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An  improved  apparatus  for  sharpening  and  resharpen- 
ing  cutting  blades  provides  for  very  accurate  positioning  of  a 
plurality  of  cutting  blades  (22)  relative  to  the  flat  grinding 
plane  of  a  grinding  wheel  (16).  The  apparatus  includes 
means  for  positioning  the  cutting  blades  in  precise  relation- 
ships  to  a  reference  axis  (26)  so  that  the  reference  axis  can  be 
used  for  establishing  critical  geometric  surfaces  on  the  cut- 
ting  blades. 



T h i s   i n v e n t i o n   r e l a t e s   to  a p p a r a t u s   fo r   s h a r p e n i n g  

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

m a n u f a c t u r e   of  t o o l i n g   fo r   g e a r   c u t t i n g   m a c h i n e r y .  

As  p o i n t e d   o u t   in  U .S .   P a t e n t   3 , 8 8 1 , 8 8 9   ( c o m m o n l y  

owned  h e r e w i t h ) ,   d i m e n s i o n a l   r e l a t i o n s h i p s   and  c l o s e n e s s  

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

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

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

p r o f i l e s   f o r   s p i r a l ,   b e v e l ,   h y p o i d ,   and  o t h e r   t y p e s   o f  

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

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

g e o m e t r i c   c h a n g e s   w h i c h   may  be  d e s i r e d   or  r e q u i r e d   in  t h e  

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

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

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

t o o l s   w h i c h   a r e   r e l a t i v e l y   c o m p l e x   and  c o s t l y   in  t e r m s  

of   d e s i g n   and  e a s e   of  m a n u f a c t u r e .  

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

g e o m e t r y   and  d e s i g n   of  c u t t i n g   b l a d e s   u sed   in  g e a r  

c u t t i n g  a p p l i c a t i o n s ,   and  t h i s   p r e s e n t   a p p l i c a t i o n   i s  

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

d e s i g n e d   and  b u i l t   by  The  G l e a s o n   W o r k s ,   R o c h e s t e r ,   New 

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

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



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

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

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

b e v e l ,   and  h y p o i d   g e a r s ,   i t   s h o u l d   be  a p p r e c i a t e d   t h a t  

t h e   a p p a r a t u s   d i s c l o s e d   h e r e i n   may  be  u s e d   to   p r o d u c e  

c u t t i n g   t o o l s  f o r   o t h e r   f o r m s   of  g e a r s   ( s u c h   as  s p u r  
and  h e l i c a l   g e a r s )   and  a d d i t i o n a l l y   may  be  u sed   f o r  

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

m i l l i n g   or  o t h e r   s t o c k   r e m o v a l   a p p l i c a t i o n s .  

V a r i o u s   f o r m s   of  e q u i p m e n t   have   been   d e s i g n e d  

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

s h a r p e n i n g   t o o l i n g   fo r   m a c h i n e s .   For  e x a m p l e ,   i t   i s  

known  to  p r o v i d e   f o r   a  s w i n g i n g   m o t i o n   of  a  t o o l   r e l a t i v e  

to   a  g r i n d i n g   w h e e l   so  as  to  p r o d u c e   a  p r e f e r r e d   e n d  

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

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

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

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

b i t ,   as  e x e m p l i f i e d   in  U.  S.  P a t e n t s   2 , 4 7 1 , 4 4 3 ;   3 , 5 3 5 , 8 3 1 ;  

3 , 6 5 6 , 2 6 4 ;   and  3 , 8 3 8 , 5 4 0 .  

I t   i s   a l s o   known  to  p r o v i d e   f o r   b a t c h   g r i n d i n g '  

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

in   g e a r   c u t t i n g   a p p l i c a t i o n s ,   as  shown  in  U.  S.  P a t e n t s  

2 , 3 6 7 , 4 9 4   and  3 , 4 8 7 , 5 9 2 .   T h e s e   t y p e s   of   g r i n d i n g ,  

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

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

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

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

of   g e a r   c u t t i n g   b l a d e s .   H o w e v e r ,   as  f a r   as  i s   known  b y  

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

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

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

o n e  r e a s o n   or  a n o t h e r   t h e   t y p e s   of  e q u i p m e n t   w h i c h  h a v e  b e e n  

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

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

c o n t r o l   o v e r  a   r a n g e   of  b l a d e   p r o f i l e s   to   be  s h a r p e n e d   in  a  

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



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

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

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

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

in  what   a m o u n t s   to  a  s i n g l e   g r i n d i n g   p l a n e   of  a  g r i n d i n g  

w h e e l .   T h i s   s i n g l e   g r i n d i n g   p l a n e   may  be  c o n s i d e r e d  

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

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

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

w h e e l   s u r f a c e s   w h i c h   have   been   s h a p e d   to  p r o d u c e   s p e c i a l  

p r o f i l e s   on  c u t t i n g   b l a d e s .   In  c o n t r a s t   to  wha t   w i l l  

be  d e s c r i b e d   h e r e i n   as  a  " s i n g l e   g r i n d i n g   p l a n e " ,   t h e  

g r i n d i n g   e q u i p m e n t   i l l u s t r a t e d   in  U.  S.  3 , 8 8 1 , 8 8 9  

( c o m m o n l y   owned  h e r e w i t h )   r e q u i r e s   t he   use   of  s e p a r a t e  

g r i n d i n g   p l a n e s   66  and  68  ( F i g u r e s  7   t h r o u g h  1 1   t h e r e o f )  

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

of  r e s h a r p e n i n g   of  a  c u t t i n g   b l a d e   of  the   t y p e   s h o w n .  

G r i n d i n g   w h e e l s   w h i c h   a r e   d e s i g n e d   and  m a n u f a c t u r e d  

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

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

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

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

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

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

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

r e l a t i v e   to   t h e   s i n g l e   p l a n e   of  t he   g r i n d i n g   w h e e l .  

The  p r e s e n t   i n v e n t i o n   d o e s   t h i s   w i t h   an  a r r a n g e m e n t  

of  t o o l - h o l d i n g   e q u i p m e n t   w h i c h   p e r m i t s   s e t - u p   of  t h e  

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

i n i t i a l   and  a l l   s u b s e q u e n t   p o s i t i o n s   of   a  b a t c h   of  t o o l s  

r e l a t i v e   to  t h e   s i n g l e   g r i n d i n g   p l a n e .   T h u s ,   t h e  b a s i c  

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

o n e  i n a s m u c h   as  i t   p e r m i t s   t he   use   of  s i m p l e r   and  l e s s  

c o s t l y  g r i n d i n g   w h e e l s   and  d r e s s e r s   fo r   e s t a b l i s h i n g  
c r i t i c a l   r e l a t i o n s h i p s   on  c u t t i n g   b l a d e s .  

I t   i s   i m p o r t a n t   t h a t   c e r t a i n   r e l a t i o n s h i p s   b e  

e s t a b l i s h e d   b e t w e e n   i n d i v i d u a l   c u t t i n g   b l a d e s   to  b e  

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



w h e e l .   in  s d d i t i o n ,   i t   i s   i m p o r t a n t  i n   g r i n d i n g   o p e r a -  
t i o n s   of  t h i s   t y p e ,   w h i c h   n e c e s s a r i l y   i n v o l v e   a  s e r i e s  

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

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

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

g r o u n d   or  w h i c h   w i l l   be  s u b s e q u e n t l y   g r o u n d .   M a i n t e n a n c e  

of   c o r r e c t   r e l a t i o n s h i p s ,   and  e v e n   k n o w i n g   p r e c i s e l y  

w h e r e   a  w o r k p i e c e   i s   l o c a t e d   a t   a l l   t i m e s   r e l a t i v e   t o  

a  g r i n d i n g   s u r f a c e ,   become   more   d i f f i c u l t   as  more  a n d  

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

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

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

a t   t h e   same  t i m e .   The  a p p a r a t u s   of  t h i s   i n v e n t i o n   s o l v e s  

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

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

b l a d e s   and  o t h e r   t o o l i n g   of  t h i s   t y p e .  

In  i t s   b r o a d e s t   fo rm  t h e   a p p a r a t u s   o f   t h e   p r e s e n t  

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

a  g r i n d i n g   w h e e l   a s s e m b l y   m o u n t e d   a t   one  end  of  t h e  

b a s e   s t r u c t u r e ,   and  a  c r a d l e   a s s e m b l y   m o u n t e d   a t   a n  

o p p o s i t e   end  of  t h e   b a s e   s t r u c t u r e .   P r e f e r a b l y   t h e   b a s e  

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

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

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

s u r f a c e   f o r   m o v e m e n t   t o w a r d s   and  away  f rom  t h e   m o u n t e d  

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

t h e   c r a d l e   a s s e m b l y   a t   an  u p p e r   l e v e l   of  t h e   b a s e   s t r u c -  

t u r e .   The  c u t t i n g   b l a d e s   a r e   s e c u r e d   in  a  t o o l - h o l d i n g  

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

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

p l a n e   of  t h e   g r i n d i n g   w h e e l .   In  i t s   p r e f e r r e d   e m b o d i m e n t  

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

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

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

r e l a t i v e   t o  t h e   g r i n d i n g   p l a n e   of  t h e   g r i n d i n g   w h e e l  

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

t h e   b l a d e s   in  any  g i v e n   o r i e n t a t i o n   of  t h e   b l a d e s   t o  



T h e  g r i n d i n g   w h e e l   p l a n e .  
C o n s i d e r i n g   t h e   i n v e n t i o n   in  a  s p e c i f i c   form  i n  

w h i c h   i t   w i l l   be  i n i t i a l l y   m a n u f a c t u r e d ,   i t   is   i n t e n d e d  

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

a p p l i c a n t s '   m a c h i n e .   T h e s e   b l a d e s   a r e   of  a  t y p e   w h i c h  

i n c l u d e   a t   l e a s t   (a)  a  f i r s t   s i d e   r e l i e f   s u r f a c e ,   ( b )  

a  t o p l a n d   s u r f a c e ,   (c)  a  c u r v e d   s u r f a c e   i n t e r c o n n e c t i n g  

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

in  U.  S.  3 , 8 8 1 , 8 8 9   and  in  commonly   owned  U .S .   P a t e n t  

4 , 0 6 0 , 8 8 1 ) .   C e r t a i n   f o r m s   of  t h e s e   b l a d e s   may  a d d i t i o n -  

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

s u r f a c e   and  t h e   s e c o n d   s i d e   r e l i e f   s u r f a c e .   C u t t i n g  
b l a d e s   of  t h i s   t y p e   have   p r o t e c t e d   f r o n t   (or  c h i p )   f a c e s  

w h i c h   do  n o t   r e q u i r e   r e s h a r p e n i n g .   A  p r e f e r r e d   m a c h i n e  

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

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

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

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

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

s u p p o r t i n g   t h e   t o o l - h o l d i n g   r i n g   in  s e p a r a t e   p o s i t i o n s  
f o r   g r i n d i n g   t h e   c u t t i n g   b l a d e   s u r f a c e s   ( a )  -   (d)  a n d  

in  t h e   same  g r i n d i n g   p l a n e   and  a r e a   of  t he   g r i n d i n g  

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

to  t h e   s e p a r a t e   p o s i t i o n s .   One  of  t h e   f e a t u r e s   of  t h e  

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

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

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

be  g r o u n d   as  t h e   t o o l - h o l d i n g   r i n g   s p i n s   t he   b l a d e s  

in  c o n t a c t   w i t h   t he   g r i n d i n g   w h e e l .   T h i s   i s   a c c o m p l i s h e d  

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

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

r e q u i r e s   a  d r i v e   t r a i n   f o r   m a i n t a i n i n g   d r i v i n g  c o n t a c t  

b e t w e e n   a  d r i v e   m o t o r   and  t h e   t o o l - h o l d i n g   r i n g   f o r  

a l l   p o s i t i o n s   in  w h i c h   t he   c r a d l e   body  may  be  t u r n e d  

f o r   g r i n d i n g   o p p o s i t e   s u r f a c e s   of  the   c u t t i n g   b l a d e s .  

A d d i t i o n a l l y ,   a  s e p a r a t e   c r a d l e   b a s e   of  t he   c r a d l e  

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



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

a s s e m b l y   can  be  swung  a b o u t   a  r e f e r e n c e   a x i s  w h i c h   i s  

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

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

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

s i d e   r e l i e f   s u r f a c e s   and  t he   t op   l a n d   s u r f a c e s   of  t h e  

c u t t i n g   b l a d e s .   A d j u s t m e n t   f e a t u r e s   a r e   i n c l u d e d   t o  

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

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

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

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

e q u i p m e n t   fo r   c a r r y i n g   o u t   t he   b a s i c   m e t h o d   of  r e s h a r p e n -  

ing   d e s c r i b e d   in  U.  S.  P a t e n t   3 , 8 8 1 , 8 8 9 .   T h e s e   m e t h o d s  

can   be  c a r r i e d   o u t   a t   h i g h   p r o d u c t i o n   r a t e s   and  w i t h  

c o m p l e t e   c o n t r o l   of  d i m e n s i o n a l   and  g e o m e t r i c   r e l a t i o n -  

s h i p s   of   t h e   c u t t i n g   b l a d e s   b e i n g   s h a r p e n e d .   As  a  r e s u l t , '  

g r e a t e r   p r o d u c t i v i t y   ( and   t h e r e f o r e   l o w e r   c o s t )   o f  

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

g r i n d i n g   e q u i p m e n t   of  t h i s   i n v e n t i o n .  

T h e s e   and  o t h e r   f e a t u r e s   and  a d v a n t a g e s   of   t h e  

i n v e n t i o n   w i l l   become   a p p a r e n t   in  t he   more   d e t a i l e d  

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

w i l l   be  made  to   t h e   a c c o m p a n y i n g   d r a w i n g s   as  b r i e f l y  

d e s c r i b e d   b e l o w .  

F i g u r e   1  i s   an  e l e v a t i o n a l   v i ew   of  t h e   a p p a r a t u s  

of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  t o p   p l a n   v i e w   of  t he   a p p a r a t u s   o f  

F i g u r e   1 ;  

F i g u r e   3  i s   a  c r o s s   s e c t i o n a l   v i ew  of   a  t o o l - h o l d i n g  

means   and  i t s   a s s o c i a t e d   d r i v e   t r a i n ,   as  s e e n   in  a  p l a n e  

b i s e c t i n g   t h e   t o o l - h o l d i n g   means   and  a  d r i v e   m o t o r  

a s s o c i a t e d   w i t h   i t s   d r i v e   t r a i n .   The  i l l u s t r a t e d  c o m p o -  

n e n t s   a r e   shown  in  a  r e v e r s e d   l a y o u t   f rom  t he   r e l a t i o n -  

s h i p s   i l l u s t r a t e d   in   F i g u r e s   1  and  2,  and  t h e   F i g u r e  

3  v i e w  i s   g r e a t l y   e n l a r g e d   f rom  t h e   s c a l e   of  F i g u r e s  

1  a n d  2 ;  

F i g u r e   4  i s   a  v i e w   s i m i l a r   to  t h a t   of  F i g u r e   3 ,  

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



I n  c r o s s   s e c t i o n   fo r   p u r p o s e s   of  i l l u s t r a t i n g  a  m e a n s  

f o r   t u r n i n g   t he   c r a d l e   body  in  i t s   a x i s ;  

F i g u r e   5  i s   an  e l e v a t i o n a l   v i e w ,   p a r t l y   in  c r o s s  

s e c t i o n ,   of  t he   p i v o t a l   m o u n t i n g   a r r a n g e m e n t   fo r   m o u n t i n g  

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

F i g u r e   6  i s   a  s i d e   e l e v a t i o n a l   v i e w ,   p a r t l y   i n  

c r o s s   s e c t i o n ,   of  a  g r i n d i n g   w h e e l   and  an  a s s o c i a t e d  

m o u n t i n g   s p i n d l e   and  means   fo r   d r i v i n g   t h e   g r i n d i n g  

w h e e l .  

F i g u r e   7  i s   a  s i d e   e l e v a t i o n a l   v i e w ,   p a r t l y   i n  

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

t h e   p o s i t i o n   of  t he   g r i n d i n g   w h e e l   t o w a r d   and  away  f r o m  

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

F i g u r e   8  i s   a  t op   p l a n   v i e w ,   p a r t l y   in  c r o s s   s e c t i o n ,  

of   c e r t a i n   p o r t i o n s   of  F i g u r e   7  as  s e e n   on  l i n e   8 - 8  

t h e r e o f ;  

F i g u r e   9  i s   an  end  e l e v a t i o n a l   v i e w ,   p a r t l y   i n  

c r o s s   s e c t i o n   of  a  m e c h a n i s m   fo r   a d j u s t i n g   t he   p o s i t i o n  

of   t h e   g r i n d i n g   w h e e l   to  a d v a n c e   the   g r i n d i n g   w h e e l  

f o r   d r e s s i n g   p u r p o s e s ,   as  s e e n   g e n e r a l l y   on  l i n e   9 - 9  

of   F i g u r e   7 ;  

F i g u r e   10  i s   a  s i d e   e l e v a t i o n a l   v i e w ,   p a r t l y   i n  

c r o s s   s e c t i o n ,   of   a  t r a v e r s i n g   means   f o r   mov ing   t h e  

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

and  a  p o s i t i o n   f o r   b e i n g   d r e s s e d ;  

F i g u r e   11  i l l u s t r a t e s   a  m a n u a l   a d j u s t m e n t   f e a t u r e  

a s s o c i a t e d   w i t h   t he   c r a d l e   a s s e m b l y .  

. F i g u r e   12  i s   a  t op   p l a n   v i ew   of  b a s i c   r e l a t i o n s h i p s  

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

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

on  a  p l u r a l i t y   of  b l a d e s   c a r r i e d   by  t h e   t o o l - h o l d i n g  

m e a n s ;  

F i g u r e   13  i l l u s t r a t e s   b a s i c   r e l a t i o n s h i p s   f o r  

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

b l a d e s  c a r r i e d   by  t h e   t o o l - h o l d i n g   means   as  t h e  t o o l -  

h o l d i n g   means   s p i n s   r e l a t i v e   to  t he   g r i n d i n g   w h e e l ;  

F i g u r e   14  i l l u s t r a t e s   a  d i s e n g a g e m e n t   of  t he   g r i n d -  



ing   w h e e l   and  t o o l - h o l d i n g   means   so  t h a t   t he   e n t i r e  

t o o l - h o l d i n g   means   can  be  t u r n e d   o v e r ;  

F i g u r e   15  i l l u s t r a t e s   a  f i n a l   s t e p   of   f o r m i n g   s e c o n d  

s i d e   r e l i e f   s u r f a c e s   on  a l l   b l a d e s   when  t he   t o o l - h o l d i n g  

means   i s   in   i t s   t u r n e d   o v e r   a t t i t u d e ;   a n d  

F i g u r e   16  i l l u s t r a t e s   r e f e r e n c e   p l a n e s   and  p o i n t s  

on  a  s i n g l e   c u t t i n g   b l a d e .  

F i g u r e s   1  and  2  i l l u s t r a t e   t h e   b a s i c   l a y o u t   o f  

c o m p o n e n t s   of   t h e   m a c h i n e   of  t h i s   i n v e n t i o n .   As  s h o w n  

in   F i g u r e   1,  t h e   m a c h i n e   i n c l u d e s   a  b a s e   s t r u c t u r e   10  

h a v i n g   an  i n c l i n e d   u p p e r   s u r f a c e   12  f o r   s u p p o r t i n g  

e s s e n t i a l   c o m p o n e n t s   of   the   m a c h i n e .   The  s u p p o r t e d  

c o m p o n e n t s   i n c l u d e   a  g r i n d i n g   w h e e l   a s s e m b l y   14  m o u n t e d  

a t   a  l o w e r   l e v e l   end  of  t h e  i n c l i n e d   u p p e r   s u r f a c e   1 2  

f o r   s u p p o r t i n g   a  g r i n d i n g   w h e e l   16  h a v i n g   a  g r i n d i n g  

f a c e   w h i c h   can   be  l o c a t e d   in  a  g r i n d i n g   p l a n e   17  a n d  

d i r e c t e d   t o w a r d   an  u p p e r   end  of  a  b a s e   s t r u c t u r e   1 0 .  

A  c r a d l e   a s s e m b l y   18  i s   m o u n t e d   a t   an  u p p e r   l e v e l   e n d  

of   t h e   i n c l i n e d   u p p e r   s u r f a c e   12  of   t h e   b a s e   s t r u c t u r e  

f o r   s u p p o r t i n g   and  p o s i t i o n i n g   a  p l u r a l i t y   of   c u t t i n g  

b l a d e s   22  r e l a t i v e   to   t h e   g r i n d i n g   f a c e   of  the   g r i n d i n g  

w h e e l   16.   A  t o o l - h o l d i n g   m e a n s ,   c o m p r i s i n g   a  r i n g - s h a p e d  

h o l d e r   20,   i s   m o u n t e d   w i t h i n   t h e   c r a d l e   a s s e m b l y   1 8  

f o r   s e c u r i n g   t h e   p l u r a l i t y   of   c u t t i n g   b l a d e s   22  in  s e r i a l  

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

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

of   t h e   g r i n d i n g   w h e e l   16.   The  i n c l i n e d   u p p e r   s u r f a c e   ; 
12  of   t h e   b a s e   s t r u c t u r e   10  p r o v i d e s   f o r   a  more  a c c e s s -  

i b l e   a r r a n g e m e n t   of   t he   t o o l - h o l d i n g   means   and  of  c o n t r o l ,  

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

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

and  o u t   of  t h e   g r i n d i n g   zone   of  t he   m a c h i n e .   A d d i t i o n -  

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

and  p o s i t i v e   p o s i t i o n i n g   of  t he   g r i n d i n g   w h e e l  1 6  a s  

i t  i s   a d v a n c e d   t o w a r d   t h e   c r a d l e   a s s e m b l y   1 8 .  R e t r a c t i o n  

m o v e m e n t s   of   t h e   g r i n d i n g   w h e e l   a s s e m b l y   14  away  f rom  t h e  

c r a d l e   a s s e m b l y   18  t a k e   a d v a n t a g e   of   g r a v i t a t i o n a l   p u l l  



on  t h e   g r i n d i n g   w h e e l   a s s e m b l y   in  i t s   p o s i t i o n   o n  t h e  

i n c l i n e d  s u r f a c e   1 2 .  

The  c r a d l e   a s s e m b l y   18  i s   m o u n t e d   on  a  c r a d l e   b a s e  

24  w h i c h   in  t u r n   i s   m o u n t e d   on  the   b a s e   s t r u c t u r e   10 

so  as  to  r o t a t e   on  a  p i v o t   a x i s   26  w h i c h   d e f i n e s   a  

r e f e r e n c e   a x i s   a b o u t   w h i c h   the   c u t t i n g   b l a d e s   22  a r e  

moved  r e l a t i v e   to  t he   g r i n d i n g   f a c e   of  the   g r i n d i n g  

w h e e l   16.  As  w i l l   be  d i s c u s s e d   in  g r e a t e r   d e t a i l   w i t h  

r e f e r e n c e   to  F i g u r e   5,  means   a r e   p r o v i d e d   f o r   c o n t r o l l i n g  

p i v o t a l   m o v e m e n t s   of  t he   c r a d l e   b a s e   24  a b o u t   i t s   a x i s  

26  so  as  to  c a r r y   t he   e n t i r e   c r a d l e   a s s e m b l y   18  a n d  

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

r e l a t i v e   to  t h e   g r i n d i n g   w h e e l   16  ( i n c l u d i n g   g e n e r a t i o n  

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

p o r t i o n   and  s i d e   p o r t i o n   of  a  b l a d e   p r o f i l e ) .  

In  a d d i t i o n   to  t he   p i v o t a l   movemen t   p r o v i d e d   b y  

t h e   c r a d l e   b a s e   24,   t h e   c r a d l e   a s s e m b l y   18  i s   m o u n t e d  

r e l a t i v e   to  t h e   c r a d l e   b a s e   24  so  t h a t   c r a d l e   a x i s   4 2  

i s   m a n u a l l y   a d j u s t a b l e   in  i t s   o f f - s e t   p o s i t i o n   r e l a t i v e  

to   t h e   p i v o t   a x i s   26.   A  r e l a t i v e l y   s i m p l e   a d j u s t m e n t  

means   28  ( a l s o   s ee   F i g u r e   11)  i s   p r o v i d e d   f o r   t h i s   t y p e  

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

c r a d l e   a s s e m b l y   18  t r a n s v e r s e l y   r e l a t i v e   to  t h e   c r a d l e  

b a s e   24  and  to   t h e   f a c e   of  t he   g r i n d i n g   w h e e l   16.  T h i s  

a d j u s t m e n t   i s   made  f o r   s e t - u p   p u r p o s e s ,   and  w i l l   b e  

d i s c u s s e d   in   g r e a t e r   d e t a i l   w i t h   r e f e r e n c e   to   F i g u r e s  

1 2 - 1 6 ,   and  i s   c a r r i e d   ou t   when  c l a m p i n g   means   30  a r e  

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

r i g i d l y   s e c u r i n g   t h e   c r a d l e   a s s e m b l y   18  r e l a t i v e   t o  

t h e   c r a d l e   b a s e   2 4 .  

In  a d d i t i o n ,   t h e   t o o l - h o l d i n g   m e a n s ' 2 0   can   b e  

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

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

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

F i g u r e s   3  and  1 6 .  



F i g u r e s   3-5  i l l u s t r a t e   d e t a i l s   of  c o n s t r u c t i o n  

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

F i g u r e s   3  and  4  r e p r e s e n t   v i e w s   of  t h e   c r a d l e   a s s e m b l y  
18  as  i t   w o u l d   a p p e a r   l o o k i n g   down  upon  the   a s s e m b l y  

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

p a r a l l e l   to  t h e   i n c l i n e   of  t he   s u r f a c e   12  of  t h e   m a c h i n e .  

F i g u r e   3  i l l u s t r a t e s   a  d r i v e   t r a i n   fo r   s p i n n i n g   t h e  

t o o l - h o l d i n g   means   20  w i t h i n   a  c r a d l e   body  40  of  t h e  

c r a d l e   a s s e m b l y   18,   and  F i g u r e   4  i l l u s t r a t e s   a  m e a n s  

f o r   t u r n i n g   t h e   c r a d l e   body  40  a b o u t   a  c r a d l e   a x i s   42  

w i t h i n   t h e   c r a d l e   a s s e m b l y .  

R e f e r r i n g   to  F i g u r e   3,  i t   can  be  s e e n   t h a t   t h e  

t o o l - h o l d i n g   r i n g   20  c o m p r i s e s   a  r i n g - s h a p e d   h o l d e r  

a s s e m b l e d   f rom  two  s e p a r a t e   d i s c - s h a p e d   m e m b e r s .   O n e  

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

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

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

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

r e c e i v i n g   an  e q u a l   number   of  c u t t i n g   b l a d e s   in  s e c u r e d  

p o s i t i o n s .   The  number   of  s l o t s   and  c u t t i n g   b l a d e s   t o  

be  c a r r i e d   t h e r e b y   may  v a r y   a c c o r d i n g   to  s p e c i f i c  n e e d s ,  

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

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

in  t he   t o o l - h o l d i n g   m e a n s .   The  a n g u l a r   s e t t i n g   of   t h e  

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

t h e   p l u r a l i t y   o f   b l a d e s .   B l a d e s   a r e   l o a d e d   and  u n l o a d e d  

m a n u a l l y   i n t o   and  o u t   of  t h e   t o o l - h o l d i n g   m e a n s ,   a n d  

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

can  be  p r o v i d e d   f o r   any  g i v e n   m a c h i n e   so  t h a t   b l a d e s  

can   be  l o a d e d   i n t o   a  d e m o u n t e d   h o l d e r   w h i l e   a  p l u r a l i t y  

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

on  t h e   m a c h i n e .   T h i s   f e a t u r e   e l i m i n a t e s   l o n g   s e t - u p  

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

of   t h e   m a c h i n e   w i t h   v e r y   l i t t l e   down  t i m e   f o r   c h a n g i n g  

h o l d e r s .   As  s h o w n ,   t h e   t o o l - h o l d i n g   means   20  i s   s e c u r e d  

t o  a  d r i v e   s p i n d l e   46  w i t h   a  f a s t e n i n g   n u t   44.   T h e )  

d r i v e   s p i n d l e   means   46  i s ,   in  t u r n ,   o p e r a t i v e l y   c o n  e c t e d  



to  a  d r i v e   m o t o r   48  t h r o u g h   a  d r i v e   t r a i n   w h i c h   i n c l u d e s :  

an  o u t p u t . s h a f t   50  f rom  t h e   d r i v e   m o t o r   48,   a  c o n n e c t i n g  

s h a f  5 2  m o u n t e d   t h r o u g h   a  p a i r   of  b e a r i n g s   54  f o r  

d r i v i n g   s p u r   g e a r s   56,   58 ,   and  60,   w h i c h   t r a n s m i t   t h e i r  

t u r n i n g   momen t s   to  a  p a i r   of  b e v e l   g e a r s   62  and  64  f o r  

d r i v i n g   a  f i n a l   s p u r   g e a r   66.   The  f i n a l   s p u r   g e a r   66 

e n g a g e s   and  d r i v e s   a  r i n g   g e a r   68  s e c u r e d   to  a  f l a n g e  

p o r t i o n   of  t he   d r i v e   s p i n d l e   46,  and  t h u s   r o t a r y   m o t i o n  

f rom  t h e   d r i v e   m o t o r   48  i s   c a r r i e d   to  the   d r i v e   s p i n d l e  

46.  A l l   of  t h e   d r i v e   t r a i n   s t r u c t u r e s   j u s t   d e s c r i b e d  

a r e   m o u n t e d   in  such   a  way  t h a t   d r i v i n g   e n g a g e m e n t   i s  

m a i n t a i n e d   b e t w e e n   t he   d r i v e   m o t o r   48  and  t h e   t o o l - h o l d i n g  

means   20  fo r   a l l   p o s i t i o n s   of  the   c r a d l e   body  40  r e l a t i v e  

to   t h e   c r a d l e   a s s e m b l y   18.   In  a d d i t i o n ,   t h e   m a j o r  

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

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

of   t h e   c r a d l e   body  40  a b o u t   i t s   c r a d l e   a x i s   42.  T h e  

d r i v e   m o t o r   48  i s   m o u n t e d   w i t h   i t s   a x i s   of  r o t a t i o n  

c o i n c i d e n t   w i t h   t he   c r a d l e   a x i s   42  and  i s   f i x e d   to  t h e  

c r a d l e   a s s e m b l y   18  so  t h a t   i t   d o e s   no t   h a v e   to  t u r n  

w i t h   t h e   t u r n i n g   m o v e m e n t s   of  t he   c r a d l e   body  4 0 .  G e a r  
r a t i o s   f o r   t h e   d r i v e   t r a i n   can  be  s e l e c t e d   to   p r o v i d e  

w h a t e v e r   s p e e d   r a n g e   may  be  d e s i r e d   f o r   s p i n n i n g   t h e  

t o o l - h o l d i n g   m e a n s ,   and  a  f i n a l   s p e e d   of  t w e n t y   to  f i f t y  

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

m o t o r   48  may  c o m p r i s e   any  known  form  of  m o t o r   m e a n s ,  
and  a  v a r i a b l e   s p e e d   h y d r a u l i c   m o t o r   can  be  u s e d   f o r  

t h i s   p u r p o s e .  
In  a d d i t i o n   to  t he   d r i v e   t r a i n   s t r u c t u r e s   d i s c u s s e d  

a b o v e ,   F i g u r e   3  a l s o   i l l u s t r a t e s   an  a d j u s t m e n t   m e a n s  

f o r   t r a n s v e r s e l y   s h i f t i n g   t h e   t o o l - h o l d i n g   means   20 

to  p r o v i d e   f o r   d i f f e r e n t   s e t - u p   p o s i t i o n s   of   t he   t o o l  

2 2  τ e l a t i v e   to  t h e   t u r n i n g   a x i s   42  f o r   t h e   c r a d l e   b o d y .  

The  a d j u s t m e n t   means   i n c l u d e s   a  m a n u a l l y   o p e r a t e d   s c r e w  

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

73  r e l a t i v e   to  a  b o r e   72  in  w h i c h   i t   i s   m o u n t e d .   A 



s e p a r a t e ,   e x t e r i o r   l o c k i n g   means   is  p r o v i d e d .   I t  c a n  

"be  s e e n   t h a t   t h e  r i n g   g e a r   68  i s   of  a  s u f f i c i e n t   w i d t h  

to  p e r m i t   l i m i t e d   a d j u s t m e n t   of  t h e   d r i v e   s p i n d l e   r e l a t i v e  

to  t h e   s p u r   g e a r   66  w i t h   w h i c h   i t   m e s h e s .   The  p u r p o s e  
in  p r o v i d i n g   fo r   t h i s   a d j u s t m e n t   f e a t u r e   i s   one  o f  

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

e a c h   c u t t i n g   b l a d e   r e l a t i v e   to  t he   c r a d l e   a x i s   42,   a s  

v i e w e d   in  t h e   F i g u r e   3  o r i e n t a t i o n .   T h i s   f e a t u r e   w i l l  

be  d i s c u s s e d   w i t h   r e f e r e n c e   to  F i g u r e s   1 2 - 1 6 .  

F i g u r e   4  i l l u s t r a t e s   a  s e p a r a t e   d r i v e   m e c h a n i s m  

f o r   t u r n i n g   t h e   c r a d l e   body  40  o v e r   w i t h i n   t h e   c r a d l e  

a s s e m b l y   18.   As  p r e v i o u s l y   d i s c u s s e d ,   t h e   c r a d l e   b o d y  

40  i s   f i t t e d   w i t h i n   t he   c r a d l e   a s s e m b l y   18  f o r   b e i n g  

t u r n e d   o v e r   in  i t s   a x i s   42,   and  t h i s   m o t i o n   p r o v i d e s  

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

20  c a r r i e d   by  t h e   c r a d l e   body  40.  A  s e p a r a t e   m o t o r  

means   80  i s   f i x e d   to   a  n o n - r o t a t i n g   p o r t i o n   of  t he   c r a d l e  

a s s e m b l y   18  so  t h a t   i t s   o u t p u t   s h a f t   82  can   t r a n s m i t  

a  d r i v i n g   moment   to  a  s p u r   g e a r   84  c a r r i e d   t h e r e b y .  

The  s p u r   g e a r   84  m e s h e s   w i t h   and  d r i v e s   a  l a r g e r   s p u r  

g e a r   86 ,   and  t h e   l a r g e r   spu r   g e a r   86  i s   s e c u r e d   to   t h e  

c r a d l e   body  40.   T h u s ,   t h e   l a r g e r   s p u r   g e a r   86  can   r o t a t e  

t h e   c r a d l e   body  40  to  a  s e l e c t e d   a t t i t u d e   d e t e r m i n e d  

by  c o n v e n t i o n a l   c o n t r o l   d e v i c e s   w h i c h   a r e   no t   i l l u s t r a t e d  

and  w h i c h   do  n o t   form  a  s e p a r a t e   p a r t   of   t he   p r e s e n t  

i n v e n t i o n .   Use  of  t h i s   f e a t u r e   w i l l   be  d e s c r i b e d   w i t h  

r e f e r e n c e   to  F i g u r e s   1 2 - 1 6 .   A d d i t i o n a l l y ,   s u f f i c i e n t  

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

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

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

t h e   t o o l - h o l d i n g   m e a n s .  

F i g u r e   5  i s   an  e l e v a t i o n a l   v i ew   of  a  p i v o t a l   m o u n t -  

ing   a s s e m b l y   f o r   t h e   c r a d l e   a s s e m b l y   18  and  i t s  a s s o c i a t e d  

c r a d l e   b a s e   24.  P o r t i o n s   of  t he   d r a w i n g s   h a v e  b e e n   c u t  

away  in  a  v e r t i c a l   p l a n e   w h i c h   l i e s   on  t h e   p i v o t   a x i s  

2 6 .   As  p r e v i o u s l y   d i s c u s s e d ,   t h e   e n t i r e   c r a d l e   a s s e m b l y  

18  can   be  swung  a b o u t   t he   p i v o t   a x i s   26  so  t h a t   t h e  



c u t t i n g   b l a d e s   c o n t a i n e d   w i t h i n   the   t o o l - h o l d i n g   m e a n s  
t 

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

to  t h e  g r i n d i n g   p l a n e   17.  The  d i f f e r e n t   p o s i t i o n s   w h i c h  

r e s u l t   f rom  t h i s   p i v o t a l   movemen t   of  the   c r a d l e   a s s e m b l y  
18  can   be  s e e n   in  t h e   F i g u r e s   12  and  13  v i e w s .   In  o r d e r  

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

a s s e m b l y   18,   t he   c r a d l e   b a s e   24  ( t o   wh ich   the   c r a d l e  

a s s e m b l y   18  i s   n o r m a l l y   c l a m p e d )   i s   p r o v i d e d   w i t h   a  

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

p l a t e   90  s e c u r e d   to  a  l o w e r   end  t h e r e o f .   The  c r a d l e  

b a s e   24  and  i t s   a s s o c i a t e d   s p i n d l e   a s s e m b l y   s t r u c t u r e s  

a r e   m o u n t e d   and  s u p p o r t e d   w i t h i n   t he   f r a m e w o r k   of  t h e  

b a s e   s t r u c t u r e   10  in  such   a  way  t h a t   t he   e n t i r e   l o a d  

of   t he   c r a d l e   a s s e m b l y   18  can   be  c a r r i e d   and  r o t a t e d  

a b o u t   t he   a x i s   26  when  t he   d r i v e   p l a t e   90  i s  m o v e d   b y  

a  h y d r a u l i c   ram  92  ( s e e   F i g u r e   2)  i n t e r c o n n e c t e d   b e t w e e n  

a  s t a t i o n a r y   p o r t i o n   of  t he   b a s e   s t r u c t u r e   10  and  a  

d r i v e   p i n   94  a s s o c i a t e d   w i t h   t h e   d r i v e   p l a t e   90.  M o v e m e n t s  

of  t h e   h y d r a u l i c   ram  92  a r e   c o n t r o l l e d   w i t h   k n o w n ,  

c o n v e n t i o n a l   d e v i c e s .   L i m i t   p o s i t i o n s   f o r   t he   p i v o t a l  

m o v e m e n t   of  t h e   c r a d l e   a s s e m b l y   ( a b o u t   t he   a x i s   2 6 )  

a r e   s e t   by  f i x e d   s t o p s   96  and  a d j u s t a b l e   s t o p s   9 8 .  

The  f i x e d   s t o p s   96  a r e   m o u n t e d   in  a  f i x e d   s t r u c t u r e  

97  s e c u r e d   to   a  p o r t i o n   of  t he   b a s e   s t r u c t u r e  1 0   a n d  

i n c l u d e   p r o j e c t i n g   e l e m e n t s   t h a t   can   be  moved  ( b y  

h y d r a u l i c   means )   i n t o   and  o u t   of   the   p a t h   of   t r a v e l  

of   t he   a d j u s t a b l e   s t o p s   98.   In  t h i s   way,  more  t h a n  

two  l i m i t   p o s i t i o n s   can   be  p r o v i d e d   f o r   p i v o t i n g   t h e  

c r a d l e   i n a s m u c h   as  a  s t o p   96  can   be  w i t h d r a w n   m o m e n t a r i l y  

w h i l e   a  s t o p   98  b y p a s s e s   i t ,   f o l l o w e d   by  a  m o v e m e n t  

of  t h e   s t o p   96  back   i n t o   a  p o s i t i o n   f o r   i n t e r c e p t i n g  

a  d i f f e r e n t   s t o p   98  c a r r i e d   by  one  of  the   f a c e   c o u p l i n g  

m e m b e r s   99.   The  f a c e   c o u p l i n g   members   99  c a n  b e   s e p a r a t e d  

a n d  r o t a t e d   r e l a t i v e   to  e a c h   o t h e r   to  p r o v i d e   fo r   v e r y  

p r e c i s e   ( w i t h i n   one  m i n u t e )   r e p o s i t i o n i n g   of  the   s t o p s  

98  a b o u t   t h e   s t a c k   of  c o u p l i n g   members   9 9 .  



T u r n i n g   now  to  t h e   g r i n d i n g   end  of  t h e   m a c h i n e ,  
F i g u r e s   6  t h r o u g h   10  i l l u s t r a t e   d e t a i l s   o f  t h e   v a r i o u s  
a s s e m b l i e s   a s s o c i a t e d   w i t h   t h e   g r i n d i n g   w h e e l   a s s e m b l y  
14.   As  shown  in  F i g u r e   6,  t h e   g r i n d i n g   w h e e l   16  c o m p r i s e s  

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

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

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

w i t h   t he   g r i n d i n g   w h e e l   a s s e m b l y   14.  The  g r i n d i n g   w h e e l  

16  i s   d r i v e n   by  a  p u l l e y   100  i n t e r c o n n e c t e d   to   t h e  

g r i n d i n g   w h e e l   i t s e l f ,   and  t h e   p u l l e y   100  r e c e i v e s   i t s  

d r i v i n g   moment   f rom  a  r e v e r s i b l e   d r i v e   m o t o r   102  ( s e e  

F i g u r e   2)  and  a  d r i v e   b e l t   1 0 4 .  

The  g r i n d i n g   w h e e l   a s s e m b l y   14  i s   m o u n t e d   on  w a y s  
106  ( s e e   F i g u r e s   1  and  2)  f o r   b e i n g   a d v a n c e d   and  r e t r a c t e d  

t o w a r d   and  away  f rom  t h e   c r a d l e   a s s e m b l y   1 8 . .   T h i s  

p r o v i d e s   f o r   e n g a g e m e n t   and  d i s e n g a g e m e n t   of  t he   g r i n d i n g  

w h e e l   16  w i t h   t h e   t o o l i n g   to  be  s h a r p e n e d .   F i g u r e s  

7-9  i l l u s t r a t e   d e t a i l s   of  a  m e c h a n i s m   f o r   c o n t r o l l i n g  

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

w h e e l   t o w a r d s   and  away  f rom  t h e   c r a d l e   a s s e m b l y .  

As  shown  in  F i g u r e   7  a  m o v e a b l e   p o r t i o n   108  6 f  

t h e   g r i n d i n g   w h e e l   a s s e m b l y   i s   m o u n t e d   on  ways   106  f o r  

b e i n g   a d v a n c e d   and  r e t r a c t e d   t o w a r d   and  away  f rom  t h e  

c r a d l e   a s s e m b l y   1 8 .  A   v a r i a b l e   s p e e d   d r i v e   m o t o r   1 1 0  

i s   m o u n t e d   on  t h e   m o v e a b l e   p o r t i o n   108  and  s e r v e s   t o  

d r i v e   a  l a r g e   p u l l e y   112  t h r o u g h   a  d r i v e   b e l t   114 .   A s  

shown  in  F i g u r e   8,  t h e   l a r g e   p u l l e y   112  i s   s e c u r e d   t o  

a  d r i v e   s h a f t   116  h a v i n g   a  worm  g e a r   118  s e c u r e d   t h e r e t o .  

The  worm  118 ,   in  t u r n ,   d r i v e s   a  g e a r   w h e e l   120  f o r  

r o t a t i n g   a  s p i n d l e   122  ( F i g u r e   7)  and  a  cam  124  c a r r i e d  

a t   a  l o w e r   end  t h e r e o f .   The  cam  124  i s   s h a p e d   to  d e f i n e  

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

e n t i r e   a s s e m b l y   108 .   The  c i r c u m f e r e n t i a l   p r o f i l e   o f  

t h e   cam  124  b e a r s   a g a i n s t   a  f o l l o w e r   126  w h i c h   i s  o p e r a -  

t i v e l y   c o n n e c t e d   to  a  f i x e d   h o u s i n g   128  s e c u r e d  

t o   a  c r o s s - s l i d e   member  101 ,   and  t h e   f i x e d   h o u s i n g   1 2 8  



d o e s  n o t   move  t o w a r d   and  away  f rom  t h e   p o s i t i o n   of  t h e  
c r a d l e  a s s e m b l y   d u r i n g   n o r m a l   c y c l i n g   o f  t h e   m a c h i n e .  

I t   can  be  s e e n   t h a t   t he   p o s i t i o n   of  the   f o l l o w e r   126  

can  be  a d j u s t e d   m a n u a l l y   w i t h   a  s c r e w   a d j u s t m e n t   130  

so  t h a t   t h e   p o s i t i o n   of  a  new  g r i n d i n g   w h e e l   16  c a n  

be  s e t   r e l a t i v e   to  a  d r e s s e r .   In  a d d i t i o n ,   p r o v i s i o n  

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

f o l l o w e r   126  in  a  way  w h i c h   a d v a n c e s   t he   g r i n d i n g   w h e e l  

16  d u r i n g   a  g r i n d i n g   c y c l e   fo r   d r e s s i n g   p u r p o s e s .   T h i s  

a u t o m a t i c   f e e d   i s   a c h i e v e d   w i t h   a  known  d e v i c e ,   i l l u s t r a t e d  

in  F i g u r e s   7  and  9,  f o r  i m p a r t i n g   i n c r e m e n t a l   t u r n s  

to  t he   s c r e w   means   130  w h i c h   a d j u s t s   t he   p o s i t i o n   o f  

t h e   f o l l o w e r   1 2 6 .  

The  a u t o m a t i c   a d j u s t i n g   d e v i c e   of  F i g u r e   9  i n c l u d e s  

a  r a t c h e t   w h e e l   132  s e c u r e d   to  t he   a d j u s t m e n t   s c r e w  

130 .   A  pawl   134  p e r i o d i c a l l y   e n g a g e s   s u c c e s s i v e   t e e t h  

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

of  a  p i s t o n   136  c a r r i e d   w i t h i n   a  c y l i n d r i c a l   c h a m b e r  

138 .   R e c i p r o c a t i o n s   of  the   p i s t o n   136  can   be  a c h i e v e d  

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

of  t h e   c h a m b e r   138  in  a c c o r d a n c e   w i t h   known  t e c h n i q u e s  

and  w i t h   p r o v i s i o n   f o r   a d j u s t i n g   t h e   number   of  r e c i p r o c a -  

t i o n s   in  o r d e r   to  d r e s s   a  d e s i r e d   amoun t   of  m a t e r i a l  

f rom  t h e   g r i n d i n g   w h e e l   16.  A  s e p a r a t e   c l a m p i n g  p i s t o n  

133  is   p r o v i d e d   fo r   l o c k i n g   t he   a d j u s t i n g   d e v i c e   b e t w e e n  

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

F i g u r e   10  i l l u s t r a t e s   a  t r a v e r s i n g   means   fo r   m o v i n g  

a  c r o s s   s l i d e   101  a l o n g   ways  140  so  t h a t   t he   g r i n d i n g  

w h e e l   a s s e m b l y   14  can   b e  m o v e d   f rom  a  p o s i t i o n   f o r  

g r i n d i n g   w o r k p i e c e s   ( as   shown  in  F i g u r e   2)  to  a  p o s i t i o n  

w h e r e   t he   g r i n d i n g   w h e e l   can  be  d r e s s e d   by  a  d r e s s i n g  

m e c h a n i s m   142  ( t o w a r d s   t he   t o p   of   F i g u r e   2 ) .   T h i s  

p o s i t i o n   i s   a l s o   u sed   f o r   u n l o a d i n g   t h e   w o r k h o l d e r .  

T y p i c a l l y ,   t h e   g r i n d i n g   w h e e l   i s   d r e s s e d   s e v e r a l   t i m e s  

d u r i n g   e a c h  o p e r a t i o n   of  t he   g r i n d i n g   c y c l e ,   and  i t  

i s  p o s s i b l e   to   p r o v i d e   fo r   a  r a p i d   movemen t   of  t h e  



g r i n d i n g   w h e e l   16  to   a  p o s i t i o n   f o r   b e i n g   d r e s s e d   b y  
t h e   d r e s s i n g   d e v i c e   142  w h e n e v e r   t h e   t o o l - h o l d i n g   m e a n s  
20  i s   b e i n g   r e p o s i t i o n e d   to  p r e s e n t   d i f f e r e n t   s u r f a c e s  

f o r   b e i n g   s h a r p e n e d .  

B a s i c a l l y ,   t h e   t r a v e r s i n g   means   of  F i g u r e   10 

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

150  f i t t e d   w i t h i n   a  c y l i n d e r   152  and  a  s e c o n d a r y   p i s t o n  

154  f i t t e d   w i t h i n   a  c y l i n d e r   156 .   The  p r i m a r y   p i s t o n  

150  i s   a c t u a t e d   w i t h   h y d r a u l i c   f l u i d   to  p r o v i d e   a  m a j o r  

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

g r i n d i n g   and  d r e s s i n g   p o s i t i o n s .   Movement   of  t h e  p i s t o n  

150  i s   t r a n s m i t t e d   t h r o u g h   a  p i s t o n   rod  158  to   t h e  

m o v e a b l e   c r o s s - s l i d e   101  on  w h i c h   t h e   g r i n d i n g   w h e e l  

a s s e m b l y   i s   c a r r i e d .   The  s e c o n d a r y   p i s t o n   154  f u n c t i o n s  

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

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

and  f i n i s h   g r i n d i n g   s e q u e n c e s .   In  a d d i t i o n ,   a  s c r e w  

member  162  can   be  m a n u a l l y   a d j u s t e d   f o r   p r e c i s e l y   s e t t i n g  

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

14  r e l a t i v e   to  t h e   p i v o t   a x i s   2 6 .  

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

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

of   p r e c i s i o n   g r i n d i n g   o p e r a t i o n   t h a t   can  be  c a r r i e d  

o u t   w i t h   s u c h   a  m a c h i n e .   F i g u r e s   12  t h r o u g h   15  i l l u s t r a t e  

a  s e r i e s   of  s e q u e n t i a l   s t e p s   t h a t   can  be  c a r r i e d   o u t  

in  a  f u l l y   a u t o m a t e d   c y c l e   of   t h e   m a c h i n e   when  u s e d  

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

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

S u r f a c e s   w h i c h   a r e   to  be  s h a r p e n e d   i n c l u d e   ( s e e   F i g u r e  

16)  a  t o p l a n d   s u r f a c e   180  ( a t   t h e   end  of  e a c h   c u t t i n g  

b l a d e ) ,   a  f i r s t   s i d e   r e l i e f   s u r f a c e   182 ,   and  a  s e c o n d  

s i d e   r e l i e f   s u r f a c e   184 .   T h e s e   t h r e e   s u r f a c e s   r e p r e s e n t  

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

c o n t r o l l e d   t o l e r a n c e s .   In  a d d i t i o n ,   i t   i s   d e s i r a b l e  

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

s u r f a c e   180  w i t h   t h e   s i d e   r e l i e f   s u r f a c e s   182  and  1 8 4  



so  as  to   p r o d u c e   r o u n d e d   c o r n e r s   a t   the   end  of  e a c h  

c u t t i n g   b l a d e .  

F i g u r e   12  i l l u s t r a t e s   a  s t a r t i n g   p o s i t i o n   f o r  a  

g r i n d i n g   c y c l e .   At  t he   b e g i n n i n g   of  the   c y c l e   t h e  

t o o l - h o l d i n g   means   20  i s   s p i n n i n g   a b o u t   i t s   a x i s   200  

w i t h   a  b a t c h   of  c u t t i n g   b l a d e s   22  m o u n t e d   t h e r e i n   f o r  

s h a r p e n i n g .   The  c r a d l e   a x i s   42  is   p o s i t i o n e d   at   a  

p e r p e n d i c u l a r   to  a  t h e o r e t i c a l   g r i n d i n g   p l a n e   1 7 ,  

and  t h e   g r i n d i n g   w h e e l   16  is   a d v a n c e d   t o w a r d   t h e  

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

g r i n d i n g   p l a n e   17.   T h i s   a d v a n c e m e n t   of  the   g r i n d i n g  

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

180  on  a l l   c u t t i n g   b l a d e s   c o n t a i n e d   w i t h i n   t he   t o o l -  

h o l d i n g   m e a n s .  

A  s e c o n d   s t e p   of  t h e   c y c l e   i n v o l v e s   a  s w i n g i n g  

m o v e m e n t   of   t h e   c r a d l e   a s s e m b l y   18  a b o u t   t he   p i v o t   a x i s  

26.   T h i s   i s   c a r r i e d   ou t   t h r o u g h   a  c o n t r o l l e d   a c t u a t i o n  

of   t h e   ram  92  ( F i g u r e   2)  as  p r e v i o u s l y   d e s c r i b e d ,   a n d .  

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

b e t w e e n   t h e   t o p l a n d   s u r f a c e   180  and  t he   s i d e   r e l i e f  

s u r f a c e   182 .   E v e n t u a l l y   t h e   r e l a t i o n s h i p   of  t h e  c u t t i n g  

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

13 ,   and  t h i s   p r o v i d e s   fo r   a  s h a r p e n i n g   of  the   f i r s t  

s i d e   r e l i e f   s u r f a c e   182  on  a l l   of  t h e   c u t t i n g   b l a d e s  

c o n t a i n e d   w i t h i n   t he   t o o l - h o l d i n g   m e a n s .  

In  o r d e r   to   c a r r y   o u t   a  c o r r e c t   b l e n d i n g   of  t h e  

t o p l a n d   s u r f a c e   180  w i t h   t h e   s i d e   r e l i e f   s u r f a c e   1 8 2 ,  

as  j u s t   d e s c r i b e d ,   i t   is   n e c e s s a r y   t h a t   the   p i v o t   a x i s  

26  p a s s   t h r o u g h   a  p o i n t   202  ( s e e   F i g u r e   16)  of  e a c h  

c u t t i n g   b l a d e   22  as  t he   c u t t i n g   b l a d e   is   b r o u g h t   i n t o  

f u l l   e n g a g e m e n t   w i t h   t he   g r i n d i n g   w h e e l   16.  C o r r e c t  

p o s i t i o n i n g   of  t he   c r a d l e   a s s e m b l y   fo r   t h i s   p u r p o s e  
i s   a c h i e v e d   by  a  m a n u a l   a d j u s t m e n t   s c r e w   204  ( s e e  

F i g u r e s   2  and  11)  w h i c h   i s   u s e d   f o r   i n i t i a l l y   s e t t i n g  

t he   t r a n s v e r s e   p o s i t i o n   of  t he   c r a d l e   a s s e m b l y   1 8 .  



I n  o r d e r   t o   c a r r y   o u t   t h i s   a d j u s t m e n t  i t   i s   n e c e s s a r y   t o  

u n c l a m p   t h e   c r a d l e   a s s e m b l y   18  f r o m   i t s   c r a d l e   b a s e   2 4  

so  t h a t   t h e   c r a d l e   a s s e m b l y   c a n   be  t r a v e r s e d   on  w a y s  

p r o v i d e d   f o r   t h i s   p u r p o s e .  

F i g u r e   14  i l l u s t r a t e s   a  s t e p   in   a  c y c l e   in   w h i c h  

t h e   g r i n d i n g   w h e e l   16  i s   w i t h d r a w n   f r o m   c o n t a c t   w i t h   t h e  

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

m e a n s   can   be  c o m p l e t e l y   t u r n e d   o v e r   in   i t s   a x i s   42  t o  

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

same  a r e a   o f   t h e   g r i n d i n g   f a c e   of   t h e   g r i n d i n g   w h e e l   16  a s  

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

As  shown  in   F i g u r e   16,  t h e   c r a d l e   a x i s   42  i s  s e t   to   b i s e c t  

t h e   w i d t h   of   t h e   t o p l a n d   180  ( t h r o u g h   an  a d j u s t m e n t   o f  

p o s i t i o n   of   t h e   t o o l - h o l d i n g   m e a n s   20  w i t h   t h e   a d j u s t m e n t  

s c r e w   70  shown   in   F i g u r e   3 ) .   T h i s   s e t t i n g   r e s u l t s   i n  

r e f e r e n c e   p o i n t   206  b e i n g   p o s i t i o n e d   e x a c t l y   on  r e f e r e n c e  

a x i s   26  when   t h e   t o o l - h o l d i n g   m e a n s   i s   t u r n e d   o v e r   1 8 0 0  

by  m o t o r   80  t h r o u g h   g e a r i n g   84,   8 6 , t o   t h e   p o s i t i o n   s h o w n  

in   F i g u r e s   14  a n d   15;  u p o n   t u r n i n g   o v e r   o f   t h e   t o o l   h o l d i n g  

m e a n s   20  t h e   d i r e c t i o n   of   g r i n d i n g   a c t i o n   i s   r e v e r s e d   s o  

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

away   f r o m   t h e   f r o n t   s u r f a c e   o f   e a c h   c u t t i n g   b l a d e   22 .   A s  

b e f o r e ,   a  c u r v e d   p r o f i l e   c an   be   f o r m e d   b e t w e e n   t h e   t o p l a n d  

s u r f a c e   180  and   t h e   s e c o n d   s i d e   r e l i e f   s u r f a c e   184  w h e n  

t h e   c r a d l e  a s s e m b l y   18  i s   swung   a b o u t   t h e   r e f e r e n c e   a x i s  

26  t o   t h e   p o s i t i o n   shown  i n   F i g u r e   15.   E a c h   o f   t h e  

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

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

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

t o . i t s   a s s o c i a t e d   r e f e r e n c e   p o i n t   202  or   2 0 6 .  



An  i m p o r t a n t   f e a t u r e   of  t h e   i n v e n t i o n   i s   i t s  

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

g r i n d i n g   p l a n e   17  t h r o u g h   a  p r e c i s e   c o n t r o l   of   p o s i t i o n  

of   t h e   d r e s s i n g   m e c h a n i s m   142 .   T h i s   o b v i a t e s   a  n e e d  

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

p r e c i s i o n   a d j u s t m e n t s   and   m o v e m e n t s   of   h e a v i e r   c o m -  

p o n e n t s   of  t h e   m a c h i n e .   T h u s ,   in  s e t t i n g   up  t h e   m a c h i n e ,  

t h e   c r a d l e   and   t o o l - h o l d e r   p o s i t i o n s   a r e   s e t   as  c l o s e l y  

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

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

a c h i e v e   d e s i r e d   t o l e r a n c e s   on  t h e   o r d e r   of   0 . 0 0 0 2   i n c h .  

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

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

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

s t e p s   t o   t h o s e   d i s c u s s e d   a b o v e .   For   e x a m p l e ,   i t   m a y  

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

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

t h e   g r i n d i n g   w h e e l   can   be  d r e s s e d   more   f r e q u e n t l y   o r  

so  t h a t   a  more   p r e c i s e   r e - e n g a g e m e n t   c an   be  a c h i e v e d   w i t h   a  

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

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

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

be  a p p a r e n t   t o   t h o s e   s k i l l e d   in   t h i s   a r t .   O t h e r   f o r m s  

and   s h a p e s   of   g r i n d i n g   w h e e l s   may  be  u t i l i z e d ,   r e l a t i v e  

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

g r i n d i n g   w h e e l   can   be  a c h i e v e d   by  m o v i n g   t h e   c u t t i n g  

b l a d e s   as   w e l l   as   by  m o v i n g   t h e   g r i n d i n g   w h e e l ,   and   p r o f i l e  

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

on  r e l i e f   s u r f a c e s   o f   c u t t i n g   b l a d e s ,   i f   d e s i r e d .   O t h e r  

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



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

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

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

t h e   s c o p e   of   t h e  c a i m s   of   t h i s   i n v e n t i o n .  



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

g r i n d i n g   of   c r i t i c a l   s u r f a c e s   o f   c u t t i n g   b l a d e s   ( 2 2 )  

of   a  t y p e   w h i c h   i n c l u d e  

(a)  a  f i r s t   s i d e   r e l i e f   s u r f a c e   ( 1 8 2 ) ,  

(b)  a  t o p l a n d   s u r f a c e   ( 1 8 0 ) ,  

(c)  a  s e c o n d   s i d e   r e l i e f   s u r f a c e   ( 1 8 4 ) ,  s a i d  

m a c h i n e   h a v i n g   a  g r i n d i n g   w h e e l   (16)  w i t h   a  s u b s t a n t i a l l y  

f l a t   g r i n d i n g   p l a n e   (17)  f o r   c o n t a c t i n g   a n d   g r i n d i n g  

s a i d   s u r f a c e s   ( a ) ,   (b)  and   (c)  of   s a i d   c u t t i n g  b l a d e s ,  

c h a r a c t e r i z e d   b y :  

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

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

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

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

s h a p e d   member   (20)  f o r   c a r r y i n g   t h e   p l u r a l i t y   of   b l a d e s  

(22)  w i t h   t h e i r   end   p o r t i o n s   p r o j e c t i n g   b e y o n d   a  

c i r c u m f e r e n c e   t h e r e o f ,  

d r i v i n g  m e a n s   (48,   50,  5 2 ,  5 6 ,   58,   60,   62,  6 4 ,  

66,  68  46)  f o r   s p i n n i n g   s a i d   b l a d e - c a r r i e r   member   ( 2 0 )  



a n d   b l a d e s   c a r r i e d   by  i t ,   r e l a t i v e   to   s a i d   g r i n d i n g  

w h e e l   ( 1 6 ) ,  

a  c r a d l e   a s s e m b l y   (18)  f o r   s u p p o r t i n g   t h e  

b l a d e - c a r r i e r   member   ( 2 0 ) i n   s e p a r a t e   p o s i t i o n s   f o r  

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

same  g r i n d i n g   p l a n e   and   a r e a   of   s a i d   g r i n d i n g   w h e e l   ( 1 6 ) ,  

a n d  

c o n t r o l  m e a n s   (90,   92,  96,  98}  f o r  m o v i n g   s a i d  

c r a d l e   a s s e m b l y   (18)  t o   s a i d   s e p a r a t e   p o s i t i o n s ,  

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

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

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

m e m b e r   (20)  and   i t s   c o n t a i n e d   b l a d e s   in   a  f i r s t   p o s i t i o n  

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

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

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

(20)  o v e r   t o   a  s e c o n d   p o s i t i o n   f o r   s p i n n i n g   i t s   c o n t a i n e d  

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

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

b l a d e s .  

2.  A  m a c h i n e   a c c o r d i n g   t o   C l a i m   1  w h e r e i n   s a i d  

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

a s s e m b l y   a r o u n d   a  r e f e r e n c e   a x i s   (26)  w h i c h   p a s s e s  

t h r o u g h   a  t i p   p o r t i o n   o f   e a c h   c u t t i n g   b l a d e   (22)  w h e n  

t h e   c u t t i n g   b l a d e   i s   in   t h e   g r i n d i n g   p l a n e   (17)  of   t h e  

g r i n d i n g   w h e e l   ( 1 6 ) .  

3.  A  m a c h i n e   a c c o r d i n g   t o   C l a i m   1  o r  c l a i m   2  a n d  

i n c l u d i n g   a  c r a d l e   b o d y   (40)  w i t h i n   s a i d   c r a d l e   a s s e m b l y  

(18)  a n d   f u r t h e r   i n c l u d i n g   t u r n i n g   m e a n s   ( 8 0 , 8 2 , 8 4 , 8 6 )  

f o r   t u r n i n g   s a i d   c r a d l e   b o d y   o v e r   in   an  a x i s   (42)  t h e r e o f .  



4.  A  m a c h i n e   a c c o r d i n g   t o   C l a i m   3  w h e r e i n  s a i d  

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

i n c l u d e s  

a  d r i v e   m o t o r   ( 4 8 )  h a v i n g   an  o u t p u t   s h a f t  

(50)  m o u n t e d   to   r o t a t e   in  s a i d   c r a d l e   a x i s ,   a n d  

a  d r i v e   t r a i n   (52,  56,  58,  60,  62,  64,  66,  68)  

o p e r a t i v e l y   c o n n e c t e d   b e t w e e n   s a i d   d r i v e   m o t o r   ( 4 8 )  

and   t h e   b l a d e - c a r r i e r   member   ( 2 0 ) ,   s a i d   d r i v e   t r a i n  

b e i n g   c a r r i e d   by  t h e   c r a d l e   b o d y   (40)  so  as   t o  f o l l o w  

t u r n i n g   m o v e m e n t s   of   t h e   c r a d l e   b o d y   in   i t s   a x i s   ( 4 2 ) .  

5.  A  m a c h i n e   a c c o r d i n g   t o   C l a i m   3  o r  C l a i m   4  a n d  

i n c l u d i n g   m e a n s   ( 7 0 , 7 3 ) ,   f o r   a d j u s t i n g   t h e   p o s i t i o n   o f  

t h e   b l a d e - c a r r i e r   member   (20)  m e a n s   w i t h i n   s a i d   c r a d l e  

b o d y   ( 4 0 ) .  

6.  A  m a c h i n e   a c c o r d i n g   t o   C l a i m   5  a n d   i n c l u d i n g  

m e a n s   ( 2 8 , 2 0 4 )   f o r   a d j u s t i n g   t h e   w o r k i n g   p o s i t i o n   of   t h e  

b l a d e - c a r r i e r   member   (20)  r e l a t i v e   t o   a  p i v o t   a x i s   ( 2 6 )  

of   t h e   c r a d l e   a s s e m b l y   ( 1 8 ) .  

7.  A  m a c h i n e   a c c o r d i n g   t o   C l a i m   1  a n d   i n c l u d i n g  

t r a v e r s i n g  m e a n s   (150 ,   154,   158)  f o r  m o v i n g   s a i d  g r i n d i n g  

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

b e i n g   d r e s s e d   by  a  d r e s s e r   ( 1 4 2 ) .  

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

c u t t i n g   b l a d e s   of   t h e   t y p e   t h a t   r e q u i r e   no  s h a r p e n i n g  

of  t h e i r   f r o n t   c u t t i n g   f a c e s   b u t   w h i c h   do  r e q u i r e  

s h a r p e n i n g   of   (a)  a  t o p l a n d   s u r f a c e   ( 1 8 0 ) ,   (b)  a  f i r s t  

s i d e   r e l i e f   s u r f a c e   ( 1 8 2 ) ,   and   (c)  a  s e c o n d   s i d e   r e l i e f  

s u r f a c e   ( 1 8 4 ) ,   s a i d   m e t h o d   c h a r a c t e r i s e d   b y  ' t h e   s t e p s   o f  

m o u n t i n g   s a i d   c u t t i n g   b l a d e s   in   a  h o l d e r   ( 2 0 )  

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



a  s i n g l e   g r i n d i n g   p l a n e   (17)  of   a  g r i n d i n g   w h e e l   ( 1 6 )  

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

on  a l l   of  t h e   c u t t i n g   b l a d e s   (22)  as  t h e y   s p i n   i n  

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

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

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

b l a d e s   in   a  p l a n e   of   r o t a t i o n   c o n t a i n i n g   a x i s   (42)  t h a t  

i n t e r s e c t s   a  r e f e r e n c e   a x i s   ( 2 6 ) ,  

f o r m i n g   s a i d   t o p l a n d   s u r f a c e   (180)   a n d   s a i d  

f i r s t   s i d e   r e l i e f   s u r f a c e   (182)   of   e a c h   c u t t i n g   b l a d e  

w h i l e   s a i d   h o l d e r   i s   s p i n n i n g   in   s e p a r a t e   p o s i t i o n s   o f  

o r i e n t a t i o n   r e l a t i v e   to   t h e   g r i n d i n g   w h e e l   ( 1 6 ) ,  

t u r n i n g   t h e   h o l d e r   o v e r   in   a  t u r n i n g   a x i s   ( 4 2 )  

w h i c h   i n t e r s e c t s   s a i d   r e f e r e n c e   a x i s   ( 2 6 ) ,   a n d  

f o r m i n g   s a i d   s e c o n d   s i d e   r e l i e f   s u r f a c e   ( 1 8 2 )  

w h i l e   s a i d  h o l d e r   (20)  i s   s p i n n i n g   r e l a t i v e   t o   t h e  

g r i n d i n g   w h e e l   ( 1 6 ) .  

9.  A  m e t h o d   a c c o r d i n g   t o   C l a i m   8  w h e r e i n   t h e   s t e p  

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

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

c o m p r i s i n g  

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

g r i n d i n g   w h e e l   in   t h e   p l a n e   o f   r o t a t i o n   o f   t h e   g r i n d i n g  

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

b r o u g h t   i n t o   t h e   g r i n d i n g   p l a n e   (17)  of   t h e   g r i n d i n g  

w h e e l   (16)  t o   f o r m   s a i d   t o p l a n d   s u r f a c e s   (180)  on  t h e  

c u t t i n g   b l a d e s   ( 2 2 ) ,  

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

( 2 6 ) ,   a n d  

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



10.  The  m e t h o d   of  C l a i m   8  or  C l a i m   9  a n d  

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

a c t i o n   b e t w e e n   s a i d   c u t t i n g   b l a d e s   (22)  and   s a i d  

g r i n d i n g   w h e e l   (16)  when  s a i d   h o l d e r   (20)  i s   t u r n e d  

o v e r   in   i t s   t u r n i n g   a x i s   (42)  f o r   f o r m i n g   t h e   s e c o n d  

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

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

f rom  t h e   f r o n t   f a c e   of  e a c h   c u t t i n g   b l a d e   as  e a c h  

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