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©  Cup-type  grinding  wheel. 
 A   cup-type  grinding  wheel  comprising  an  annular- . 
shaped  grinding  body  (11)  eccentrically  mounted  on  a  wheel 
spindle  stock  (18)  having  a  coaxis  (23)  with  a  non-eccentric 
rotary  axis  (22).  In  this  way,  only  the  grinding  body  (11)  is 
eccentrically  rotated  to  flatly  grind  the  whole  grinding 
surface  without  producing  a  projection  (hitherto  20)  at  the 
central  portion  of  a  workpiece  (12)  to  be  ground. 



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  cup- type   g r i n d i n g  

wheel  which  is  used  for   s u r f a c e   g r i n d i n g .  

A  su r f ace   g r i n d i n g   o p e r a t i o n   is  known  which  i s  

performed  by  p a s s i n g   workp ieces   2,  2'  to  be  ground  under  a  

r o t a t i n g   cup  wheel  1  a long  an  a r c u a t e   path  as  i l l u s t r a t e d  

in  Fig.   4.  I t   is  a l so   known  to  e f f e c t   ano the r   s u r f a c e  

g r i n d i n g   o p e r a t i o n   as  i l l u s t r a t e d   in  Fig.  5,  wherein   t h e  

workpiece  2  to  be  ground  is  kept   in  one  p o s i t i o n   and  

r o t a t e d   about  i t s   own  a x i s  -   as  i n d i c a t e d   by  arrow  3 .  

Although  the  f i r s t   ment ioned   g r i n d i n g   o p e r a t i o n   is  more 

f r e q u e n t l y   u t i l i s e d ,   the  l a t t e r   o p e r a t i o n   is  somet imes  

a d v a n t a g e o u s  -   depending   upon  the  purpose  of  the  w o r k i n g  

o p e r a t i o n .   In  the  o p e r a t i o n   as  i l l u s t r a t e d   in  Fig.   5 

i t   is  n e c e s s a r y   to  l o c a t e   the  ax i s   of  r o t a t i o n   4  o f  

the  r o t a t i n g   of  the  workpiece   2  to  be  ground  in  the  w i d t h  

W  of  an  a n n u l a r - s h a p e d   a c t i n g   su r f ace   5  of  the  wheel  1 

as  shown  in  Fig.   6.  If   the  ax i s   of  r o t a t i o n   4  is  p o s i t i o n e d  

out  of  the  o p e r a t i n g   r e g i o n   of  the  annu la r   wheel  p o r t i o n   5 ,  

as  shown  in  Fig.   7,  a  c e n t r a l   p o r t i o n   of  the  w o r k p i e c e  

su r f ace   2  to  be  ground  is  l e f t   unground  c o r r e s p o n d i n g   to  t h e  

i n s i d e   of  a  c i r c l e   6  wi th   a  r a d i u s   c o r r e s p o n d i n g   to  a  

spac ing   R. 

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

Fig.   6  are  s a t i s f i e d ,   t he re   s t i l l   remains  a  minute  p r o j e c t i o n  

at  the  c e n t r a l   p o r t i o n   of  the  workpiece  s u r f a c e   2.  The 

he igh t   of  the  p r o j e c t i o n   ranges   from  s e v e r a l   microns  t o  

s e v e r a l   tens  of  microns  ( ji)  which  is  very  d i s a d v a n t a g e o u s  

when  the  g r i n d i n g   o p e r a t i o n   is  r e q u i r e d   to  p r o d u c e  

f l a t n e s s .   However,  even  i f   the  g r i n d i n g   wheel  and  i t s  

r e l a t e d   machinery  are  c a r e f u l l y   f ixed   and  a d j u s t e d ,   t h e  

p r o j e c t i o n   cannot  be  p r e v e n t e d   from  a r i s i n g .  



G e n e r a l l y ,   a  g r i n d i n g   wheel  tends   to  wear  due  t o  

e f f e c t   of  the  g r i n d i n g   o p e r a t i o n   and  the  whole  a c t i n g  

s u r f a o e   of  the  wheel  is  not  worn  e q u a l l y   and  i t   is  t h e  

o u t e r   p e r i p h e r a l   p o r t i o n   t h e r e o f   which  is  worn  to  a  

g r e a t e r   e x t e n t .   Because  of  the  f o r e g o i n g   e f f e c t   of  w e a r ,  
the  a c t i n g   s u r f a c e   assumes  a  o o n i c a l   shape  (each  w a l l  

p o r t i o n   s l a n t i n g   in  s e c t i o n )   as  i n d i c a t e d   by  r e f e r e n c e  

numeral   17  of  Fig.   8 .  

Fig.   8  i l l u s t r a t e s   the  r e l a t i o n s h i p   between  a  w h e e l  

and  a  workpiece  to  be  ground,   where in   a  w o r k p i e o e  

12  to  be  ground,  is  p laced   on  a  r o t a r y   t ab l e   19 

and  an  annu l a r   g r i n d i n g   body  11  is  f i xed   to  a '  

wheel  s tock  18  (or  wheel  mount ing  p l a t e   or  body)  thus  f o r m i n g  

a  cup- type   wheel .   Whils t   be ing   shown  in  a  somewhat 

e x a g g e r a t e d   manner,  the  lower ,   a c t i n g   su r f ace   of  the  g r i n d i n g  

body  is  worn  so  as  to  have  a  c o n i c a l   shape  as  denoted  b y  

r e f e r e n c e   numeral   17.  Al though  the  r o t a r y   ax is   21  of  t h e  

workpieoe  12  to  be  ground  p a s s e s   th rough   the  c e n t r a l   p o r t i o n  

of  an  annu la r   width  W  of  the  wheel ,   because  of  the  e f f e c t s  

of  wear  i t   assumes  a  r e l a t i v e   p o s i t i o n a l   r e l a t i o n s h i p  

somewhat  s i m i l a r   to  t ha t   of  Fig .   7  and  as  a  r e s u l t ,   a  

p r o j e c t i o n   20  is  p r o d u c e d .  

As  w i l l   be  d e s c r i b e d ,   i t   is   p o s s i b l e   to  e l i m i n a t e   t h e  

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

a r r a n g i n g   the  wheel  so  t h a t   i t   e x e c u t e s   e c c e n t r i c   r o t a t i o n .  

Whi l s t   t h i s   a r rangement   is  a l so   p roposed   where in   a  c o n v e n t i o n a l  

g r i n d i n g   wheel  is  modi f i ed   so  t h a t   the  mounting  f l a n g e   has  a n  

e c c e n t r i c   r o t a r y   axis   and  is  connec t ed   to  the  g r i n d s t o n e   o r  

wheel .   A c c o r d i n g l y ,   s ince   both  the  f l ange   and  wheel  a r e  

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

u n b a l a n c i n g   is  p r o d u c e d  -   e s p e c i a l l y   i f   such  wheel  should  be  

r o t a t e d   at  a  high  speed  which  would  s u b j e c t   both  the  w h e e l  



a n d   the  machine  to  s e r i o u s   r i s k   of  damage.  Thus,  i t   i s  

u n d e s i r a b l e   for   t h i s   method  of  o p e r a t i o n   to  be  put  i n t o  

p r a c t i c e .  

I t   is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p rov ide   a  

cup- type   g r i n d i n g   wheel,   where in   the  a b o v e - m e n t i o n e d  

d i s a d v a n t a g e   i n h e r e n t   in  the  p r i o r   a r t   o p e r a t i o n s   i s  

e l i m i n a t e d   and  wherein   no  such  u n d e s i r a b l e   c e n t r a l   p r o j e c t i o n  

is  formed  on  the  w o r k p i e c e .  

According  to  the  p r e s e n t   i n v e n t i o n   the re   is  p r o v i d e d  

a  cup- type   g r i n d i n g   wheel  compr i s i ng   an  annu la r   g r i n d i n g  

body  (11)  mounted  to  the  p e r i p h e r a l   p o r t i o n   of  a  wheel  s t o c k  

(18)  in  such  a  manner  as  to  be  e c c e n t r i c   with  r e s p e c t   to  t h e  

r o t a r y   ax is   (22)  of  the  w h e e l .  

Also  a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   there   i s  

p rov ided   a  g r i n d i n g   machine  i n c l u d i n g   a  oup- type   g r i n d i n g  

wheel  as  de f ined   above,  where in   sa id   wheel  is  mounted  t o  

r o t a t e   about  the  axis   of  sa id   wheel  s tock  (18)  and  w h e r e i n  

mounting  or  suppor t   means  for   workp ieces   is  l o c a t e d   o r  

l o c a t a b l e   to  r o t a t e   the  workp ieces   about   an  ax is   which  i s  

c l e a r e d   on  o p p o s i t e   s ides   du r ing   the  e c c e n t r i c   r o t a r y   a c t i o n  

of  the  g r i n d i n g   body  ( 1 1 ) .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   f u r t h e r ,   by  way  o f  

example,  with  r e f e r e n c e   to  the  accompanying  drawings ,   i n  

w h i c h : -  

Fig.   1  is  a  v e r t i c a l   s e c t i o n a l   f r o n t   view  of  a  c u p -  

type  g r i n d i n g   wheel  a c c o r d i n g   to  one  embodiment  of  t h e  

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

Fig.   2  is  a  plan  view  of  the  g r i n d i n g   wheel  of  Fig.   1 ;  



Fig.  3  is  a  f r a g m e n t a r y   e l e v a t i o n a l   view  of  a  par t   o f  

the  g r i n d i n g   wheel  of  Figs .   1  and  2  shown  in  an  o p e r a t i o n a l  

a r rangement   t h e r e o f ;  

Figs .   4  and  5  are  schemat ic   plan  views  i l l u s t r a t i n g   two 

o p e r a t i n g   modes  wi th   d i f f e r e n t   a r r angemen t s   of  the  m o u n t i n g  

r e l a t i o n s h i p   of  a  oup- type  g r i n d i n g   wheel  and  a  workpieoe  t o  

be  g r o u n d ;  

Figs .   6  and  7  are  f r a g m e n t a r y   schemat ic   plan  v i e w s  

i l l u s t r a t i n g   the  r e l a t i o n s h i p   between  the  wheel  and  w o r k p i e o e  

in  the  o p e r a t i n g   mode  i l l u s t r a t e d   in  Fig.   5 ;  

Fig.   8  is  an  e l e v a t i o n a l   view  showing  the  r e l a t i o n s h i p  

between  a  wheel  and  a  workpieoe  to  be  ground  with  t h e  

h i t h e r t o ,   u n d e s i r e d   c e n t r a l   p r o j e c t i o n   on  the  workpiece  ' be ing  

shown; 

Fig.   9  is  a  s u r f a c e   roughness   t r a c e   of  the  c e n t r a l  

p o r t i o n   of  a  workpieoe  ground  by  a  c o n v e n t i o n a l   wheel;   a n d  

Fig.   10  is  a  su r face   roughness   t r a c e   of  a  w o r k p i e o e  

ground  with  a  g r i n d i n g   wheel  a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n  

and  in  the  r e q u i s i t e   o p e r a t i o n a l   mode. 

R e f e r r i n g   to  F igs .   1  and  2.  A  cup- type   g r i n d i n g   w h e e l  

a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   is  i l l u s t r a t e d   in  F i g s .  

1  and  2  and  as  w i l l   now  be  d e s c r i b e d .  

In  the  drawings  the re   is  i l l u s t r a t e d   an  a b r a s i v e  

a n n u l a r - s h a p e d   g r i n d i n g   body  11  (220  mm  ou t e r   d i ame te r   a n d  

2  mm  width  i n c l u d i n g   a  230  mesh  diamond  powder  in  i t s  

r e s i n   bond)  having  a  oen t re   23  and  which  is  e c c e n t r i c a l l y  

mounted  on  a  wheel  mounting  p l a t e ,   f l ange   or  s tock   18 .  



The  a b r a s i v e   g r i n d i n g   body  11  c o n t a i n s   a b r a s i v e s   such  a s  

diamond,  CBN  or  the  l ike   a b r a s i v e   m a t e r i a l .   The  e c c e n t r i c i t y  

E,  i . e .   the  d i s t a n c e   between  oen t r e   23  of  annu l a r   body  11  a n d  

the  cen t r e   and  ax is   of  r o t a t i o n  2 2   of  s tock  18,  is  set   t o  

be  l a r g e r   than  the  width  W  of  the  a n n u l a r   p o r t i o n   of  t h e  

g r i n d i n g   wheel  measured  in  a  r a d i a l   d i r e c t i o n .   A  cen t re   h o l e  

24  is  p rov ided   in  the  s tock  18  for   mount ing  the  wheel  on  a  

machine  s p i n d l e   (not  shown) .  

Because  of  e c c e n t r i c i t y   of  the  g r i n d i n g   body  11,  t h e  

g r i n d i n g   body  11  is  caused  to  r e c i p r o c a l l y   gr ind  between  t h e  

l e f t   side  101  and  the  r i g h t   side  101'  of  the  r o t a r y   cen t r e   21 

of  a  workpiece  12  to  be  ground  while  t r a v e l l i n g   at  a  h i g h  

speed  in  the  c i r c u m f e r e n t i a l   d i r e c t i o n   as  shown  in  Fig.   3 .  

A c c o r d i n g l y ,   a  p r o j e c t i o n ,   such  as  p r o j e c t i o n   20  shown  i n  

Fig.   8,  is  not  p r o d u c e d .  

Since  the  g r i n d i n g   body  is  d i s p l a c e d   r e l a t i v e d   to  t h e  

axis   of  r o t a t i o n   of  the  s tock   18  and  mounting  s p i n d l e ,   t h e  

r o t a r y   ba lance   of  the  wheel  is  l o s t .   However,  ba lance   o f  

the  wheel  can  be  r e c o v e r e d   by  s u i t a b l e   means  such  as  a  b a l a n c e  

weight .   In  the  case  where  the  wheel  has  a  r e l a t i v e l y   s m a l l  

g r i n d i n g   width  W  with  r e s p e c t   to  the  ou t e r   d i ame te r ,   s i n c e  

the  g r i n d i n g   body  11  is  r e l a t i v e l y   l i g h t   with  r e s p e c t   to  t h e  

weight  of  the  wheel  s tock  18,  no  d i s a d v a n t a g e   should  a r i s e  

in  pe r fo rming   a  u sua l   b a l a n c i n g   o p e r a t i o n   as  i t   i s .  

Accord ing   to  the  p r e s e n t   i n v e n t i o n ,   the  a n n u l a r - s h a p e d  

g r i n d i n g   body  is  e c c e n t r i c a l l y   mounted  on  the  wheel  s t o c k  

having  a  coaxis   with  the  n o n - e c c e n t r i c   r o t a r y   a x i s .  

Accord ing ly ,   s ince   only  the  g r i n d i n g   body  is  e c c e n t r i c a l l y  

r o t a t e d ,   u n b a l a n c i n g   of  r o t a t i o n   is  e x t e n s i v e l y   small  when 

compared  with  the  p r e v i o u s l y   ment ioned  e c c e n t r i c   r o t a t i o n  

of  the  whole  wheel.   Thus,  b a l a n c i n g   can  be  e a s i l y   r e c o v e r e d  

by  an  adequate   b a l a n c i n g   o p e r a t i o n .  



When  a  c o n v e n t i o n a l   g r i n d i n g   wheel  is  used,   the  p r o j e c t i o n  

20  is  produced  at  the  c e n t r a l   p o r t i o n   of  the  g r i n d i n g   s u r f a c e  

of  the  workpieoe  12  as  shown  in  Fig.   9.  However,  when  t h e  

g r i n d i n g   wheel  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   is  used  w i t h  

an  e c c e n t r i c i t y   of,  for  example,  E =  2.5  mm,  roughness   of  t h e  

su r face   becomes  ex t remely   good  around  the  c e n t r a l   a rea   o f  

the  work,  and  no  p r o j e c t i o n   is  produced  at  a l l  -   as  r e p r e s e n t e d  

in  Fig.   1 0 .  



1.  A  cup - type   g r i n d i n g   wheel  compr i s ing   an  a n n u l a r  

g r i n d i n g   body  (11)  mounted  to  the  p e r i p h e r a l   p o r t i o n   o f  

a  wheel  s tock  (18)  in  such  a  manner  as  to  be  e c c e n t r i c   w i t h  

r e s p e c t   to  the  r o t a r y   axis   (22)  of  the  w h e e l .  

2.  A  cup- type   g r i n d i n g   wheel  as  c la imed  in  claim  1,  w h e r e i n  

the  g r i n d i n g   body  (11)  c o n t a i n s   a b r a s i v e s   such  as  a  d iamond,  

CBN  or  the  l ike   hard  a b r a s i v e   m a t e r i a l .  

3.  A  cup- type   g r i n d i n g   wheel  as  claimed  in  claim  1  or  2 ,  

in  which  the  e c c e n t r i c i t y   (E)  of  the  a n n u l a r   g r i n d i n g   body  i s  

l a r g e r   than  the  width  (W)  of  the  annu l a r   p o r t i o n   11  of  the  w h e e l .  

4.  A  cup- type   g r i n d i n g   wheel  as  c la imed  in  any  of  claims  1  t o  

3,  in  which  the  wheel  is  c o u n t e r b a l a n c e d   to  compensate  for   t h e  

unba lance   e f f e c t   of  the  e c c e n t r i c   d i s p o s i t i o n   of  the  g r i n d i n g  

body  ( 1 1 ) .  

5.  A  g r i n d i n g   machine  i n c l u d i n g   a  cup- type   g r i n d i n g   whee l  

as  c la imed  in  any  of  c laims  1  to  4,  where in   said  wheel  i s  

mounted  to  r o t a t e   about  the  ax i s   of  said  wheel  s tock  (18)  and  

where in   mounting  or  suppor t   means  for   workpieces   is  l o c a t e d   o r  

l o c a t a b l e   to  r o t a t e   the  workp ieces   about  an  axis   which  is  c l e a r e d   on 

o p p o s i t e   s ides   du r ing   the  e c c e n t r i c   r o t a r y   a c t i o n   of  t h e  

g r i n d i n g   body  ( 1 1 ) .  

6.  A  cup  g r i n d i n g   wheel  compr i s ing   a  c y l i n d r i c a l   whee l  

s tock   (18)  having  mounting  means  for   e n a b l i n g   the  wheel  s t o c k  

(18)  to  be  r o t a t e d   about  i t s   c e n t r a l   axis   (22),   and  a n  

a n n u l a r   g r i n d i n g   body  (11)  having   an  axis   p a r a l l e l   to  t h e  

c e n t r a l   ax i s   (22)  of  the  wheel  s tock  (18)  and  spaced  t h e r e f r o m  

to  ach ieve   e c c e n t r i c   mounting  s u f f i c i e n t   for   the  w o r k p i e c e s  

which  are  to  be  ground  t h e r e b y .  
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