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ROTARY  CUTTER. 
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There  are  provided  a  pair  of  retaining  plates  (4)  which 
are  rotatable  in  unison  on  a  rotary  shaft  (1)  for  a  sawing 
machine  such  as  a  table  saw  or  a  radial  saw  or  for  a  milling 
machine  or  the  like,  and  a  bearing  cylinder  (6)  formed 
integrally  with  both  the  retaining  plates  (4)  therebetween  on 
the  rotary  shaft  (1).  A  pair  of  clamping  plates  (8)  are  so 
mounted  on  the  bearing  cylinder  (6)  as  to  obliquely  support 
a  rotary  cutter  (13)  at  a  predetermined  angle  with  respect 
to  the  center  axis  of  the  rotary  shaft  (1),  the  rotary  cutter 
operating  to  cut  a  groove  (15)  into  a  workpiece,  and  are 
secured  under  pressure  to  the  retaining  plates  (4).  By 
rokking  the  clamping  plates  (8)  relatively  between  the 
retaining  plates  (4),  the  plates  will  tilt  with  respect  to  the 
center  axis  of  the  shaft  (1).  A  number  of  cutting  edges  (14) 
formed  on  the  outer  periphery  of  the  rotary  cutter  (13)  have 
elliptical  ends  so  that  the  floor  of  the  groove  will  always  be 
flat.  The  cutter  (13)  can  be  rotatably  adjusted  with  respect 
to  the  clamping  plates  (8)  on  either  side  thereof. 



TECHNICAL  F I E L D  

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

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

t a b l e   or  r a d i a l   saw  or  of  a  m i l l i n g   m a c h i n e   or  t h e   l i k e   i s  

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

and  i n   w h i c h   g r o o v e s   of   any  d e s i r e d   w i d t h s   may  be  c u t   t h r o u g h  

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

to   t h e   r o t a r y   a r b o r   or  s h a f t .  

BACKGROUND  ART 

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

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

i n c l i n a t i o n   has   b e e n   d i s c l o s e d   in   U .S .   P a t e n t   1 , 5 6 8 , 1 9 9 ,   U . S .  

P a t e n t   2 , 5 4 4 , 8 1 4 ,   U .S .   P a t e n t   4 , 0 1 8 , 2 5 6   and   J a p a n e s e   U t i l i t y  

M o d e l   L a y i n g - O p e n   G a z e t t e   5 4 - 1 2 4 , 2 8 8 .   H o w e v e r ,   w i t h   t h e s e  

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

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

H e n c e ,   upon   use   of  s u c h   t y p e   of   t h e   c u t t e r   f o r   c u t t i n g   a  

g r o o v e ,   t h e   b o t t o m   s u r f a c e   of   t h e   g r o o v e   may  n o t   be  c u t .  i n t o  

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

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

r o t a t i o n   of   t h e   r o t a r y   c u t t e r .   T h i s . p h e n o m e n o n   b e c o m e s   m o r e  

and  more   p r o n o u n c e d   w i t h   i n c r e a s e   of   t h e   g r o o v e   w i d t h .  



I t   i s   an  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   to   p r o v i d e   a  

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

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

of  v a r i o u s   w i d t h s   may  be  cu t   and  t h e   b o t t o m   s u r f a c e   o f  t h e  

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

r e g a r d l e s s   of   t h e   w i d t h   of  t h e   g r o o v e .  

I t   i s   a n o t h e r   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   t o   p r o v i d e  

a  r o t a r y   c u t t e r   i n   w h i c h   e a c h   p r e s s i n g   member   may  be  r o t a t e d  

in   u n i s o n   w i t h   t h e   o t h e r   p r e s s i n g   member   of   t h e   p a i r   and  e a c h  

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

i n g   member   of   t h e   p a i r   d u r i n g   r o t a t i o n a l   a d j u s t m e n t   as  w i l l   b e  

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

s e p a r a t e l y   and  h e n c e   t h e   r o t a r y   b l a d e   may  be  a d j u s t e d   e a s i l y  

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

DISCLOSURE  OF  INVENTION 

W i t h   t h e   p r e s e n t   i n v e n t i o n ,   t h e   p a i r   of   c l a m p i n g   d i s k s   8 

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

p r e s s i n g   d i s k s  4   and  t h e   r o t a r y   b l a d e   13  i s   r o t a t a b l y   s u p p o r t -  

ed  b e t w e e n   s a i d   c l a m p i n g   d i s k s   8.  T h u s ,   t h e   d e s i r e d   m o u n t i n g  

a n g l e   of   t h e   r o t a r y   b l a d e   13  can   be  o b t a i n e d   as  d e s i r e d   t o  

e n a b l e   t h e   g r o o v e s   15  of   v a r i o u s   w i d t h s   to   be  cu t   u p o n   r o t a -  

t i o n   of  t h e   r o t a r y   b l a d e   13,   and  t h e   b o t t o m   s u r f a c e   of   t h e  

g r o o v e   15  to   be  f o r m e d   to   a  s u b s t a n t i a l l y   f l a t   s u r f a c e   a t   a l l  

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

M o r e o v e r ,   t h e   p r e s s i n g   d i s k s   4  a r e   c o n n e c t e d   w i t h   e a c h  

o t h e r   by  m e a n s   of   t h e   f a s t e n i n g   s c r e w s  7 ,  a n d   t h e   p a i r   o f  

c l a m p i n g   d i s k s   8  a r e   u n r o t a t a b l y   e n g a g e d   w i t h   e a c h   o t h e r  



t h r o u g h   e n g a g e m e n t   of   t h e   e n g a g e m e n t   r e c e s s e s   11  and  e n g a g e -  

ment   p r o j e c t i o n s   12.  T h u s ,   t h e   p a i r   of   p r e s s i n g   d i s k s   4  a n d  .  

t h e   p a i r   of  c l a m p i n g   d i s k s   8  may  be  r o t a t e d   i n   u n i s o n   a t   t h e  

t i m e   of   r o t a t i o n a l   a d j u s t m e n t   b e t w e e n   t h e   p r e s s i n g   d i s k s   4 

and  t h e   c l a m p i n g   d i s k s   8 ' o r   b e t w e e n   t h e   c l a m p i n g   d i s k s   8  a n d  

t h e   r o t a r y   b l a d e   13,  so  t h a t   t h e   d i s k s  4   and  8  o f   e a c h   p a i r  

n e e d   n o t   be  r o t a t e d   s e p a r a t e l y   and  h e n c e   t h e   r o t a r y   b l a d e   13  

may  be  r e a d i l y   a d j u s t e d   f o r   t i l t i n g .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  r o t a r y   c u t t e r  

e m b o d y i n g   t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2 ( a )   and  2 ( b )   a r e   p e r s p e c t i v e   v i e w s   o f   c l a m p i n g  

d i s k s ;  

F i g .   3  i s   a  c r o s s - s e c t i o n a l  v i e w  t a k e n  a l o n g   l i n e   I I I - I I I  

o f   F i g .   1 ;  

F i g .   4 ( a )   i s   a  d i a g r a m   u s e f u l   in   d e s c r i b i n g   t h e   c o n d i -  

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

F i g .   4 ( b )   i s   a  d i a g r a m   u s e f u l  i n  d e s c r i b i n g   t h e   t o o t h  

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

t e e t h   on  t h e   o u t e r   p e r i p h e r y   of  a  r o t a r y   b l a d e ;  

F i g .   5  i s  a   d i a g r a m   u s e f u l   i n   d e s c r i b i n g   t h e   c o n d i t i o n s  

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

r o t a r y   b l a d e ;   a n d  

F i g .   6  i s   a  d i a g r a m   u s e f u l   in   d e s c r i b i n g   t h e   c o n d i t i o n s  

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

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

a  p a i r   of  c l a m p i n g   d i s k s .  



BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

R e f e r e n c e   w i l l   now  be  had   to   t h e   a c c o m p a n y i n g   d r a w i n g s  

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

On  a  r o t a t i n g   a r b o r   or   s h a f t   1  of  a  s a w i n g   or  m i l l i n g  m a c h i n e  

or  t h e   l i k e   a r e   s e c u r e d   a  p a i r   of   h o l d i n g   d i s k s   2,  t h e   r i g h t -  

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

F i g .   1  b e i n g   i n   a b u t t i n g   e n g a g e m e n t   w i t h   a  s t e p   p o r t i o n   3  o n  

t h e   r o t a t i n g   a r b o r   1 .  

A  p a i r   of   p r e s s i n g   d i s k s   4  a r e   m o u n t e d   on  t h e   a r b o r   1  

b e t w e e n   t h e   p a i r   of   h o l d i n g   d i s k s   2  and  a r e   p r e s s e d l y   e n g a g e d  

b e t w e e n   t h e   h o l d i n g   d i s k s   2  so  as  to   be  c a p a b l e   of   r o t a t i n g  

in   u n i s o n   w i t h   t h e   a r b o r .   The  i n n e r   c o n f r o n t i n g   s u r f a c e s   5 

of  t h e   p r e s s i n g   d i s k s  4   a r e   i n c l i n e d   w i t h   r e s p e c t   to   t h e   o u t e r  

s u r f a c e s   t h e r e o f   and  e x t e n d   p a r a l l e l   to   e a c h   o t h e r .   The  c e n -  

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

4  i s   p r o j e c t i v e l y   p r o v i d e d   w i t h   a  p a i r   of   b e a r i n g   s l e e v e s   6 ,  

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

s l e e v e s   6  f o r m i n g   a  p o r t i o n   of   a  s p h e r i c a l  s u r f a c e   26  w h o s e  

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

1,  when   t h e   a x i a l   end  f a c e s   o f  t h e  r e s p e c t i v e   b e a r i n g   s l e e v e s  

a r e   a b u t t e d   w i t h   e a c h   o t h e r   as  s h o w n  i n  F i g .   1.  One  o f   t h e  

b e a r i n g   s l e e v e s   6  p r o j e c t s   by  a  g r e a t e r   l e n g t h   t h a n   t h e   o t h e r .  

A  p a i r   of   f a s t e n i n g   s c r e w s  7   a r e   p a s s e d   t h r o u g h   t h e   s h o r t e r  

b e a r i n g   s l e e v e   6  f r o m   o u t s i d e   and  a r e   s c r e w e d   i n t o   t h e   l o n g e r  

b e a r i n g   s l e e v e   6  on  t h e   o t h e r   p r e s s i n g   d i s k   4  f o r   r o t a t i o n a l l y  

c o n n e c t i n g   t h e   p r e s s i n g   d i s k s   4  to   e a c h   o t h e r .  

A  p a i r   of   c l a m p i n g   d i s k s   8  a r e   m o u n t e d   b e t w e e n   t h e   t w o  

p r e s s i n g   d i s k s   4 ' s o   as  to   be  s u p p o r t e d   on  t h e   b e a r i n g   s l e e v e s  



6  and  a r e   p r e s s e d l y   e n g a g e d   and  s e c u r e d   b e t w e e n   t h e   d i s k s   4 .  

The  i n n e r   p e r i p h e r a l   s u r f a c e   of   a  b o r e   28  of   t h e   c l a m p i n g  

d i s k s   8  i s   n o t   c u r v e d   b u t   e x t e n d s   l i n e a r l y   a x i a l l y   a s  s h o w n  i n  

F i g .   1.  E a c h   c l a m p i n g   d i s k s   8  and  e a c h   p r e s s i n g   d i s k  4   m a y  

be  r o t a t e d   r e l a t i v e   to   t h e  o t h e r   d i s k   of   e a c h   p a i r   by  r e l i e v -  

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

The  i n n e r   c o n f r o n t i n g   s u r f a c e s   9  of   t h e   d i s k s   8  a r e   i n c l i n e d  

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

p a r a l l e l   to   e a c h   o t h e r .  

The  c e n t r a l   p o r t i o n   of   t h e   i n c l i n e d   s u r f a c e   9  on  one  o f  

t h e   c l a m p i n g   d i s k s   8  i s  p r o v i d e d   w i t h   an  a n n u l a r   p r o j e c t i o n   1 0  

w h i c h   i s   i n t e r r u p t e d   by  u p p e r   and  l o w e r   r e c e s s e s   11,   as  i l l u s -  

t r a t e d   i n   F i g .   2 ( a ) .   The  i n c l i n e d   s u r f a c e   of   t h e   o t h e r   c l a m p -  

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

t i o n s   12  a t   l o c a t i o n s   c o r r e s p o n d i n g  t o   t h e   e n g a g e m e n t   r e c e s s e s  

'11,  t h e   p r o j e c t i o n s   12  e n g a g i n g   w i t h   s a i d   r e c e s s e s   11  f o r  

r o t a t i o n a l l y   c o n n e c t i n g   t h e   d i s k s   8  to   e a c h   o t h e r .  

A  r o t a r y   c u t t i n g   b l a d e - 1 3   i s   c l a m p e d l y   h e l d   b e t w e e n   t h e  

d i s k s   8  and  has   a  c e n t r a l   o p e n i n g   23  in   w h i c h   a r e   e n g a g e d   t h e  

r i n g - s h a p e d   p r o j e c t i o n   10  and  e n g a g e m e n t   p r o j e c t i o n s   12.   T h e  

r o t a r y   c u t t i n g   b l a d e   13  i s   c a p a b l e   of   b e i n g  m o u n t e d   p e r p e n d i c -  

u l a r l y   to   t h e   a x i s   of   t h e   a r b o r   1  or  a t   an  i n c l i n a t i o n   w i t h  

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

i n g   d i s k s   4,  t h e   r o t a r y   b l a d e   13  and  t h e   p a i r . o f   c l a m p i n g  

d i s k s   may  be  r o t a t e d   r e l a t i v e   to   one  a n o t h e r .  

The  o u t e r   p e r i p h e r y   of  r o t a r y   b l a d e   13  h a s   a  m u l t i p l i c i t y  

of  c u t t i n g   e l e m e n t s   or   t e e t h   14  h a v i n g   end  f a c e s  o r   c u t t i n g  

e d g e s   w i t h   c o n t i n u o u s l y   c h a n g i n g   end  skew  a n g l e s   a s  s h o w n   i n  



F i g s .   4 ( a )   and  4 ( b ) .   More  s p e c i f i c a l l y ,   t h e   end  skew  a n g l e s  

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

mum  v a l u e   f o r   c u t t i n g   e l e m e n t s   A1,  A2  f o r   c u t t i n g   b o t h   i n n e r  

s i d e s   of   a  g r o o v e   15  of   p r e d e t e r m i n e d   w i d t h ,   to   a  v a l u e   o f  

z e r o   f o r   c u t t i n g   e l e m e n t s   C l ,   C2  f o r   c u t t i n g   t h e   c e n t r a l  

p o r t i o n   of   t h e   g r o o v e   15.  B e s i d e s ,   t h e   r o t a r y   c u t t e r  b l a d e  

13  h a s   an  o v e r a l l   e l l i p t i c a l   s h a p e ,   w i t h   t h e   l e n g t h s   o f   t h e  

c u t t i n g   e l e m e n t s   A1,  A2;  B l ,   B2;  and  C l ,   C2  b e c o m i n g   s h o r t e r  

in   t h i s   s e q u e n c e .  

In   F i g .   4 ( a ) ,   a  p l u r a l i t y   o f   l i n e s   1 3 a - 1 3 c   s y m b o l i c a l l y  

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

b l a d e   13.  In   F i g .   4 ( b ) ,   c u t t i n g   e l e m e n t s   a l - c 2 ,   r e p r e s e n t e d  

by  l i n e s   17  d r a w n   t a n g e n t i a l l y   to   e a c h   of   t h e   c u t t i n g   e l e m e n t s  

A 1 - C 2 ,   a r e   p r o j e c t i o n s  o f   e a c h   of  t h e   c u t t i n g   e l e m e n t s   A 1 - C 2  

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

S c r e w e d   o n t o   t h e   end  p o r t i o n   of  t h e   a r b o r   1  i s   a  n u t   16  

w h i c h   c o o p e r a t e s   w i t h   t h e   s t e p   p o r t i o n   3  of   t h e   a r b o r   1  t o  

t i g h t l y   c l a m p   s u c h   e l e m e n t s   as  t h e   p a i r s   of  h o l d i n g   d i s k s   2 ,  

p r e s s i n g   d i s k s   4  and  c l a m p i n g   d i s k s   8 .  

C u t t i n g   t h e   g r o o v e   15  as  shown  in   F i g .   4 ( a )   by  u t i l i z i n g  

t h e   r o t a r y   b l a d e   13  of   t h e   f o r e g o i n g   c o n s t r u c t i o n   i s   a c c o m -  

p l i s h e d   by  r o t a t i n g   t h e   b l a d e   t o g e t h e r   w i t h   t h e   a r b o r   1 .  

Upon  so  d o i n g ,   t h e   a n g l e   p o r t i o n s   on  e i t h e r   s i d e   o f   t h e   g r o o v e  

15  a r e   c u t   by  t h e   c u t t i n g   e l e m e n t s A l ,  A 2   w h i c h   h a v e   t h e   m a x i -  

mum  l e n g t h   and  w h o s e   end  f a c e s   or  c u t t i n g   e d g e s   h a v e   t h e   m a x i -  

mum  end  skew  or  b e v e l   a n g l e s .   As  c u t t i n g   p r o c e e d s ,   t h e   g r o o v e  

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

t i o n s   b y  a   m u l t i p l i c i t y   of  c u t t i n g   e l e m e n t s   B l ,   B2  w h i c h  



b e c o m e   g r a d u a l l y   s h o r t e r   t h a n   t h e   c u t t i n g   e l e m e n t s   A1,  A2  a n d  

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

s m a l l e r   t h a n   t h o s e   of  t h e  c u t t i n g   e l e m e n t s   Al ,   A2.  T h e  c e n -  

t r a l   p o r t i o n   of   t h e   g r o o v e   15  i s   cu t   by  t h e   c u t t i n g   e l e m e n t s  

Cl ,   C2  w h i c h   a r e   t h e   s h o r t e s t   of   t h e   c u t t i n g   e l e m e n t s   a n d  

w h o s e   c u t t i n g   e d g e s   h a v e   z e r o   end  skew  a n g l e s .   T h u s ,   t h e  

b o t t o m   s u r f a c e   of  t h e   g r o o v e   15  may  be  cu t   to   a  f l a t   s u r f a c e .  

The  m o u n t i n g   a n g l e   of   i n c l i n a t i o n   of   t h e   r o t a r y   b l a d e   13  

i s   c h a n g e d   i n   c a s e   of   c h a n g i n g   t h e   w i d t h   of  g r o o v e   1 5  t o   b e  

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

13  i s   r o t a t e d   a l o n g   w i t h   b o t h   c l a m p i n g   d i s k s   8  w i t h   r e s p e c t  

to   t h e   p a i r   of   p r e s s i n g   d i s k s   4 .  

Fo r   p e r f o r m i n g   t h i s   a d j u s t m e n t ,   t h e   d i s k s   8  a r e   r o t a t e d  

w i t h   d i s k s  4   r e m a i n i n g   s t a t i o n a r y ,   t h e   r a d i a l l y   i n n e r   s u r f a c e  

of   t h e   d i s k s   4  t r a v e l l i n g   on  t h e   r a d i a l l y   o u t e r   s p h e r i c a l  

s u r f a c e   of  t h e   b e a r i n g   s l e e v e s   6.  At  s u c h   t i m e ,   s i n c e   t h e  

r a d i a l l y   o u t e r   s u r f a c e   of  t h e   b e a r i n g   s l e e v e   6  h a s   t h e   f o r m  

of  a  p o r t i o n   of   a  s p h e r i c a l   s u r f a c e   26,   b o t h   c l a m p i n g   d i s k s   8 

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

26  w h i l e   b e i n g   h e l d   in   l i n e a r   c o n t a 0 t : w i t h   t h i s   s u r f a c e   a t  

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

s u r f a c e   p o r t i o n   26  and  c l a m p i n g   d i s k s   8  d e f i n i n g   a  c i r c l e .  

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

13  i s   c l a m p e d  s t a b l y   on  t h e   b e a r i n g   s l e e v e s   6  and  w i l l   n o t  

v i b r a t e   r a d i a l l y   of   t h e   a r b o r .  

Fo r   c h a n g i n g   t h e   w i d t h   of   t h e   g r o o v e   15  as  d e s c r i b e d  

a b o v e ,   w h e n ,   f o r   e x a m p l e ,   t h e   r o t a r y   b l a d e   13  i s   b r o u g h t   t o  

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



n a r r o w e r   w i d t h ,   as  shown  in   F i g .   5,  t h e   r e l a t i v e   p o s i t i o n  

b e t w e e n   t h e   p r e s s i n g   d i s k s   4  and  c l a m p i n g   d i s k s   8  i s   c h a n g e d ,  

b e c a u s e   t h e   r o t a r y   b l a d e   13  i s   b r o u g h t   to   t h e   more   e r e c t  

p o s i t i o n   by  t h e   r o t a t i o n a l   a d j u s t m e n t   of   t h e   c l a m p i n g . d i s k s   8 

w i t h   r e s p e c t   to   t h e  p r e s s i n g   d i s k s   4,  as  d e s c r i b e d   a b o v e .  

C o n s e q u e n t l y ,   once   t h e   r o t a r y   b l a d e   13  has   b e e n   e r e c t e d   a n d  

as  l o n g   as  t h e   a t t i t u d e s   of  t h e  r o t a r y  b l a d e   13  and  c l a m p i n g  

d i s k s   8  a r e   n o t   c o r r e c t e d   r e l a t i v e  t o  o n e   a n o t h e r ,   t h e   c u t t i n g  

e l e m e n t s   A1,  A2  of   maximum  l e n g t h   and   w h o s e   end   f a c e s   o r   c u t -  

t i n g   e d g e s   h a v e   t h e   maximum  end   skew  a n g l e s ,   w i l l   n o t   c u t   t h e  

s i d e   w a l l s   o f   t h e   g r o o v e   15,   c o n t r a r y   to   w h a t   i s   i n t e n d e d .  

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

B2  w i l l   c u t   t h e   s i d e   w a l l s ,   t h e   c u t t i n g   e l e m e n t s   C l ,   C2  w i l l  

c u t   t h e   g r o o v e   15  a t   p o r t i o n s   o f f s e t   t o w a r d s   one  or   t h e   o t h e r  

s i d e s .  

I f   t h e   a n g l e   p o r t i o n s   i n s i d e   t h e   g r o o v e   15  a r e   c u t   b y  

t h e   c u t t i n g   e l e m e n t s   B l ,   B2,  t h e   b o t t o m   s u r f a c e   of   t h e   g r o o v e  

w i l l   b e . c u t   by  t h e   c u t t i n g   e l e m e n t s   Al ,   A 2 ,  C l ,   C 2 .  A s   a  

r e s u l t ,   t h e   b o t t o m   s u r f a c e   of  t h e   g r o o v e   15  w i l l   b e c o m e   u n e v e n  

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

Such   f o r m a t i o n   of  an  u n e v e n   b o t t o m   s u r f a c e   w o u l d   o c c u r  

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

r o t a r y   b l a d e   13  i s   e n l a r g e d   f o r   c u t t i n g   a  w i d e r   g r o o v e .  

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

r o t a r y  b l a d e   13  as  d e s c r i b e d   a b o v e ,   t h e   r o t a r y   b l a d e   i s   r o t a t -  

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

8,  so  t h a t   t h e   p o s i t i o n s   of   t h e   c u t t i n g   e l e m e n t s   A l ,   A 2 ,  

w h i c h   a r e   of   m a x i m u m  l e n g t h   and  h a v e   t h e   maximum  end   skew  o r  



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

i n s i d e   t h e   g r o o v e   15  as  shown  in   F i g .   6 .  

T h u s ,   f r o m   among  t h e   m u l t i p l i c i t y   of  c u t t i n g   e l e m e n t s   14  

on  t h e   r o t a r y   b l a d e   13,  t h e   c u t t i n g   e l e m e n t s   A l ,   A2  a l w a y s  

c u t   t h e   a n g l e   p o r t i o n s   i n s i d e   t h e   g r o o v e   15,  t h e   c u t t i n g  

e l e m e n t s   B l ,   B2  w i l l   cu t   t h e   p o s i t i o n s   i n w a r d s   of   t h e  g r o o v e  

s i d e s ,   and  t h e   c u t t i n g   e l e m e n t s   Cl ,   C2  w i l l   c u t   t h e   c e n t r a l  

p o r t i o n   at   t h e   b o t t o m   of  t h e   g r o o v e .   A s  a   r e s u l t ,   t h e   b o t t o m  

s u r f a c e  o f   t h e   g r o o v e   15  b e c o m e s   s u b s t a n t i a l l y   f l a t   o r   l e v e l  

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

g r o o v e   w i d t h s .  

I t   s h o u l d   be  n o t e d   t h a t ,   e v e n   w i t h  t h e   a d j u s t m e n t   d e -  

s c r i b e d   a b o v e ,   e a c h  o f  t h e   c u t t i n g   e l e m e n t s   A1-C2  of   t h e  

r o t a r y   b l a d e   13  i s   f o r m e d   so  as  to   c u t   t h e   b o t t o m   s u r f a c e   o f  

t h e   g r o o v e   15  to   f l a t n e s s   when  t h e   r o t a r y   b l a d e   13  i s   i n   t h e  

i n c l i n e d   s t a t e   shown  i n   F i g .   4 ( a ) .   The  b o t t o m   s u r f a c e   o f   t h e  

g r o o v e   15  t h e r e f o r e   w i l l   a l w a y s   h a v e   some  u n e v e n n e s s   b u t   t h i s  

can   be  i g n o r e d  s i n c e   t h e   a m o u n t   of  c h a n g e   in   t h e   l e v e l  o f   t h e  

u n e v e n n e s s   i s   e x t r e m e l y   s m a l l .  

INDUSTRIAL  A P P L I C A B I L I T Y  

W i t h   t h e   p r e s e n t   i n v e n t i o n ,   t h e   o p e r a t i o n   f o r   a d j u s t i n g  

t h e   m o u n t i n g   a n g l e  o f   t h e   r o t a r y   c u t t e r   13  i s   as  f o l l o w s .  

By  l o o s e n i n g   t h e   n u t   16  on  t h e   a r b o r ,   t h e   p a i r   o f   h o l d -  

i n g   d i s k s   2  a r e   r e l e a s e d   f r o m  t h e  c l a m p i n g   s t a t e .   T h e n ,   t h e  

p a i r   of   c l a m p i n g   d i s k s   8  and  t h e   r o t a r y   b l a d e   13,   so  f a r  

b o u n d   to   one  a n o t h e r   by  m e a n s   of  t h e   p a i r   of   p r e s s i n g   d i s k s   4 ,  

a r e   r e l e a s e d   t h r o u g h   l o o s e n i n g   t h e   s c r e w s   7.  In   t h i s   s t a t e ,  



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

b l a d e   13  r e l a t i v e   to   t h e   p r e s s i n g   d i s k s   4  r e s u l t s   i n   t h e  

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

i n g   d i s k s   8  and  r o t a r y   b l a d e   13,   t h e   r a d i a l l y   i n n e r   s u r f a c e s  

of   t h e   d i s k s   8  t r a v e l l i n g   s m o o t h l y  o n  b e a r i n g   s l e e v e s   6 .  

Once  t h e   m o u n t i n g   a n g l e   of  t h e   r o t a r y   b l a d e   13  h a s   b e e n  

d e t e r m i n e d   i n   t h i s   way ,   t h e   r o t a r y   b l a d e   13  i s   r o t a t e d   r e l a -  

t i v e   to   t h e   c l a m p i n g   d i s k s   8,  u n t i l   t h e   c u t t i n g   e l e m e n t s   A l  

and  A2,  w h o s e   c u t t i n g   e d g e s   h a v e   t h e   maximum  end  skew  a n g l e s ,  

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

of   t h e   g r o o v e   1 5 .  

F i n a l l y ,   t h e   f a s t e n i n g   s c r e w s   7  and  n u t   16  a r e   f a s t e n e d  

f o r   s e c u r i n g   t h e   c l a m p i n g   d i s k s   8  and   t h e   r o t a r y   b l a d e   1 3  

b e t w e e n   t h e   p a i r   of   p r e s s i n g  d i s k s   4.  Then   t h e   n u t   16  i s  

t i g h t e n e d   f o r   s e c u r i n g   t h e   d i s k s   8  and  t h e   b l a d e   b e t w e e n   t h e  

p a i r   of   h o l d i n g   d i s k s   2 .  



1.  A  r o t a r y   c u t t e r   c o m p r i s i n g ;  

a  r o t a r y   a r b o r   (1)  of   a  s a w i n g   m a c h i n e   or  t h e   l i k e ,  a  

p a i r   of  p r e s s i n g   m e m b e r s   (4)  m o u n t e d   on  s a i d   a r b o r   (1)  f o r  

r o t a t i o n   i n t e g r a l l y   t h e r e w i t h ,   b e a r i n g   s l e e v e   m e a n s   ( 6 )  

m o u n t e d   b e t w e e n   s a i d   p r e s s i n g   m e m b e r s   (4)  and  on  s a i d   a r b o r  

(1)  f o r   r o t a t i o n   i n t e g r a l l y   w i t h  s a i d   p r e s s i n g  m e m b e r s   ( 4 ) ,   a  

p a i r   of  c l a m p i n g   m e m b e r s   (8)  p r e s s e d l y   h e l d   b e t w e e n   s a i d   p r e s s -  

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

a d j u s t e d   r e l a t i v e l y   to   s a i d   p r e s s i n g   m e m b e r s   (4)  f o r   a d j u s t -  

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

r e s p e c t   to   t h e   a x i s   of  s a i d  a r b o r   ( 1 ) ,   a  g r o o v e   c u t t i n g   r o t a r y  

b l a d e   (13)   c l a m p e d l y   h e l d   b e t w e e n   s a i d   c l a m p i n g   m e m b e r s   ( 8 )  

and  a d a p t e d   to   be  t i l t e d   a l o n g   w i t h   s a i d   c l a m p i n g   m e m b e r s   ( 8 )  

w i t h   r e s p e c t   to   t h e   a x i s   of  s a i d   r o t a r y   a r b o r   ( 1 ) ,   and  a  

s p h e r i c a l   s u r f a c e   p o r t i o n   (26)   f o r   p e r m i t t i n g   a  s m o o t h   t i l t i n g  

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

( 6 ) ,  

c h a r a c t e r i z e d   in   t h a t  

s a i d   r o t a r y   b l a d e   (13)   i s   made  to   be  r o t a t i o n a l l y  

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

( 8 ) ,   t h a t   t h e   r o t a r y   b l a d e   (13)   has   on  t h e   o u t e r   p e r i p h e r y  a  

m u l t i p l i c i t y   of   c u t t i n g   e l e m e n t s   or  t e e t h   (14 )   h a v i n g   e n d  

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

t e e t h   ( A l ,   A2)  d e s i g n e d   to   c u t   t h e   two  a n g l e   p o r t i o n s  

of  t h e   g r o o v e   (15)   h a v e   t h e   maximum  end  b e v e l   a n g l e   and  t h e  

t e e t h   ( B l ,   B2)  d e s i g n e d   to   cu t   t h e   p r o g r e s s i v e l y  



i n n e r   p o r t i o n s   of   t h e   g r o o v e   (15)   h a v e   p r o g r e s s i v e l y   d e c r e a s -  

i n g   end  b e v e l   a n g l e s   u n t i l   t h e   t e e t h   (C1,   C 2 )  

d e s i g n e d   to   c u t   t h e   c e n t r e   of   t h e   g r o o v e   ( 1 5 ) ,   w h i c h   h a s   a  

z e r o   end  b e v e l   a n g l e .  

2.  The  r o t a r y   c u t t e r   as  c l a i m e d   i n   c l a i m   1  

c h a r a c t e r i z e d   t h r o u g h  

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

o u t e r   s i d e   o f   one  of   t h e   p r e s s i n g   m e m b e r s   (4)  i n t o   t h e   b e a r i n g  

s l e e v e   (6)  of   t h e   o p p o s i t e   p r e s s i n g   member   (4)  f o r  

c o n n e c t i n g   t h e   two  p r e s s i n g   m e m b e r s   (4)   t o g e t h e r   f o r   r o t a t i o n -  

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

3.  The  r o t a r y   c u t t e r   as  c l a i m e d   i n   c l a i m   1  

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

s a i d   p a i r   of   c l a m p i n g   m e m b e r s   (8)  h a v e   e n g a g e m e n t  

p r o j e c t i o n s   (12)   and  e n g a g e m e n t   r e c e s s e s   ( 1 1 )   t h a t   a r e  

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

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

b e i n g   d e s i g n e d ,   when  t h u s  e n g a g e d   t o g e t h e r ,   to   f i t   a  b o r e   ( 2 3 )  

of  t h e   r o t a r y   b l a d e   ( 1 3 ) .  










	bibliography
	description
	claims
	drawings
	search report

