
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  @  Publication  number;  0 1 1 0   2 6 3  

Office  europeen  des  brevets  A 2  

EUROPEAN  PATENT  A P P L I C A T I O N  

Application  number:  83111557.1  @  Int.  CI.3:  B  24  B  9/00,  B  24  B  21  / 0 0  

Date  of  filing:  18.11.83 

@  Priority:  20.11.82  JP203991/82  ®  Applicant:  TOYOTA  JIDOSHAKABUSHIKIKAISHA,1, 
Toyota-cho  Toyota-shi,  Aichi-ken  471  (JP) 

@  Inventor:  Hamada,  Masaru,  51,  Maruyama-cho  7-chome, 
Toyota-shi  Aichi-ken  471  (JP) 

@  Date  of  publication  of  application:  13.06.84  Inventor:  Tsutsumi,  Mltsutoshi,  34-370  Aza-lbaratsubo 
Bulletin  84/24  Ida-cho,  Okazaki-shi  Aichi-ken  444  (JP) 

®  Representative  :  Tiedtke,  Harro,  Dipl.-lng.  et  al, 
PatentanwaltsbiiroTiedtke-Buhling-Kinne- 
Grupe-Pellmann-Grams-Struif  Bavariaring  4, 

@  Designated  Contracting  States:  DE  FR  GB  NL  D-8000  Miinchen  2  (DE) 
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  Chamfering  a  longitudinally  curved  slot  corner  (3) 
which  is  formed  by  a  front  surface  (1c)  of  a  slotted  member 
and  longitudinally  curved  surface  (2a)  of  the  slotted  member 
(1)  defining  a  slot  (2)  is  executed  as  follows.  First,  the  slotted 
member  (1)  is  held  between  an  upper  holder  (5)  and  a  lower 
holder  (6).  Next,  a  backup  plate  (8)  whose  upper  surface  (8a) 
is  curved  in  every  plane  normal  to  the  longitudinal  direction 
of  the  backup  plate  (8)  is  placed  in  the  slot  (2)  and  a  grinding 
belt  (7)  is  applied  to  the  upper  surface  (8a)  of  the  backup 
plate  (8)  so  as  to  travel  in  the  slot  (2).  Then,  the  upper  and 
lower  holders  (5,  6)  are  relatively  shifted  so  that  the  slotted 
member  (1)  is  tilted,  thereby  pushing  the  grinding  belt  (7)  in 
running  against  the  longitudinally  curved  slot  corner  (3)  and 
chamfering  it.  Since  the  grinding  belt  (7)  follows  the  cur- 
vature  of  the  curved  upper  surface  (8a)  of  the  backup  plate 
(8),  the  grinding  belt  (7)  can  fit  the  longitudinally  curved  slot 
corner  (3)  and  grind  it. 



BACKGROUND  OF  THE  INVENTION 

1.  F i l e d   of   t h e   I n v e n t i o n  

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  m e t h o d   b y  

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

by  a  f r o n t   s u r f a c e   of  a  s l o t t e d   member   and  a  

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

d e f i n i n g   a  s l o t .  

2.  D e s c r i p t i o n   of  t h e   P r i o r   A r t  

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

f o r m e d   by  a  f r o n t - s u r f a c e   of  a  s l o t t e d   member   and  a  

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

d e f i n i n g   a  s l o t   i s   u s u a l l y   e x e c u t e d   as  f o l l o w s .   F i r s t ,  

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

l o w e r   h o l d e r .   N e x t ,   a  b a c k u p   p l a t e   w h o s e   u p p e r   s u r f a c e  

i s   f l a t   i s   p l a c e d   in   a  s l o t   f o r m e d   in  t h e   s l o t t e d   m e m b e r  

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

t h e   b a c k u p   p l a t e   so  as  to   t r a v e l   in  t h e   s l o t .   T h e n ,   b y  

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

in  p o s i t i o n   so  t h a t   t h e   s l o t t e d   member   may  be  t i l t e d ,   t h e  

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

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

to  s a i d   s t r a i g h t   s l o t   c o r n e r   to   be  c h a m f e r e d .   T h e  



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

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

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

e x e c u t e d .  

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

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

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

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

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

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

c o r n e r .  

SUMMARY  OF  THE  INVENTION 

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   i s   t o  

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

s l o t   c o r n e r   f o r m e d   by  a  f r o n t   s u r f a c e   of   a  s l o t t e d   m e m b e r  

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

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

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

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

t h e   u p p e r   end  and  t h e   l o w e r   end  of   t h e   s l o t t e d   m e m b e r  

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

The  s e c o n d   s t e p   i s   to   p l a c e   in  a  s l o t   of   t h e   s l o t t e d  

member   a  b a c k u p   p l a t e   w h o s e   u p p e r   s u r f a c e   i s   c u r v e d   in   a  

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



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

b e l t   to   t h e   u p p e r   s u r f a c e   of   t h e   b a c k u p   p l a t e   so  as  t o  

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

s t e p   i s   to   make  s a i d   u p p e r   h o l d e r   and  l o w e r   h o l d e r   s h i f t  

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

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

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

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

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

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

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

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

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

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

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

c u r v a t u r e   of  s a i d   b a c k u p   p l a t e ,   can   g r i n d   t h e  

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

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

c u r v e d   s l o t   c o r n e r ,   w h i c h   has   b e e n   i m p o s s i b l e   in   t h e  

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

p l a t e .  

In  t h i s   m e t h o d ,   by  v a r y i n g   t h e   t h i c k n e s s   of   t h e  

b a c k u p   p l a t e   and  t h e   c u r v a t u r e   of   i t s   u p p e r   s u r f a c e ,   t h e  

c h a m f e r   a n g l e   and  t h e   w i d t h   of  t h e   c h a m f e r   in   t h e  



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

s e l e c t e d .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  a b o v e   and  o t h e r   o b j e c t s ,   f e a t u r e s   a n d  

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

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

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 ,  

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

w h i c h :  

F i g u r e   1  i s   a  f r o n t   v i e w   of   a  s l o t t e d   m e m b e r  

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

F i g u r e   2  i s   a  s e c t i o n a l   v i e w   of   t h e   s l o t t e d  

member   a l o n g   t o   l i n e   I I  -   I I   in   F i g .   1 ;  

F i g u r e   3  i s   a  f r o n t   v i e w   of   t h e   s l o t t e d   m e m b e r  

a f t e r   c h a m f e r i n g   i s   e x e c u t e d ;  

F i g u r e   4  i s   a  s e c t i o n a l   v i e w   of   t h e   s l o t t e d  

member   a l o n g   l i n e   I V  -   IV  in   F i g .   3 ;  

F i g u r e   5  i s   a  p a r t i a l   s e c t i o n a l   v i e w   of   t h e  

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

u p p e r   h o l d e r   and  a  l o w e r   h o l d e r ;  

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

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

p l a c e d   in   t h e   s l o t s   of   t h e   s l o t t e d   m e m b e r s ;  



F i g u r e   7  i s   a  p a r t i a l   s e c t i o n a l   v i e w   of  t h e  

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

t h e   u p p e r   s u r f a c e   of   t h e   b a c k u p   p l a t e ;  

F i g u r e   8  i s   a  w h o l e   s e c t i o n a l   v i e w   o f  t h e  

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

c h a m f e r e d ;  

F i g u r e   9  i s   a  s e c t i o n a l   v i e w   of  t h e   s l o t t e d  

member   a l o n g   l i n e   I X  -   IX  in  F i g .   8 ;  

F i g u r e   10  i s   an  o b l i q u e   v i e w   of  t h e   b a c k u p  

p l a t e ;  

F i g u r e   11  i s   an  o b l i q u e   v i e w   s h o w i n g   a  

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

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

g r i n d i n g   b e l t ;   a n d  

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

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

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

t h e   t h i c k n e s s   t '   of  t h e   g r i n d i n g   b e l t   and  t h e   w i d t h   W  o f  

t h e   s l o t .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

F i g u r e s   1  and  2  i l l u s t r a t e   a  s l o t t e d   m e m b e r  

b e f o r e   c h a m f e r e d   by  t h e   m e t h o d   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 s   3  and  4  i l l u s t r a t e   t h e   same  s l o t t e d   m e m b e r  a f t e r  

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



s e e n   f r p m   t h e   f i g u r e s ,   t h e   s l o t t e d   member   1  c o n s t i t u t e s  

of   a  p l a t e   w i t h   a  s l o t   2.  The  s l o t   2  e x t e n d s   f r o m   o n e  

s i d e   la   of  t h e   s l o t t e d   member   1  t o w a r d   t h e   o t h e r   s i d e   1b  

of   t h e   member   1  and  i t   i s   o p e n   a t   s a i d   one   s i d e . l a .   T h e  

s l o t   2  p e n e t r a t e s   f rom  t h e   f r o n t   s u r f a c e   lc   to   t h e   b a c k  

s u r f a c e   1d  of   t h e   s l o t t e d   member   1  in   t h e   t h i c k n e s s  

d i r e c t i o n   of   t h e   member   1 .  

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

s l o t   2,  one   s i d e   s u r f a c e   2a  i s   c u r v e d   in   t h e   l o n g i t u d i n a l  

d i r e c t i o n   of   t h e   s l o t ,   w h i l e   t h e   o t h e r   s i d e   s u r f a c e   2b  i s  

f l a t   and  l o n g i t u d i n a l l y   s t r a i g h t .   The  s i d e   s u r f a c e   2a  i s  

c o n t i n u o u s   to   t h e   b o t t o m   s u r f a c e   2c  of   t h e   s l o t   2  and  t h e  

b o t t o m   s u r f a c e   2c  i s   c o n t i n u o u s   to   t h e   s i d e   s u r f a c e   2 b .  

In  t h e   i l l u s t r a t e d   e x a m p l e ,   t h e   s i d e   s u r f a c e   2 a  

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

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

c u r v e d   s l o t   c o r n e r   3  w h i c h   i s   f o r m e d   by  t h e  

l o n g i t u d i n a l l y   c u r v e d   s i d e   s u r f a c e   2a  of  t h e   s l o t   2  a n d  

t h e   f r o n t   s u r f a c e   la   of  t h e   s l o t t e d   member   1  i s   a  c o r n e r  

to   be  c h a m f e r e d .  

F i g u r e s   5  to   9  i l l u s t r a t e   t h e   p r o c e s s   o f  

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

As  i n d i c a t e d   in  F i g .   5,  f i r s t   a  p l u r a l i t y   o f  

s l o t t e d   m e m b e r s   1  w i t h   s l o t s   2  a r e   h e l d   b e t w e e n   t h e   u p p e r  

h o l d e r   5  and  t h e   l o w e r   h o l d e r   6.  The  u p p e r   h o l d e r   5  h a s  



a  p l u r a l i t y   of   g r o o v e s   5a  w h i c h   a r e   o p e n   d o w n w a r d ,   w h i l e  

t h e   l o w e r   h o l d e r   6  has   a  p l u r a l i t y   of  g r o o v e s   6a  w h i c h  

a r e   open   u p w a r d .   The  s l o t t e d   m e m b e r s   1  h a v e   t h e i r   t o p  

e n d s   h e l d   in   t h e   g r o o v e s   5a  of  t h e   u p p e r   h o l d e r   5  a n d  

t h e i r   b o t t o m   e n d s   h e l d   in  t h e   g r o o v e s   6a  of  t h e   l o w e r  

h o l d e r   6 .  

The  u p p e r   h o l d e r   5  and  t h e   l o w e r   h o l d e r   6  c a n  

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

p a r a l l e l n e s s   m a i n t a i n e d .   By  t h i s   p o s i t i o n a l   s h i f t i n g ,  

t h e   s l o t t e d   m e m b e r s   1  a r e   t i l t e d   f rom  v e r t i c a l   p o s i t i o n .  

N e x t ,   as  i n d i c a t e d   in  F i g .   6,  a  b a c k u p   p l a t e   8 

i s   p l a c e d   so  t h a t   i t   may  p a r t l y   be  p l a c e d   in   e v e r y  s l o t   2 

of  t h e   s l o t t e d   m e m b e r s   1.  The  u p p e r   s u r f a c e   8a  of   t h e  

b a c k u p   p l a t e   8a,   t h a t   i s ,   t h e   b e l t - c o n t a c t i n g   s u r f a c e   8 a  

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

to  t h e   l o n g i t u d i n a l   d i r e c t i o n   of   t h e   b a c k u p   p l a t e   8 ,  

w h i l e   t h e   b a c k   s u r f a c e   8b  of  t h e   b a c k u p   p l a t e   8  i s   f l a t  

and  s t r a i g h t   w i t h i n   e v e r y   p l a n e   n o r m a l   to   t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  t h e   b a c k u p   p l a t e   8 .  

N e x t ,   as  i n d i c a t e d   in  F i g .   7,  a  g r i n d i n g   b e l t   7 

i s   a p p l i e d   to   t h e   u p p e r   s u r f a c e   of  t h e   b a c k u p   p l a t e   8  s o  

as  to   t r a v e l   in  e v e r y   s l o t   2  of  t h e   s l o t t e d   m e m b e r s   1 .  

The  g r i n d i n g   b e l t   7  i s   f l e x i b l e   and  i t   i s   made  o f ,   e . g . ,  

a  n o n - w o v e n   t e x t i l e   w i t h   one  s i d e   c o a t e d   w i t h   a b r a s i v e  



g r a i n s . . T h e   g r i n d i n g   b e l t   7,  as  s e e n   f r o m   F i g .   8,  i s   a n  

e n d l e s s   b e l t .  

T h e n ,   as   i n d i c a t e d   in   F i g .   8,  t h e   p o s i t i o n s   o f  

t h e   u p p e r   h o l d e r  5   and  t h e   l o w e r   h o l d e r   6  a r e   r e l a t i v e l y  

s h i f t e d ,   t h e r e b y   c a u s i n g   t h e   s l o t t e d   m e m b e r s   1  to   t i l t   b y  

a  c h a m f e r i n g   a n g l e .  

In  t h i s   c o n d i t i o n ,   t h e   b a c k u p   p l a t e   8  i s   p u s h e d  

t o w a r d   t h e   l o n g i t u d i n a l l y   c u r v e d   s l o t   c o r n e r   3  t o   b e  

c h a m f e r e d   a t   t h e   b a c k   s u r f a c e   8b  t h e r e o f   by  a  

l o n g i t u d i n a l l y   s t r a i g h t   s l o t   c o r n e r   3'  d i a g o n a l l y  

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

l o n g i t u d i n a l l y   c u r v e d   s l o t   c o r n e r   3  to   be  c h a m f e r e d .  

S i n c e   t h e   s i d e   s u r f a c e   2b  of  t h e   s l o t   2  i s   l o n g i t u d i n a l l y  

s t r a i g h t   and  t h e   b a c k   s u r f a c e   8b  of   t h e   b a c k u p   p l a t e   8  i s  

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

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

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

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

l o n g i t u d i n a l l y   s t r a i g h t   c o r n e r   3'  d i a g o n a l l y   o p p o s e d   t o  

t h e   l o n g i t u d i n a l l y   c u r v e d   s l o t   c o r n e r   3.  In  c o n s e q u e n c e ,  

t h e   b a c k u p   p l a t e   8  p r e s s e s   t h e   g r i n d i n g   b e l t   7,  w i t h  

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

s l o t   c o r n e r   3  t o   be  c h a m f e r e d .   T h u s ,   t h e   l o n g i t u d i n a l l y  

c u r v e d   s l o t   c o r n e r   3  can   be  c h a m f e r e d   by  t h e   r u n n i n g  

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



t r a v e l s   in  t h e   d i r e c t i o n   f rom  t h e   f r o n t   s u r f a c e s   1c  o f  

t h e   s l o t t e d   m e m b e r s   1  t o w a r d   t h e   b a c k   s u r f a c e s   1d  of  t h e  

m e m b e r s   1 .  

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

g r i n d i n g   b e l t   7  i s   f l e x i b l e ,   i t   can   c u r v e   i t s e l f  

f o l l o w i n g   t h e   p r o f i l e   of   t h e   c u r v e d   u p p e r   s u r f a c e   8a  o f  

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

l o n g i t u d i n a l l y   c u r v e d   s l o t   c o r n e r   3  to   be  c h a m f e r e d ,   t h e  

g r i n d i n g   b e l t   7  can   fo rm  a  s u c c e s s f u l   c h a m f e r  4   a t   t h e  

c o r n e r   3.  In  t h i s   m a n n e r ,   c h a m f e r i n g   of   a  l o n g i t u d i n a l l y  

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

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

The  u p p e r   s u r f a c e   8a  of  t h e   b a c k u p   p l a t e  8  

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

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

d i r e c t i o n   of  t h e   b a c k u p   p l a t e   8  i s   t h e   same  as  t h e  

p r o f i l e   of  t h e   p r o j e c t i o n   9  (  s ee   F i g .   11  )   of  t h e  

l o n g i t u d i n a l l y   c u r v e d   s l o t   c o r n e r   3  o n t o   a  p l a n e   A  n o r m a l  

to   t h e   l o n g i t u d i n a l   d i r e c t i o n   of  t h e   g r i n d i n g   b e l t  7   w h e n  

t h e   s l o t t e d   m e m b e r s   1  a r e   t i l t e d   by  a  c h a m f e r   a n g l e   o ,  

t h a t   i s ,   t h e   a n g l e   of  t h e   s u r f a c e   of  t h e   c h a m f e r   4 

a g a i n s t   t h e   l o n g i t u d i n a l l y   c u r v e d   s l o t   s u r f a c e   2 a .  

Such  a  p r o f i l e   of  t h e   u p p e r   s u r f a c e   8a  of  t h e  

b a c k u p   p l a t e   8  makes   t h e   w i d t h   of  t h e   c h a m f e r   4  u n i f o r m  

o v e r   t h e   e n t i r e   l o n g i t u d i n a l   l e n g t h   of   t h e   l o n g i t u d i n a l l y  



c u r v e d   s l o t   c o r n e r   3.  The  p r o f i l e   of   t h e   u p p e r   s u r f a c e  

8a  of   t h e   b a c k u p   p l a t e   8  may  d i f f e r   f rom  t h a t   of   s a i d  

p r o j e c t i o n   9,  b u t   in   s u c h   a  c a s e ,   t h e   w i d t h   of   t h e  

c h a m f e r   4  w i l l   v a r y   in   t h e   l o n g i t u d i n a l   d i r e c t i o n   of   t h e  

l o n g i t u d i n a l l y   c u r v e d   s l o t   c o r n e r   3 .  

M e a n w h i l e ,   as  i n d i c a t e d   in   F i g .   12,  t h e  

t h i c k n e s s   t  of   t h e   b a c k u p   p l a t e   8  i s   in   t h e   f o l l o w i n g  

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

W  of   t h e   s l o t   2,  t h e   t h i c k n e s s   t '   of   t h e   g r i n d i n g   b e l t   7 

and   t h e   t h i c k n e s s   T  of  t h e   member   1 :  

t  = W c o s 6  -   T s i n @  -   t '  

T h e r e f o r e ,   t h e   c h a m f e r   a n g l e   0  i s   v a r i a b l e   t h r o u g h  

a d j u s t i n g   t h e   t h i c k n e s s   of   t h e   b a c k u p   p l a t e   8 .  

A c c o r d i n g l y   t h e   w i d t h   of  t h e   c h a m f e r   4  and  t h e   c h a m f e r  

a n g l e   can   be  c o n t r o l l e d .  

In  a  c h a m f e r i n g   w o r k ,   one  s l o t t e d   member   1  or   a  

p l u r a l i t y   of   s l o t t e d   m e m b e r s   1  may  be  h e l d   b e t w e e n   t h e  

u p p e r   h o l d e r   5  and  t h e   l o w e r   h o l d e r   6.  When  a  p l u r a l i t y  

of   s l o t t e d   m e m b e r s   1  a r e   h e l d   b e t w e e n   t h e   u p p e r   h o l d e r   5 

and   t h e   l o w e r   h o l d e r   6  as  shown  in   F i g .   8,  t h e   c h a m f e r i n g  

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

m e m b e r s   1  can   be  c h a m f e r e d   in   a  s i n g l e   c h a m f e r i n g   w o r k .  

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

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

be  a p p r e c i a t e d   by  t h o s e   s k i l l e d   in   t h e   a r t   t h a t   v a r i o u s  



m o d i f i c a t i o n s   and  a l t e r a t i o n s   can   be  made  to   t h e  

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

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

i n v e n t i o n .   A c c o r d i n g l y ,   i t   i s   to   be  u n d e r s t o o d   t h a t   a l l  

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

t h e   s c o p e   of  t h e   i n v e n t i o n   as  d e f i n e d   by  t h e   f o l l o w i n g  

c l a i m s .  



1.  A  c h a m f e r i n g   m e t h o d   f o r   a  s l o t   c o r n e r   (3)  t o  

b e c h a m f e r e d   f o r m e d   by  a  f r o n t   s u r f a c e   ( l c )   of   a  s l o t t e d  

member   (1)  as  a  w o r k p i e c e   and  a  s u r f a c e   (2a)  of  s a i d  

s l o t t e d   member   (1)  d e f i n i n g   a  s l o t ( 2 ) ,   in  w h i c h ,   f i r s t ,  

s a i d   s l o t t e d   member   (1)  i s   h e l d   b e t w e e n   an  u p p e r   h o l d e r  

(5)  and  a  l o w e r   h o l d e r   (6)  and  n e x t   a  b a c k u p   p l a t e   (8)  i s  

p a r t l y   p l a c e d   in   s a i d   s l o t   (2)  and   a  g r i n d i n g   b e l t   (7)  i s  

a p p l i e d   to   t h e   u p p e r   s u r f a c e   (8a)  of   s a i d   b a c k u p   p l a t e  

(8)  so  as  to  t r a v e l   in   s a i d   s l o t   (2)  and  t h e n   s a i d  

s l o t t e d   member   (1)  i s   t i l t e d   to   p u s h   s a i d   b a c k u p   p l a t e  

(8)  t o w a r d   s a i d   s l o t   c o r n e r   (3)  to   be  c h a m f e r e d   by  m e a n s  

of  a  s l o t   c o r n e r   ( 3 ' )   d i a g o n a l l y   o p p o s e d   to   s a i d   s l o t  

c o r n e r   (3)  and  p r e s s   s a i d   g r i n d i n g   b e l t   (7)  in   r u n n i n g  

a g a i n s t   s a i d   s l o t   c o r n e r   (3)  t h r o u g h   s a i d   b a c k u p   p l a t e  

( 8 ) ,   c h a r a c t e r i z e d   in   t h a t   s a i d   s l o t   c o r n e r   (3)  to   b e  

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

s l o t   (2)  and  t h e   u p p e r   s u r f a c e   (8a)  of   s a i d   b a c k u p   p l a t e  

(8)  i s   c u r v e d   w i t h i n   e v e r y   p l a n e   n o r m a l   to   t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  s a i d   b a c k u p   p l a t e   (8)  so  as  t o  

make  s a i d   g r i n d i n g   b e l t   (7)  h a v i n g   f l e x i b i l i t y   f o l l o w   t h e  

c u r v a t u r e   of   t h e   u p p e r   s u r f a c e   (8a)  of   s a i d   b a c k u p   p l a t e  

(8)  when  p r e s s e d   and  to   make  s a i d   g r i n d i n g   b e l t   (7)  f i t  

s a i d   s l o t   c o r n e r   (3)  c u r v e d   in  t h e   l o n g i t u d i n a l   d i r e c t i o n  

of  s a i d   s l o t   (2)  to   g r i n d   s a i d   s l o t   c o r n e r   ( 3 ) .  



2.  A  c h a m f e r i n g   m e t h o d   of  c l a i m   1  c h a r a c t e r i z e d  

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

(8)  w i t h i n   e v e r y   p l a n e   n o r m a l   to   t h e   l o n g i t u d i n a l  

d i r e c t i o n   of   s a i d   b a c k u p   p l a t e   (8)  i s   t h e   same  a s . a  

p r o f i l e   of   a  p r o j e c t i o n   (9)  of  s a i d   l o n g i t u d i n a l l y   c u r v e d  

s l o t   c o r n e r   (3)  to   be  c h a m f e r e d   o n t o   a  p l a n e   n o r m a l   t o  

t h e   l o n g i t u d i n a l   d i r e c t i o n   of   s a i d   g r i n d i n g   b e l t   ( 7 ) .  

3.  A  c h a m f e r i n g   m e t h o d   of  c l a i m   1  c h a r a c t e r i z e d  

in  t h a t   t h e   t h i c k n e s s   t  of  s a i d   b a c k u p   p l a t e   (8)  i s   i n  

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

e,  t h e   w i d t h   W  of  s a i d   s l o t ( 2 ) ,   t h e   t h i c k n e s s   t '   of  s a i d  

g r i n d i n g   b e l t   (7)  and  t h e   t h i c k n e s s   T  of  s a i d   s l o t t e d  

m e m b e r ( 1 ) :  

t  =  W c o s 0  -   T s i n O  -   t '  

4.  A  c h a m f e r i n g   m e t h o d   of   c l a i m   1  c h a r a c t e r i z e d  

in  t h a t   s u r f a c e   (2b)  of  s a i d   s l o t   (2)  o p p o s e d   to   s a i d  

l o n g i t u d i n a l l y   c u r v e d   s u r f a c e   (2a)  d e f i n i n g   t h e   s l o t   ( 2 )  

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

s a i d   b a c k u p   p l a t e   (8)  i s   a l s o   s t r a i g h t   in   e v e r y   p l a n e  

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

(8)  so  t h a t ,   in  t h e   p r o c e s s   of  c h a m f e r i n g ,   s a i d   b a c k  

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

c o n t a c t   w i t h   t h e   w h o l e   l e n g t h   of  s a i d   c o r n e r   ( 3 ' )  

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

c o r n e r   ( 3 ) .  



5.  A  c h a m f e r i n g   m e t h o d   of   c l a i m   1  c h a r a c t e r i z e d  

in   t h a t   s a i d   s l o t   (2)  e x t e n d s   f rom  one  s i d e   ( l a )   of   s a i d  

s l o t t e d   member   (1)  t o w a r d   t h e   o t h e r   s i d e   ( lb )   of  s a i d  

s l o t t e d   member   (1)  and  i t   i s   open   a t   s a i d   one  s i d e   ( l a ) .  

6.  A  c h a m f e r i n g   m e t h o d   of   c l a i m   1  c h a r a c t e r i z e d  

in  t h a t   a  p l u r a l i t y   of   s l o t t e d   m e m b e r s   (1)  a r e   h e l d   b y  

s a i d   u p p e r   h o l d e r   (5)  and  s a i d   l o w e r   h o l d e r   (6)  so  t h a t  

a l l   t h e   l o n g i t u d i n a l l y   c u r v e d   s l o t   c o r n e r s   (3)  of  s a i d  

s l o t t e d   m e m b e r s   (1)  can   be  c h a m f e r e d   in   a  s i n g l e  

c h a m f e r i n g   w o r k .  

7.  A  c h a m f e r i n g   m e t h o d   of   c l a i m   1  c h a r a c t e r i z e d  

in   t h a t   s a i d   g r i n d i n g   b e l t   (7)  i s   an  e n d l e s s   o n e .  

8.  A  c h a m f e r i n g   m e t h o d   of  c l a i m   1 

c h a r a c t e r i z e d   in   t h a t   s a i d   g r i n d i n g   b e l t   (7)  c o n s i s t s   o f  

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

on  one  s i d e .  
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