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@  A  two-plate  lapping  machine  with  comparatorfor  continuously  measuring  theworkpiecetichness. 
(£7)  In  a  lapping  machine  provided  with  two  lapping  plates 
with  satellites  rotated  by  a  crown  gear  which  is  internal  to  the 
plate  which  satellites  roll  on  outer  ring  gear  along  the  fig  u 
periphery  of  the  same  plate,  a  comparator  is  mounted 
provided  with  two  points  between  which,  as  between  shears, 
in  succession,  a  limb  is  taken  of  all  the  rotating  satellites  ^-frr-s^ 
which  all  project  from  the  lapping  plate;  at  least  a  portion  of  f ^ £ j j ^ l - |  
a  piece  to  be  lapped  being  continued  in  said  limb  whereby  *«.  [?^|-;-iP*$5'j 
the  vertical  thickness  of  said  piece  is  measured.  D-^-rJ  J^j^B^  j  g l f   j 

Due  to  the  suitable  ratio  being  chosen  between  the  P̂  Jit'/5  lrTS3  ̂ °  ̂   |̂ Si  .v:|:  ̂   ■  ;  : 
number  of  teeth  of  the  lapping  plates  and  the  number  of  the  I  i  -  j~̂   t  t ^ ! ^   L%j.Mj 
satellite  teeth  it  is  obtained  that  the  measurement  carried  out  " ^ " f e ^ d   I ^E | j r J ; n i  
on  a  workpiece  for  each  satellite  is  continuously  repeated.  1  |T''"  N. 

A  device  is  also  provided  for  restorings  the  alignment  of  I  *  '  x 
the  two  points  of  the  comparator  when  the  lower  plate  is  ,  '  X,— 
worn;  a  device  for  facilitating  the  charging  and  the  discharg-  1  Mri!S;_§=-  " \  
ing  of  the  satellites  all  filled  oftheworkpieces  being  lapped  is  1  «  j||  L  ^  
also  provided.  l t^5fflN?-  \ .   -  1 
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A  TWO-PLATE  LAPPING  MACHINE  WITH  COMPARATOR 

FOR  CONTINUOSLY  MEASURING  THE  WORKPIECE  THICKNESS.  

S e v e r a l   l a p p i n g   m a c h i n e s   or  s u p e r f   i n i s h i n g   g r i n -  

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

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

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

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

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

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

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

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

10  c o n t r a r i w i s e   to   e a c h   o t h e r ,   t h u s   b e i n g   s u b j e c t e d   to   w e a r  

t o g e t h e r   w i t h   t h e   w o r k p i e c e s   . 

In  o r d e r   to   c a u s e   t h e   p a t h   of   t h e   w o r k p i e c e s   t o  

c o n t i n u o u s l y   c h a n g e   by  a p p r o a c h i n g   and   m o v i n g   away  f r o m   t h e  

a x i s   of   r o t a t i o n   of  b o t h   p l a t e s ,   t h e   w o r k p i e c e s   to   b e  

15  l a p p e d   a r e   p u t   on  a  p r e d e t e r m i n e d   n u m b e r   of  c i r c u l a r   j i g s  

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

t h e   l o w e r   p l a t e   a t   a  c o n s t a n t   a n g u l a r   p h a s e   to   one  a n o t h e r .  

Of  c o u r s e ,   in  o r d e r   to   c a u s e   t h e   p a t h   of  t h e  

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

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

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

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

a x i s   . 

T h i s   i s   a c h i e v e d   c a u s i n g   t h e   j i g s   t o . b e   e n g a g e d   b y  

25  an  i n n e r   c r o w n   g e a r   r o t a t i n g   a b o u t   t h e   c e n t r a l   a x i s   of  t h e  

l o w e r   p l a t e   as  w e l l   as  to   r o l l   on  an  o u t e r   s t a t i o n a r y   r a c k .  

Each  j i g   i s   t h e n   c o n s t r a i n e d   to   an  e p i c y c l i c a l  

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

-  1  -  
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The  m a i n   p r o b l e m   of  t h e s e   l a p p i n g   m a c h i n e s   i s   t h e  

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

i . e .   t h e   v e r t i c a l   s i z e   t h e r e o f .  

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

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

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

by  m a n u a l   c h e c k   a f t e r   h a v i n g   d r a w n   i t   f r o m   t h e   j i g .  

Even   i f   t h i s   o p e r a t i o n   i s   made  e a s i e r   n o w a d a y s   b y  

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

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

m a c h i n e s ,   as  t h e   w e a r   c a n n o t   be  q u a n t i f i e d   in   t h e   o r d e r   o f  

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

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

A  f i r s t   o b j e c t   of  t h i s   i n v e n t i o n   i s   to   a v o i d   t h i s  

15  d r a w b a c k   by  p r o v i d i n g   a  two  f a c e   l a p p i n g   m a c h i n e   p r o v i d e d  

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

m i l l e s i m a l   m e a s u r e m e n t   of  t h e   w o r k p i e c e s .  

In  o r d e r   to   c a r r y   o u t   s u c h   m e a s u r e m e n t   i t   s h o u l d  

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

2o  p l a t e   and   a r e   a r r a n g e d   on  t h e   l a p p i n g   s u r f a c e   of  t h e   l o w e r  

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

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

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

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

25  The  m a i n   o b j e c t   of   t h i s   i n v e n t i o n   i s   to   p r o v i d e  

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

t h e   v e r t i c a l   s i z e   of   t h e   w o r k p i e c e s   a r r a n g e d   on  t h e   j i g s  

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

p l a t e s .  

20  In   one  p r e f e r r e d   e m b o d i m e n t ,   when  t h e   w o r k p i e c e s  

t o   be  '  l a p p e d   a r e   s m a l l   and  n u m e r o u s   ,  i f   t h e   r a t i o   b e t w e e n  

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

m a c h i n e   i s   s u i t a b l y   c h o s e n ,   i t   i s   known  f o r   c e r t a i n   t h a t  

e a c h   m e a s u r e m e n t   c a r r i e d   o u t   on  a  f i r s t   w o r k p i e c e   by  t h e  

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

5  j i g   a b o u t   t h e   a x i s   of  t h e   m a c h i n e ,   on  a  s e c o n d   w o r k p i e c e  

l o c a t e d   in   t h e   same  j i g   a t   a  d i a m e t r a l l y   o p p o s i t e   p o s i t i o n  

of  s a i d   f i r s t   w o r k p i e c e .  

T h u s ,   when  t h e   t h i c k n e s s   of  a  w o r k p i e c e   i s  

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

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

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

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

U n l i k e   t h e   known  m e t h o d s   w h e r e i n   t h e   m e a s u r e m e n t  

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

15  and  m a n u a l l y   m e a s u r i n g   t h e   s i z e   of  one  or  more  w o r k p i e c e s ,  

t h e   m e a s u r e m e n t   a c c o r d i n g   to   t h i s   i n v e n t i o n   i s   much  m o r e  

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

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

l a p p e d .  

20  T h i s   i s   p r o v i d e d   a c c o r d i n g   t o   t h i s   i n v e n t i o n   by  a  

c o m p a r a t o r   h a v i n g   two  a rms   f a c i n g   e a c h   o t h e r ,   b e t w e e n   w h i c h  

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

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

to   be  l a p p e d   b e i n g   a t   l e a s t   p a r t i a l l y   a r r a n g e d   a t   s a i d  

25  e d g e s .  

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

g u i d e   and   r e s t s   on  t h e   u p p e r   s u r f a c e   of  t h e   w o r k p i e c e s   a t  

t h e   e d g e s   of  t h e   r o t a t i n g   j i g s .  

The  l o w e r   arm  i s   h i n g e d   a t   t h e   o p p o s i t e   end  o f  

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

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

A  s e l f - s e t t i n g   s y s t e m   f o r   t h e   arms  of  s a i d  

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

of   t h e   i n v e n t i o n .  

The  a r m s   of   t h e   s e n s i n g   m e a n s   s h o u l d   be  s e t   f o r  

f o l l o w i n g   r e a s o n s .  

5  As  a  c o n s e q u e n c e   of   t h e   l a p p i n g   o p e r a t i o n   b o t h  

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

p o s i t i o n s   w i t h   r e s p e c t   to   b o t h   a rms   of   t h e   s e n s i n g   m e a n s ,  

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

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

10  p i e c e s   a t   t h e   b e g i n n i n g   of  t h e   l a p p i n g   o p e r a t i o n ,   i . e .   t h e  

u p p e r   a rm  t o   t h e   u p p e r   s u r f a c e   of   t h e   w o r k p i e c e s ,   t h e   l o w e r  

arm  t o   t h e   l o w e r   s u r f a c e   of  t h e   s a m e .  

When  t h e   l o w e r   l a p p i n g   p l a t e   has   b e i n g   l o w e r e d ,  

t h e   u p p e r "   arm  of  t h e   s e n s i n g   m e a n s   r e s t i n g   on  t h e   w o r k -  

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

g u i d e   . 

The  l o w e r   a rm,   w h i c h   i s   h i n g e d   a t   t h e   o p p o s i t e   e n d  

f a r   away   f r o m   t h e   e n d   in   c o n t a c t   w i t h   t h e   w o r k p i e c e s ,   t i l t s  

a b o u t   i t s   h i n g e   p o i n t .  

20  At  t h i s   moment   t h e   s e l f - s e t t i n g   s y s t e m   i s   o p e r a t e d  

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

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

o f   t h e   u p p e r   a r m .  

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

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

o t h e r   . 

S a i d   e l e c t r o n i c   s y s t e m   o p e r a t e s   an  e l e c t r o -  

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

The  i n c l i n a t i o n   of  t h e   l o w e r   arm  w i t h   r e s p e c t   t o  

30  t h e   u p p e r   a rm,   w h i c h   i s   a l w a y s   p e r p e n d i c u l a r   to   t h e  

w o r k p i e c e   t o   be  m e a s u r e d ,   i s   s e n s e d   so  as  t o   p r o v i d e   a n  

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

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

on  a  p i s t o n   and   c a u s e s   by  a  j a c k   t h e   r o t a t i o n   of  a  l e a d  

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

5  arm  to   be  l o w e r e d ,   t h u s   a l i g n i n g   b o t h   a rms   a g a i n   in  t h e i r  

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

T h e r e f o r e   t h e   v e r t i c a l   l o w e r i n g   of  t h e   u p p e r   a r ,  

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

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

>]0  s t o p p e d   when  t h e   d e s i r e d   t h i c k n e s s   i s   r e a c h e d .  

At  t h e   same  t i m e   t h e   s e l f - s e t t i n g   s y s t e m   p r o v i d e s  

f o r   t h e   a l i g n e m e n t   of  t h e   two  arms  of  t h e   s e n s i n g   m e a n s  

when  a  l i m i t   i n c l i n a t i o n   of  t h e   l o w e r   arm  i s   r e a c h e d .  

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

15  s y s t e m   f o r   c h a r g i n g   t h e   j i g s   in   t h e   m a c h i n e   i s   p r o v i d e d .  

Such  j i g s   a r e   a r r a n g e d   on  a  i d l i n g   p l a t e   t h e   s a m e  

fo rm  of  t h e   l a p p i n g   p l a t e .  

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

c o n n e c t e d   to   t h e   l o w e r   l a p p i n g   p l a t e   a t   an  o p e n i n g   in  t h e  

20  c i r c u l a r   body   of  t h e   l a p p i n g   m a c h i n e .  

Thus  e a c h   j i g   i s   c a u s e d   by  t h e   o p e r a t o r   to   s l i d e  

up  on  t h e   c h u t e   and  to   r e a c h   t h e   l o w e r   l a p p i n g   p l a t e .  

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

w o r k p i e c e   t o   be  c h a r g e d   in   t h e   l a p p i n g   m a c h i n e   t h e   o u t e r  

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

o p e r a t o r   . 

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

w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g ;   in   w h i c h :  

F i g .   1  i s   a  s i d e   v i e w   of  t h e   l a p p i n g   m a c h i n e   o f  

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

F i g .   2  i s   a  p l a n   v i e w   of  t h e   m a c h i n e   of   F i g .   1 ;  

F i g .   3  i s   a  t o p   p l a n   v i e w   of  a  j i g   h a v i n g   s i x  
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s e a t s ;  

F i g .   4  i s   a  p a r t i a l   s e c t i o n   of   t h e   l a p p i n g   m a c h i n e  

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

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

5  t h e   m e a s u r i n g   a r m s ;  

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

m a c h i n e   w i t h   t h e   j i g   l o a d i n g   p l a t e ;  

F i g .   6  s h o w s   a  d e t a i l   of   t h e   c o m p a r a t o r   w i t h   t w o  

m e a s u r i n g   a rms   and   a  w o r k p i e c e   t o   be  l a p p e d   t h e r e b e t w e e n ;  

•JO  F i g .   7  i s   a  v e r t i c a l   s e c t i o n   of   a  d e t a i l   of  t h e  

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

and   F i g .   8  i s   a  s e c t i o n   a l o n g   t h e   l i n e   A-A  of  f i g .   7 .  

W i t h   r e f e r e n c e   to   t h e   f i g u r e s   ,  in   F i g .   5  t h e  

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   2  f r o m   w h i c h   a n  

15  u p p e r   p r e s s e r   4  d e s c e n d s   d o w n w a r d s .   In  an  u n d e r l y i n g  

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

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

10  o r   s a t e l l i t e s   a r e   a r r a n g e d   a t   c o n s t a n t   a n g l e   d i s t a n c e s .  

P l a t e   8  h a s   a t   i t s   c e n t e r   a  l a r g e   c i r c u l a r   c a v i t y   at   t h e  

20  c e n t e r   of   w h i c h   a  w h e e l   i s   d i s p o s e d   w h i c h   i s   p r o v i d e d   a t  

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

t e e t h   2  w i t h   w h i c h   t h e   p e r i p h e r i e s   10a  a r e   e n g a g e d   of  t h e  

s a t e l l i t e s   d i s p o s e d   on  t h e   l o w e r   p l a t e .  

S a t e l l i t e s   10  a r e   a l s o   s u r r o u n d e d   by  a  c rown   o f  

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

e x t e r i o r   p e r i p h e r y .  

Such   s t u d s   c an   be  l o w e r e d   b e l o w   t h e   p l a t e   p l a n e  

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

S a t e l l i t e s   10  a r e   p r e s s e d   b e t w e e n   t h e   l o w e r   p l a t e  

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

a x i s   o f   t h e   m a c h i n e   and   a b o u t   t h e i r   own  c e n t e r .  

As  i n d i c a t e d   in   F i g . l   t h e   l a p p i n g   m a c h i n e   17  i s  
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p r o v i d e d   w i t h   a  m o t o r   18  w h i c h   a c t u a t e s   t h e   u p p e r   p l a t e  

t h r o u g h   b e l t   19  and   by  a  m o t o r   20  w h i c h   a c t u a t e s   t h e   l o w e r  

l a p p i n g   p l a t e   t h r o u g h   b e l t   24.   M o t o r s   18  and  20  ,  p r o v i d e d  

w i t h   g e a r   r e d u c e r s   26  and   28  d r i v e   e a c h   one  of  t h e   t w o  

5  l a p p i n g   p l a t e s   and   h a v e   t h e r e f o r e   t h e   same  p o w e r .  

F u r t h e r m o r e   t h e   u p p e r   l a p p i n g   p l a t e   g i v e s   t h e  

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

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

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

10  p i e c e s   c o n t a i n e d   o v e r   t h e   s a t e l l i t e .  

A n o t h e r   m o t o r   w h i c h   c a n n o t   be  s e e n   in   t h e   f i g u r e   1 

r o t a t e s   c e n t r a l   c r o w n   g e a r   12  f o r   a c t u a t i n g   t h e   s a t e l l i t e s  

t h r o u g h   b e l t   2 9 . .  

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

15  t h e   s a t e l l i t e   on  t h e   l o w e r   p l a t e .  

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

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

p l a t e   a  t a b l e   30  i s   a p p r o a c h e d   w h i c h   s u p p o r t s   t h e  

s a t e l l i t e s   w h i c h   t a b l e   i s   r o t a t a b l e   a b o u t   i t s   own  a x i s .  

2Q  S u i t a b l e   h a n d l e s   f a c i l i t a t e   t h e   o p e r a t o r ' s   t a s k  

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

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

i l l u s t r a t e d   in   F i g .   5  t h e   s u p p o r t   t a b l e   w i l l   h a v e   t h e  

c a p a c i t y   of  s e v e n   s a t e l l i t e s .  

95  m   c o r r e s p o n d e n c e   to   t h e   c h a r g i n g   and   d i s c h a r g i n g  

o p e n i n g   32  a  p l a n e   34  p r o v i d e d   w i t h   a  s i d e   s l i d e   32  i s  

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

m a c h i n e   . 

At  t h e   end   of  e a c h   c y c l e ,   w h i l e   t h e   u p p e r   p l a t e   2 1  

30  i s   k e p t   l i f t e d ,   t h e   o u t e r   c r o w n   g e a r   i s   l o w e r e d   and  one  o f  

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

to   s l i d e   u n t i l   t h e   s l i d e   35  and   s u b s e q u e n t l y   t h e   s u p p o r t  
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t a b l e   i s   r o t a t e d   t h r o u g h   a  s e v e n t h   of   a  t u r n   w h e r e b y   a  

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

o p e n i n g   of  t h e   m a c h i n e   on  t h e   p l a n e   34  in   l i e u   of  t h e  

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

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

w i l l   be  e x t r a c t e d   and   o n l y   s i x   s a t e l l i t e s   w i l l   be  p r e s e n t  

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

p l a c e   w i l l   be  l e f t   v o i d .  

For   m e a s u r i n g   t h e   t h i c k n e s s   a t t a i n e d   by  e a c h   p i e c e  

w h i c h   t a k e s   p a r t   on  t h e   l o t   b e i n g   m a c h i n e d ,   a  d e v i c e   ( F i g .   4 )  

i s   p r o v i d e d   w h i c h   i s   c a l l e d   c o m p a r a t o r   50  a d a p t e d   f o r  

m e a s u r i n g   t h e   d i s t a n c e   b e t w e e n   a  p o i n t   ( p o n t   A)  of   t h e  

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

p o i n t   ( p o i n t   "B)  w h i c h   l i e s   ( a t   t h e   b e g i n n i n g )   on  t h e   s a m e  

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

same  p i e c e .  

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

f i n a l   s t a y   of   t h e   w o r k i n g   c y c l e .  

The  c o m p a r a t o r   50  d e v i c e   ( F i g .   2  and   6)  i s   p r o v i d e d  

w i t h   an  u p p e r   p o i n t   36  and   a  l o w e r   p o i n t   38,   b o t h   b e i n g  

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

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

in   w h i c h   l i m b   a t   l e a s t   one   of   t h e   p i e c e s   t o   be  l a p p e d   i s  

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

l o c a t e d   a t   t h e   p l a c e   of   one   of   t h e   s t u d s   or   t e e t h   14  w i t h  

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

I t   i s   to   be  k e p t   in   m i n d   t h a t   w h i l e   t h e   u p p e r  

p o i n t   36  ( F i g .   4)  can   be  d i s p l a c e d   o n l y   v e r t i c a l l y ,   t h e  

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

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

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

to   t h e   s t r a i g h t   l i n e   w h i c h   p a s s e s   t h r o u g h   t h e   u p p e r   p o i n t  
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when  t h e   c o n t a c t   p o x n t   g e t s   l o w e r .  

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

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

i t   i n t e r r u p t s   t h e   w o r k i n g   c y c l e   and  a t   t h e   same  t i m e   i t  

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

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

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

two  c o m p a r a t o r   p o i n t s   i s   i l l u s t r a t e d   in   F i g .   4,  6,  7 .  

I t   c o m p r i s e s   s u b s t a n t i a l l y   a  t r a n s d u c e r   52  w h i c h  

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

c o m p a r a t o r   50  i n t o   a  c o n t r o l   f o r   t h e   p i s t o n   46  w h i c h ,   -  

t h r o u g h   a  j a c k   48  p r o d u c e s   t h e   r o t a t i o n   of  a  s c r e w   45  w h i c h  

l o w e r s   t h e   s u p p o r t   a s s e m b l y   4 7 , 4 9   of  c o m p a r a t o r   5 0 .  

I t   has   b e e n   d e s c r i b e d   as  an  e x a m p l e   a  p r e f e r r e d  

15  e m b o d i m e n t   of  t h e   i n v e n t i o n .   H o w e v e r   i t   i s   o b v i o u s   t h a t   a  

n u m b e r   of  v a r i a n t s   can   be  i n t r o d u c e d   by  t h o s e   s k i l l e d   i n  

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

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 .  
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CLAIMS 

1}  a  l a p p i n g   m a c h i n e   c o m p r i s i n g   a  l o w e r   l a p p i n g   p l a t e  

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

a n d   r o t a t e d   e a c h   by  a  m o t o r   so  as  t o   r o t a t e   c o n t r a r i w i s e   t o  

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

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

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

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

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

b e t w e e n   t h e   maximum  c i r c l e   and   t h e   m i n i m u m   c i r c l e   of  t h e  

10  same  l a p p i n g   p l a t e ,   e a c h   s a t e l l i t e   b e i n g   p r o v i d e d   w i t h   a  

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

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

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

c r o w n   and   d r i v e n   by  a  t h i r d   m o t o r   m e a n s ,   c h a r a c t e r i z e d   b y  

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

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

v e r t i c a l   d i m e n s i o n   of   a  p i e c e   to   be  l a p p e d   by  means   of  t w o  

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

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

20  l a p p i n g   o p e r a t i o n ,   a t   l e a s t   a  p i e c e   t o   be  l a p p e d   b e i n g  

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

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

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

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

25  a  d e v i c e   f o r   f a c i l i t a t i n g   t h e   c h a r g i n g   a n d  

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

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

2)  A  l a p p i n g   m a c h i n e   as  c l a i m e d   in   c l a i m   1  w h e r e i n  

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

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

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

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

s p o t   w h i c h   i s   e x t e r i o r   w i t h   r e s p e c t   to   t h e   l a p p i n g   p l a t e s  

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

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

v i c e - v e r s a .  

3)  A  l a p p i n g   m a c h i n e   as  c l a i m e d   in  c l a i m   1  w h e r e i n  

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

10  s i n g l e   t u r n   a r o u n d   t h e   a x i s   of  t h e   m a c h i n e .  

4)  A  l a p p i n g   m a c h i n e   as  c l a i m e d   in  c l a i m s   1  and  3 

w h e r e i n   t h e   r a t i o   among  t h e   t e e t h   of  t h e   i n n e r   c r o w n ,   t h e  

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

t e e t h   of  t h e   s a t e l l i t e s   i s   c h o s e n   in   s u c h   a  way  t h a t   t h e  

15  m e a s u r e m e n t   by  t h e   c o m p a r a t o r   on  a  p i e c e   i s   r e p e a t e d   a f t e r  

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

p i e c e   w h i c h   was  l o c a t e d   on  t h e   same  s a t e l l i t e   in  a  

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

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

20  5)  A  l a p p i n g   m a c h i n e   as  c l a i m e d   in   t h e   p r e c e d i n g  

c l a i m s   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   d e v i c e   f o r  

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

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

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

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

a  l i q u i d   w h i c h   a c t s   on  a  p i s t o n   t h r o u g h   a  pawl   w h i c h  

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

c o m p a r a t o r ,   so  t h a t   t h e   p o i n t s   a r e   r e s t o r e d   to   t h e i r  

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

30  p i e c e .  

6)  A  l a p p i n g   m a c h i n e   as  c l a i m e d   in   t h e   p r e c e d i n g  

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

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

p r o v i d e d   as  a r e   t h e   s a t e l l i t e s   t o   be  l o a d e d   on  t h e   l a p p i n g  

m a c h i n e   p l u s   one   w h e r e b y ,   w h e r e e v e r   a  c i r c u l a r   s a t e l l i t e  

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

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

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

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

s a t e l l i t e   w i t h   l a p p e d   p i e c e s   i s   made  t o   s l i d e   t o w a r d s   s a i d  

10  one  e m p t y   p l a c e   of   t h e   l o a d i n g   d e v i c e ,   t h i s   b e i n g   t h e n  

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

l a p p e d   be  made  t o   s l i d e   i n t o   t h e   p l a c e   l e f t   f r e e   on  t h e  

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

7)  A  l a p p i n g   m a c h i n e   as  c l a i m e d   in   c l a i m   2  w h e r e i n  

15  s a i d   s a t e l l i t e s   p r o j e c t   a l l   a r o u n d   s a i d   l a p p i n g   p l a t e   in   a  

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

b e i n g   l a p p e d   c an   b e c o m e   i n s e r t e d   in   s u c c e s s i o n ,   when  t h e  

m a c h i n e   i s   r o t a t i n g ,   b e t w e e n   s a i d   two  c o m p a r a t o r   p o i n t s   a t  

l e a s t   f o r   a  p o r t i o n   of   s a i d   p i e c e .  

20  8}  A  l a p p i n g   m a c h i n e   as  c l a i m e d   in   c l a i m   6  w h i c h  

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

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

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

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

25  m a c h i n e .  
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