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@  Improvements  in  lapping  machines. 

A  lapping  machine  is  disclosed  wherein  the  workpieces 
whose  surfaces  to  be  lapped  are  held  with  a  relatively  light 
pressure  on  the  surface  of  the  lapping  plate  are  drawn  along 
a  path  alternately  towards  the  rotation  axis  of  said  plate  and 
away from  it;  a  plurality of  workpiece  holders  being  provided 
at  regular  angular  distances  from  one  another  at  the  peri- 
phery  of  at  least  one  rotary  disk  with  vertical  axis  and  driven 
by  said  disk  over  the  lapping  surface  of  said  plate  along  a 
circumferential  path  whose  diameter  is  nearly  equal  to  the 
plate  radius  and  within  which  the  plate  axis  is  not  included. 
Said  holders  in  addition  to  firmly  engaging  each  a  workpiece 
are  functioning  for  imparting  thereto  an  adjustable  pressure 
and  a  rotational  movement  about  the  center  of  figure  of  the 
contact  area  between  the  workpiece  and  the  plate. 



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

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

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

" c i r c u l a r   p l a t e " .  

In  I t a l i a n   P a t e n t   8 3 6 . 7 6 1   to   M e l c h i o r r e   a  l a p p i n g  

m a c h i n e   is  d i s c l o s e d   by  wh ich   s m a l l   g r o u p s   or  l o t s   o f  

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

h e i g h t .   Such  e q u a l   h e i g h t   p i e c e s   a re   f ed   to  t he   l a p p i n g  

m a c h i n e   in  s m a l l   b a t c h e s   on  a  c i r c u l a r   s p a c e   of  t he   l a p p i n g  

p l a t e   no t   i n c l u d i n g   the   p l a t e   v e r t i c a l   a x i s   w h i c h   s p a c e   i s  

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

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

d i a m e t e r ;   s a i d   r i n g   b e i n g   c a l l e d   r e c o n d i t i o n i n g   r i n g   in  a s  

much  as  i t   f u n c t i o n s   f o r   s c r a p i n g   the   l a p p i n g   s u r f a c e   of  t h e  

p l a t e   and  m a k i n g   i t   t r u e   f l a t .   The  w o r k p i e c e s   a re   k e p t   a p a r t  

f rom  one  a n o t h e r   w i t h i n   s a i d   r i n g   by  a  f l a t   j i g   v e r t i c a l l y  

s l i d a b l e   a l o n g   the   w a l l   of  s a i d   r i n g ,   s a i d   j i g   b e i n g  

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

of  t he   w o r k p i e c e s .   A  s i n g l e   p r e s s i n g   l o a d   is  p l a c e d   on  t o p  

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

p r o p o r t i o n e d   to  t he   t o t a l   a r e a   of  a l l   t he   w o r k p i e c e s  

c o n t a c t i n g   t he   p l a t e .  

The  main  d r a w b a c k   of  t he   l a p p i n g   m a c h i n e   a c c o r d i n g  

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



e a c h   of  t h e   p i e c e s   to  be  l a p p e d   is   d r i v e n   to   c o n s t a n t l y  

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

p l a t e   s u r f a c e   is  worn  a l o n g   c o n c e n t r i c   c i r c u m f e r e n c e s .  

A n o t h e r   d r a w b a c k   o r i g i n a t e s   f rom  the   f a c t   t h a t   a  s i n g l e   l o a d  

is   c o l l e c t i v e l y   a p p l i e d   on  a l l   t he   w o r k p i e c e s   w i t h i n   t h e  

same  r i n g   w h i c h   l o a d   c o u l d   not   be  u n i f o r m l y   d i s t r i b u t e d   d u e  

to  s l i g h t   d i f f e r e n c e s   of  t he   p i e c e   h e i g h t s .  

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

l a p p e d   o n t o   t he   p l a t e   and  of  w i t h d r a w i n g   them  at  t he   end  o f  

t he   l a p p i n g   work  is  t i m e - c o n s u m i n g .  

The  p r e s e n t   i n v e n t i o n   is   a i m e d   to   e l i m i n a t e   t h e  

above   d r a w b a c k s .   In  f a c t   a c c o r d i n g   to   t h i s   i n v e n t i o n   e a c h  

w o r k p i e c e   is   moved  o v e r   t he   l a p p i n g   p l a t e   a l t e r n a t e l y  

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

In  such   a  way  t h e   p a t h   l e n g t h   t h e   w o r k p i e c e   f o r   e a c h  

r e v o l u t i o n   of  t h e   p l a t e   is   t h e   same  f o r   a l l   t h e   w o r k p i e c e s  

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

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

p r i o r   a r t .  

F u r t h e r , a c c o r d i n g   to   an  i m p o r t a n t   f e a t u r e   of  t h i s  

i n v e n t i o n ,   e a c h   w o r k p i e c e ,   in  a d d i t i o n   to   b e i n g   drawn  o v e r  

the   p l a t e   is   a l s o   r o t a t e d   a b o u t   i t s   own  v e r t i c a l   a x i s   w h i c h  

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

c o n t a c t   w i t h   t h e   p l a t e .  

I t   i s   f u r t h e r   to   be  n o t e d   t h a t   t he   f o r c e   by  w h i c h  

e a c h   w o r k p i e c e   i s   p r e s s e d   on  t he   p l a t e   can  be  a d j u s t e d   to  a  

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

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

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

t h e r e f r o m   is  t o t a l l y   a u t o m a t i z e d   w h e r e b y   a  g r e a t   amount   o f  

l a b o u r   is   s a v e d .  



Thi s   i n v e n t i o n   w i l l   be  now  d e s c r i b e d   w i t h   r e f e r -  

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

e m b o d i m e n t   t h e r e o f   by  way  of  e x a m p l e .  

In  t he   d r a w i n g s  :  

F i g . l a   shows  a  f r o n t   e l e v a t i o n   of  t he   l a p p i n g  

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

F i g . l b   shows  a  s i d e   e l e v a t i o n   of  t he   a p p a r a t u s   o f  

F i g . l a ;  

F i g . l c   shows  a  t op   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 . l a ;  

F i g . 2   shows  a  d i a m e t r i c a l   c r o s s   s e c t i o n   of  t h e  

a p p a r a t u s   of  t h e   i n v e n t i o n   t a k e n   a l o n g   l i n e   I I - I I   of  f i g . l b ;  

F i g . 3 a   shows  a  t op   p l a n   v i e w   of  t he   cam  to  b e  

e n g a g e d   by  t he   r o l l e r   b e a r i n g   l o c a t e d   at  t he   u p p e r   end  o f  

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

t h i s   i n v e n t i o n ;  

F i g . 3 b   shows  a  s i d e   v i e w   of  t h e   cam  of  F i g . 3 a ;  

F i g . 3 c   shows  a  c r o s s   s e c t i o n   of  t he   cam  of  F i g . 3 a  

t a k e n   a l o n g   l i n e   I I I - I I I   of  t he   same  f i g u r e ;  

F i g . 3 d   shows  a  c r o s s   s e c t i o n   of  the   cam  of  F i g . 3 a  

t a k e n   a l o n g   l i n e   I I I ' - I I I '   of  t he   same  f i g u r e ;  

F i g . 4 a   shows  an  e l e v a t i o n   of  a  p i e c e - h o l d e r  

a c c o r d i n g   to  t he   i n v e n t i o n ;  

F i g . 4 b   shows  a  v e r t i c a l   c r o s s   s e c t i o n   of  t h e  

p i e c e - h o l d e r   of  F i g . 4 a   t a k e n   a l o n g   l i n e   IV- IV   of  F i g . 4 a .  

With  r e f e r e n c e   to   t he   d r a w i n g s ,   t he   l a p p i n g  

m a c h i n e   of  t h i s   i n v e n t i o n   c o m p r i s e s   a  m o u n t i n g   s t r u c t u r e   3 

h a v i n g   a  h o r i z o n t a l   t a b l e   5  p r o v i d e d   w i t h   an  ample   c i r c u l a r  

a p e r t u r e   f rom  w h i c h   t he   l a p p i n g   p l a t e   9  e m e r g e s   wh ich   has   a  

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

P l a t e   5  is  r o t a t e d   by  a  g e a r e d   m o t o r   e n c l o s e d   i n  

t he   m a c h i n e   m o u n t i n g   s t r u c t u r e   3  and  not   s h o w n .  



The  l a p p i n g   s u r f a c e   of  p l a t e   9  as  in  t h e   a b o v e  

p a t e n t   is   p r o v i d e d   w i t h   g r o o v e s   10  in  a  r a y   p a t t e r n   f o r   t h e  

u n i f o r m   d i s t r i b u t i o n   of  t he   a b r a s i v e   m i x .  

T h r e e   c o l u m n s   11  a r e   a f f i x e d   o n t o   m o u n t i n g  

s t r u c t u r e   3  w h i c h   e x t e n d   u p w a r d s   to  s u s t a i n   a  s u p p o r t   p l a t e  

13  on  w h i c h   two  i d e n t i c a l   e l e c t r i c   m o t o r s   w i t h   v e r t i c a l   a x e s  

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

17.  M o t o r s   15  d r i v e   each   an  i d e n t i c a l   m e c h a n i c a l   a s s e m b l y   o f  

w h i c h   o n l y   one  w i l l   t h e r e f o r e   be  d e s c r i b e d .   A  s h a f t   19 

e x t e n d s   f rom  e a c h   v a r i a b l e - s p e e d   g e a r   17  i n t o   a  c a s i n g   21 

and  t e r m i n a t e s   w i t h   a  p i n i o n   23.  C a s i n g   21  r e s t s   on  p l a t e   13 

b e i n g   c o u p l e d   t h e r e t o   by  means   of  key  25  w h i c h   p r e v e n t s   a n y  

r o t a t i o n   of  t h e   c a s i n g   w i t h   r e s p e c t   to   m o u n t i n g   s t r u c t u r e   3 .  

C a s i n g   21  is  p a r t i a l l y   p r o t e c t e d   by  a  c o v e r   27 

w h i c h   can  be  o p e n e d   by  r o t a t i n g   i t   a b o u t   a  p i n   29  f o r  

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

s t r u c t u r e   31  is   f i r m l y   a t t a c h e d   to   p l a t e   13,  a  c y l i n d r i c a l  

c a v i t y   31'  b e i n g   p r o v i d e d   at  t he   s t r u c t u r e   c e n t e r   i n t o   w h i c h  

t h e   s h a f t   32  of  a  r o t a r y   d i s k   or  r o t o r   35  e x t e n d s   w h i c h  

r o t o r   is   s u p p o r t e d   w i t h i n   s t a t i o n a r y   s t r u c t u r e   31 .  by   m e a n s  

of  two  r o l l e r   b e a r i n g s   37  and  3 9 .  

O u t p u t   p i n i o n   23  f rom  v a r i a b l e - s p e e d   g e a r   17 

e n g a g e s   a  f i r s t   g e a r   w h e e l   41  on  whose   a x i s   a  p i n i o n   43  i s  

m o u n t e d   w h i c h   e n g a g e s   a  s e c o n d   g e a r   w h e e l   45.  The  s h a f t   47 

of  t he   l a t t e r   e x t e n d s   d o w n w a r d s   t h r o u g h   p l a t e   13  a n d  

s t a t i o n a r y   s t r u c t u r e   31  and  t h e r e a f t e r   t e r m i n a t e s   w i t h   a  

p i n i o n   49  w h i c h   e n g a g e s   t he   i n t e r n a l   t o o t h i n g   of  w h i c h   r o t o r  

35  is   p r o v i d e d .   R o t o r   35  at  i t s   p e r i p h e r y   c a r r i e s   a  c i r c u l a r  

row  of  w o r k p i e c e - h o l d e r s   51  ( s e e   F i g s .   2,  4a  and  4b)  w h i c h  

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

a l o n g   the   s u r f a c e   of  t he   l a p p i n g   p l a t e   9  and  at  t h e   s a m e  

t i m e   f o r   i m p a r t i n g   a  r o t a r y   movement   to  e a c h   of  them  a b o u t  



i t s   own  v e r t i c a l   a x i s .  

P i e c e - h o l d e r   51  ( f i g s . 4 a   and  4b)  c o m p r i s e s   a  

b r a c k e t   73  w h i c h   is   a t t a c h e d   by  means   of  a  d o v e t a i l   j o i n t  

35'  to  r o t o r   35  at  t h e   p e r i p h e r y   t h e r e o f .   B r a c k e t   73  i s  

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

c y l i n d e r   or  b a r r e l   53  is  s l i d a b l y   bu t   no t   r o t a t a b l y   f i t t e d .  

In  t he   c e n t r a l   b o r e   of  b a r r e l   53  a  s h a f t   55  is  r o t a t a b l y  

s u p p o r t e d   by  t h r e e   b a l l   b e a r i n g s   of  w h i c h   two,   57  and  59  a t  

e i t h e r   end  of  s h a f t   55,  a re   j o u r n a l   b e a r i n g s   and  one ,   61  a t  

t he   l o w e r   end  of  t he   same  s h a f t   is  a  t h r u s t   b e a r i n g .   T h e  

p e r i p h e r y   of  s h a f t   55,  f o r   a b o u t   1/3  of  i t s   l e n g t h   i s  

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

r i n g   65  wh ich   is  f i x e d l y   m o u n t e d   by  means   of  a  row  of  s c r e w s  

67  on  a  p e r i p h e r a l   f l a n g e   69  of  s t a t i o n a r y   s t r u c t u r e   3 1 .  

S h a f t   55,  whose   t o o t h i n g   e n g a g e s   t h e   t o o t h i n g   of  r i n g   65,  i s  

t h u s   d r i v e n   to  r o t a t e   a b o u t   i t s   a x i s   when  r o t o r   35  a n d  

c o n s e q u e n t l y   t he   p i e c e - h o l d e r s   a re   r o t a t i n g .   S h a f t   55  at  i t s  

l o w e r   end  c a r r i e s   an  a d a p t e r   71  f o r   c a t c h i n g   the   w o r k p i e c e  

to  be  l a p p e d   by  means  of  s u i t a b l e   t e e t h   e n g a g e a b l e   t h e r e -  

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

d i f f e r e n t   w o r k p i e c e   h e a d s .   E n g a g e m e n t   of  a d a p t e r   71  w i t h   t h e  

w o r k p i e c e   and  d i s e n g a g e m e n t   t h e r e f r o m   is  o b t a i n e d   t h r o u g h   a  

v e r t i c a l   movemen t   of  b a r r e l   53  . I n   f a c t   b a r r e d   53  i s  

v e r t i c a l l y   s l i d a b l e   a l o n g   b r a c k e t   73  and  s h a f t   55,  w h i c h   i s  

a x i a l l y   s e c u r e d   to  b a r r e l   53  , c a n   f o l l o w   i t   in  i t s   v e r t i c a l  

movement   due  to  t he   f a c t   t h a t   i t s   t o o t h i n g   w h i c h   is  e n g a g e d  

w i t h   t h e   t o o t h i n g   of  r i n g   65,  is  a b u n d a n t l y   l o n g e r   t h a n   t h e  

t o o t h i n g   65.  B a r r e l   53  is  p r o v i d e d   w i t h   an  arm  53'  w h i c h  

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

s h a f t   55.  At  t he   u p p e r   end  of  arm  53'  a  b a l l   b e a r i n g   75  i s  

m o u n t e d   on  a  s m a l l   s h a f t   e x t e n d i n g   f rom  t he   u p p e r   end  of  a r m  

53'  t o w a r d s   t he   a x i s   of  r o t o r   35  w h i c h   b e a r i n g   f u n c t i o n s   a s  



a  cam  f o l l o w e r   b e i n g   d r i v e n   to  r o l l   on  a  c i r c u l a r   r a c e   I I  

i n t e g r a l   w i t h   s t r u c t u r e   31  and  t h e n   s t a t i o n a r y .   A  s l o p e   79 

is   i n c l u d e d   in  r a c e   77  on  w h i c h   b e a r i n g   75,  w h i l e   t r a v e l i n g  

in  t he   d i r e c t i o n   of  a r r o w   F  of  F i g . 3 a ,   r i s e s   on  top   of  a n  

e l e v a t e d   s e c t i o n   84  of  r a c e   77  w h i c h   s e c t i o n   e x t e n d s   t h r o u g h  

an  a r c   of  a b o u t   30°  w h i c h   c o r r e s p o n d s   a b o u t   to  t he   d i s t a n c e  

f rom  t h e   d e l i v e r y   p o i n t   81  of  t h e   f i n a l   w o r k p i e c e   to  t h e  

i n l e t   p o i n t   of  a  f r e s h   w o r k p i e c e   to   be  l a p p e d .   Along   w i t h  

the   b a l l   b e a r i n g   75  t h e   s h a f t   55  is   a l s o   l i f t e d   and  a d a p t e r  

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

t he   f r e s h   w o r k p i e c e   when  b e a r i n g   75  d r o p s   f rom  t he   cam.  A 

t r a p e z o i d a l   b l o c k   85  i s   m o u n t e d   at  t he   u p p e r   end  of  arm  53 

w h i c h   b l o c k   has   a  h o r i z o n t a l   l o w e r   b a s e   and  a  s l a n t   u p p e r  

b a s e   w i t h   a  20  deg  i n c l i n a t i o n   to  t h e   h o r i z o n t a l ,   t he   s i d e  

f a c e s   of  t he   b l o c k   b e i n g   f l a t   and  v e r t i c a l .   One  of  t he   s i d e  

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

75  t h e r e i n ;   b o t h   t h e   l a t t e r   b e a r i n g   and  b l o c k   85  b e i n g  

f a s t e n e d   to   arm  53'  by  a  s i n g l e   A l l e n   s c r e w   8 7 .  

The  u p p e r   s l a n t   b a s e   of  b l o c k   85  is   i n t e n d e d   f o r  

e n g a g i n g   a  r o l l e r   86  ( F i g . 2 )   w h i c h   i s   b i a s s e d   d o w n w a r d s   b y  

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

c y l i n d e r   f i x e d l y   a t t a c h e d   to   s t a t i o n a r y   s t r u c t u r e   31.  T h e  

p u r p o s e   of  t h e   m e c h a n i s m   c o m p r i s e d   of  b l o c k   85,  r o l l e r   86 

and  s p r i n g   89  is   f o r   a p p l y i n g   an  a d j u s t a b l e   t h r u s t   on  b a r r e l  

53  and  c o n s e q u e n t l y   on  a d a p t e r   71  a g a i n s t   t he   w o r k p i e c e   a t  

t h e   moment  when  t h e y   meet   and  s e c u r e l y   e n g a g i n g   e a c h   o t h e r  

f o r   s t a r t i n g   t h e   c i r c u l a r   movement   o v e r   t he   l a p p i n g   p l a t e .  

A  s e c o n d   h e l i c a l   s p r i n g   91  is  r e c e i v e d   in  a  

c y l i n d r i c a l   c a s i n g   73'  f o r   a c c u r a t e l y   a d j u s t i n g   t he   p r e s s u r e  

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

l a p p i n g   p l a t e   s a i d   c a s i n g   b e i n g   f a s t e n e d   to  b r a c k e t   73 

i n c l u d e d   in  h o l d e r   a s s e m b l y   51  and  t h e n   r o t a t a b l e   w i t h   r o t o r  



35.  S p r i n g   91  w h i c h   is  b i a s s e d   by  a  t h r e a d e d   p l u g   92  e x e r t s ,  

t h r o u g h   a  v e r t i c a l   c y l i n d e r   93  and  a  h o r i z o n t a l   p i n   s l i d a b l e  

a l o n g   a  v e r t i c a l   s l i t   99  of  w h i c h   t h e   w a l l   of  c a s i n g   73'  i s  

p r o v i d e d ,   a  downward   f o r c e   on  b a r r e l   53  and  c o n s e q u e n t l y   o n  

s h a f t   55  and  on  a d a p t e r   71  e n g a g e d   w i t h   t h e   w o r k p i e c e .  

A c c o r d i n g   to  t he   e m b o d i m e n t   h e r e i n   d e s c r i b e d   t h e  

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

t he   l a p p i n g   p l a t e   and  the   p a t h s   of  t he   two  g r o u p s   o f  

h o l d e r s   a re   s y m m e t r i c a l   w i t h   r e s p e c t   to  a  d i a m e t r i c a l  

s y m m e t r y   p l a n e   of  p l a t e   9  and  e a c h   of  them  o c c u p i e s   o n l y   a  

q u a r t e r   of  t he   p l a t e   s u r f a c e .   The  o t h e r   h a l f   of  t he   p l a t e  

o v e r   w h i c h   t he   h o l d e r s   do  not   t r a v e l   is   u s e d   f o r   r e c o n d i t -  

i o n i n g   t h a t   is  f o r   g r i n d i n g   the   l a p p i n g   s u r f a c e   of  p l a t e   9 .  

To  such   p u r p o s e   a  r i n g   101  is  d i s p o s e d   on  the   f r e e   h a l f   o f  

the   p l a t e   w h i c h   r i n g   is  amply   d i s c u s s e d   in  P a t e n t   1 . 0 0 3 . 9 5 9 ,  

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

an  a r c u a t e   arm  103  a l r e a d y   d e s c r i b e d   in  I t a l i a n   P a t e n t  

7 5 1 . 5 7 2 .  

A  p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n   has  t h u s  

been   d e s c r i b e d .   I t   is  a p p a r e n t   t h a t   a  number   of  m o d i f i c a t -  

i o n s   and  c h a n g e s   t h e r e o f   may  be  made  by  t h o s e   s k i l l e d   in  t h e  

a r t .   For  i n s t a n c e ,   d i f f e r e n t l y   f rom  the   p r e s e n t   e m b o d i m e n t ,  

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

o t h e r   t h a n   c i r c u l a r :   f o r   i n s t a n c e   t h e y   may  be  e l l i p t i c a l ,  

h y p o c y c l o i d a l   e t c .   p r o v i d e d   t h a t   t he   w o r k p i e c e   p a t h   l e a d s   i t  

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

p l a t e   or  f rom  p e r i p h e r a l   p o i n t s   to  p e r i p h e r a l   p o i n t s   b u t  

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

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

v a r i a n t s   w h i c h   a re   made  w i t h i n   t he   t r u e   s p i r i t   of  t h e  

i n v e n t i o n   a re   p r o t e c t   by  the   f o l l o w i n g   c l a i m s .  



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

p i e c e s   by  means   of  a  c i r c u l a r   l a p p i n g   p l a t e   r o t a t i n g   a b o u t  

i t s   v e r t i c a l   a x i s   on  w h i c h   p l a t e   t he   w o r k p i e c e s   a r e   p r e s s e d  

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

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

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

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

of  s a i d   p l a t e   and  away  t h e r e f r o m .  

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

1  w h i c h   c o m p r i s e s   f o r   e a c h   w o r k p i e c e   t h a t   is   f o r   e a c h   p i e c e  

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

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

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

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

3.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m  2   w h e r e i n   a  

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

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

d i s k   or  r o t o r   (35)  r o t a t i n g   a b o u t   i t s   v e r t i c a l   a x i s   a n d  

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

a  c i r c u m f e r e n c e   whose   d i a m e t e r   is   a b o u t   e q u a l   to  t he   p l a t e  

r a d i u s   and  w i t h i n   w h i c h   t he   p l a t e   v e r t i c a l   a x i s   is   n o t  

i n c l u d e d .  

4.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   3  w h e r e i n   s a i d  

w o r k p i e c e - h o l d e r   c o m p r i s e s   a  b r a c k e t   (73)  f i r m l y   a t t a c h e d  

o n t o   s a i d   r o t o r   (35)  at  t he   p e r p h e r y   t h e r e o f ;   a  v e r t i c a l l y  

s l i d a b l e   b a r r e l   (53)  b e i n g   m o u n t e d   w i t h i n   s a i d   b r a c k e t ;   a  

v e r t i c a l   s h a f t   (55)  b e i n g   r o t a t a b l y   f i t t e d   in  s a i d   b a r r e l  

w h i c h   s h a f t ,   at  i t s   l o w e r   end  is  p r o v i d e d   w i t h   an  a d a p t e r  

(71)  f o r   e n g a g i n g   t he   w o r k p i e c e   and  at  i t s   t he   u p p e r   e n d  



s e c t i o n   f o r   a b o u t   1/3  of  i t s   l e n g t h   i s   p r o v i d e d   w i t h   a  

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

(65)  c o a x i a l   w i t h   s a i d   r o t o r   (35)  w h e r e b y   s a i d   s h a f t   ( 5 5 )  

and  c o n s e q u e n t l y   t he   w o r k p i e c e   a re   r o t a t e d   a b o u t   t he   s h a f t  

a x i s   when  t he   r o t a r y   d i s k   r o t a t e s ;   t h e   t o o t h e d   s e c t i o n   o f  

s a i d   s h a f t   (55)  b e i n g   much  l o n g e r   t h a n   t he   t e e t h   of  s a i d  

t o o t h e d   r i n g   so  t h a t   t he   e n g a g e m e n t   of  s h a f t   w i t h   t h e  

t o o t h e d   r i n g   is  m a i n t a i n e d   when  t he   s h a f t   is   v e r t i c a l l y  

d i s p l a c e d .  

5.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   3  w h i c h   i s  

p r o v i d e d   w i t h   two  r o t o r s   (35)  t he   a x e s   of  w h i c h   a r e  

s y m m e t r i c a l   w i t h   r e s p e c t   to  t he   s y m m e t r y   p l a n e   of  t h e  

a p p a r a t u s   and  e a c h   of  them  is   r o t a t e d   by  a  m o t o r   ( 1 5 )  

t h r o u g h   a  v a r i a b l e - s p e e d   g e a r   (17)  and  two  r e d u c i n g   g e a r s   i n  

c a s c a d e   (23  and  41)  (43  and  4 5 )  .  

6.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   4  w h e r e i n   each   o f  

s a i d   w o r k p i e c e - h o l d e r s   is  p r o v i d e d   at  i t s   u p p e r   end  w i t h   a  

b a l l b e a r i n g   (75)  w h i c h   f u n c t i o n s   as  a  cam  f o l l o w e r   in  a s  

much  as  when  s a i d   w o r k p i e c e   h o l d e r   r o t a t e s   a b o u t   t h e   a x i s   o f  

s a i d   r o t o r   (35)  i t   e n g a g e s   a  cam  a d a p t e d   f o r   l i f t i n g   t h e  

w o r k p i e c e - h o l d e r   up  e n o u g h   fo r   d i s e n g a g i n g   s a i d   a d a p t e r   f r o m  

the   w o r k p i e c e   and  t h e n   e n g a g i n g   a  s u c c e s s i v e   w o r k p i e c e   w h e n  

s a i d   cam  f o l l o w e r   d r o p s   f rom  the   c a m ; s a i d   b a r r e l   (53)  b e i n g  

p r o v i d e d   at  i t s   u p p e r   end  w i t h   a  v e r t i c a l   arm  ( 5 3 ' ) o n   top   o f  

w h i c h   a  b l o c k   (85)  is  m o u n t e d   w h i c h   b l o c k   has   a  s l a n t   u p p e r  

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

s a i d   r o t o r , a   r o l l e r   (86)  wh ich   is  b i a s s e d   d o w n w a r d s   by  a n  

a d j u s t a b l e   s p r i n g   w h e r e b y   an  a d j u s t a b l e   t h r u s t   can  b e  

a p p l i e d   on  s a i d   a d a p t e r   (71)  f o r   s e c u r e l y   e n g a g i n g   a  f r e s h  

w o r k p i e c e   to  be  l a p p e d .  
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