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©  SPINDLE  TILTING  CONTROL  DEVICE  FOR  PLANE  AND  SPHERICAL  ROTARY  GRINDING  MACHINE,  FINE  GLIDING 
MACHINE,  LAPPING  MACHINE,  AND  POLISHING  MACHINE. 

O  A  spindle  tilting  control  device  for  a  plane  and  spherical 
rotary  grinding  machine,  fine  gliding  machine,  lapping 
machine  and  polishing  machine,  which  are  super  precise 
machines  for  manufacturing  microminiature  electronic  part 
components,  which  device  employs  a  joint  (7)  for  tilting  a 
spindle,  can  perpendicularly  secure  a  rotary  table  (1)  with 
respect  to  the  spindle  (3)  by  clamping  crank  bolts  (4),  (5),  tilts 
a  grind-stone  or  surface  plate  (2)  with  a  spindle  tilting  joint 
(7),  thereby  machining  a  spherical  surface  together  with 
electric  and  chemical  methods.  This  machine  can  extremely 
precisely  machine  semiconductor  material,  magnetic  mate- 
rial,  ceramics,  superhard  alloys,  or  the  like. 





T i t l e   of  t h e   I n v e n t i o n  

S p i n d l e   t i l t i n g   c o n t r o l   d e v i c e   fo r   p l a n e   and'  s p h e r i c a l  

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

and  p o l i s h i n g   m a c h i n e .   _  _  

F i e l d   of  t h e   A r t  

A c c o r d i n g   to  t he   a d v a n c e   of  e l e c t r o n i c s ,   t h e   d e v e l o p m e n t   o f  

s e m i c o n d u c t o r s   has   r e m a r k a b l y   p r o g r e s s e d .   I t   has  been   n e c e s s a r y  

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

c o m p u t e r s   by  t he   s h i f t   f r o m   m i n i a t u r i z a t i o n   and  p r e c i s i o n   t o  

m i c r o m i n i a t u r i z a t i o n   and  s u p e r   p r e c i s i o n ,   n a m e l y   t h e   s h i f t   f r o m  

t r a n s i t o r s   to  I C s ,   ICs  to  L S I s   and  LSIs   to  s u p e r   L S I s .   S u p e r  

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

m i c r o m i n i a t u r e   e l e c t r o n i c   p a r t   c o m p o n e n t s .  

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

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

g l i d i n g   m a c h i n e ,   l a p p i n g   m a c h i n e   and  p o l i s h i n g   m a c h i n e ,   w h i c h  

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

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

c e r a m i c s   and  h a r d   m e t a l s   or  t h e   l i k e ,   to  a  s u p e r   p r e c i s e  

p l a n e n e s s   or  s p h e r i c i t y .  

B a c k g r o u n d   of  t he   A r t  

T h e s e   p r o c e s s i n g   had  b e e n   c h i e f l y   done  by  h a n d s   and  d e p e n d e d  

on  the   s k i l l e d   in  the   a r t .   A f t e r   a  f l a t   l a p p i n g   m a c h i n e   w a s  

i n v e n t e d   in  t h e   U n i t e d   S t a t e s   in  1 9 1 9 ,   s e v e r a l   k i n d s   of  g r i n d i n g  

m a c h i n e s ,   l a p p i n g   m a c h i n e s   and  p o l i s h i n g   m a c h i n e s   h a v e  

s u b s e q u e n t l y   a p p e a r e d ,   and  t h e   p r o c e s s i n g   is  now  b e i n g   in  r a p i d  

p r o g r e s s   of  t he   m e c h a n i z a t i o n .  



D i s c l o s u r e   of  t h e   I n v e n t i o n  

A  d e v i c e   of  t h i s   i n v e n t i o n   i s   to  p r o v i d e   i m p r o v e d   m o d e l s   o f  

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

g l i d i n g   m a c h i n e ,   l a p p i n g   m a c h i n e   and  p o l i s h i n g   m a c h i n e   and  i s  

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

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

f o u r   q u a r t e r   d i r e c t i o n s .  

B r i e f   D e s c r i p t i o n   of  t h e   D r a w i n g s  

The  d r a w i n g s   show  an  e m b o d i 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 .  

F i g .   1  i s   a  r i g h t   s i d e   v i ew  of  a  s p i n d l e   t i l t i n g   c o n t r o l  

d e v i c e   of  t h i s   i n v e n t i o n ,  

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

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

In  t h e s e   d r a w i n g s ,   n u m e r a l   1  r e p r e s e n t s   a  r o t a r y   t a b l e ,  

n u m e r a l   2  r e p r e s e n t s   a  g r i n d s t o n e   or  s u r f a c e   p l a t e ,   n u m e r a l   3 

r e p r e s e n t s   a  s p i n d l e   h e a d ,   n u m e r a l   4  and  5  r e p r e s e n t   c l a m p  

b o l t s ,   n u m e r a l   6  r e p r e s e n t s   a  m o t o r   and  n u m e r a l   7  r e p r e s e n t s   a  

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

B e s t   Form  f o r   W o r k i n g   t h e   I n v e n t i o n  

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

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

f o l l o w s .  

N u m e r a l   1  r e p r e s e n t s   a  r o t a r y   t a b l e   f o r   r e t a i n i n g   a  w o r k  

m a g n e t i c a l l y   or  by  v a c u u m   and  r e v o l v i n g   t h e   w o r k ,   n u m e r a l   2 

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

f o r   g r i n d i n g ,   l a p p i n g   or  p o l i s h i n g   t h e   w o r k ,   n u m e r a l   3 

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

s u r f a c e   p l a t e   2,  n u m e r a l s  4   and  5  r e p r e s e n t   c l a m p   b o l t s   f o r  

c l a m p i n g   on  t i l t i n g   t h e   s p i n d l e   head   in  one  of  f o u r   q u a r t e r  



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

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

s p i n d l e   head   3 .  

The  d e v i c e   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   t h u s   c o m p o s e d   a n d  

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

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

w i t h i n   a  d e g r e e   of  a  by  t i l t i n g   t h e   s p i n d l e   h e a d   3  in  one  o f  

f o u r   q u a r t e r   d i r e c t i o n s   w i t h   use   of  a  j o i n t   7  p r o v i d e d   f o r  

t i l t i n g   t h e   s p i n d l e   as  i l l u s t r a t e d   in  a  d e t a i l e d   d r a w i n g   in  F i g .  

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

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

p l a n e n e s s   or  s p h e r i c i t y   of  t he   work  as  t h e   p l a n e   of  t h e  

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

p l a n e   of  t h e   r o t a r y   t a b l e   can  be  k e p t   c o m p l e t e l y   in  p a r a l l e l   t o  

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

t h e   r o t a r y   t a b l e   l .  

A p p l i c a b i l i t y   in  I n d u s t r y  

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

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

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

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

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



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

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

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

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

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

s p i n d l e   t i l t i n g   j o i n t   w i t h   u se   of  e l e c t r i c   and  c h e m i c a l   m e t h o d s .  








	bibliography
	description
	claims
	drawings
	search report

