a c i n g  

s e c t o r s   and  one  l o c k i n g   s e c t o r   e f f e c t i v e   to  b e  

i n s e r t e a   by  a  g e o m e t r i c a l   t y p e   of  c o u p l i n g  

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

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

m e a n s , w h i l e   t he   d r i v i n g   s h a f t   i s   p r o v i d e d  

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

m e a n s   m a t i n g   w i t h   s a i d   c u t t i n g   and   s p a c i n g  

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

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

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

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

way  as   to  l e a v e   a  p o r t i o n   d e v o i d   of  r e s t r a i n i n g  

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

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

to  be  c l o s e d   by  s a i d   l o c k i n g   s e c t o r , m e a n s   b e i n g  

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

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

2-   An  a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   l , c h a r a c t e r i z e d  

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

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



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

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

e l e m e n t s .  

3-  An  a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   2 , c h a r a c t e r i z -  

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

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

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

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

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

and   in   t h a t   s a i d   d r i v i n g   s h a f t   s l o t   d o v e t a i l  

s h a p e d   r e s t r a i n i n g   m e a n s   a r e   f o r m e d   by  p r o v i d i n g  

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

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

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

s t r a i g h t   s i d e   w a l l s , p e r p e n d i c u l a r l y   e x t e n d i n g   w i t h  

r e s p e c t   to  t he   b o t t o m   w a l l .  

4 -   An  a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   l , c h a r a c t e r i z e d  

in   t h a t   s a i d   m e a n s   f o r   f i x i n g   s a i d   l o c k i n g   s e c t o r  

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

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

s a i d   l o c k i n g   s e c t o r   and   on  the   o u t s i d e   s u r f a c e   o f  

s a i d   d r i v i n g   s h a f t , o n   t he   p o r t i o n   t h e r e o f   d e v o i d  

of   s a i d   r e s t r a i n i n g   m e a n s ,  a n d   of  a  s c r e w   m e m b e r  

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



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

a t   t h e   b o t t o m   of   t h e   s l o t   l e n g t h   d e v o i d   of  s a i d  

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

5-  An  a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   4 , c h a r a c t e r i z -  

ed  in   t h a t   s a i d   p i n   i s   p r o v i d e d   w i t h   a  t h r o u g h  

h o l e   and  i n   t h a t   t he   r a d i a l l y   e x t e n d i n g   h o l e s   o f  

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

c e n t e r   p o r t i o n   of   s a i d  o p p o s i t e   or   f a c i n g   s e a t s ,  

t h e r e b y   s a i d   s c r e w   i s   e f f e c t i v e   to  p a s s   t h r o u g h  

s a i d   p i n   as   s a i d   s c r e w   i s   s c r e w e d .  
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