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Q>4)  Polishing  machine. 
  A  polishing  apparatus  comprises  a  rotatable  table  10  on 
which  the  article  to  be  polished  12  is  mounted.  An  arm  18 
carrying  a  rotatable  polishing  head  20  of  abrasive  material  is 
mounted  above  the  table  10  and  is  capable  of  being  traversed 
towards  and  away  from  the  table.  The  mounting  of the  polish- 
ing  arm  includes  a  pivot  28  sothatthe  arm  may  be  tilted  under 
the  action  of  a fluid  operated  cylinder  34  whereby  to  bring the 
polishing  head  20  into  contact  with  the  surface  to  be  polished 
16.  The  fluid  operated  cylinder,  preferably  a  pneumatic  cylin- 
der,  is  connected  into  a  fluid  circuit  having  a  pressure 
regulator  in  its  outlet  so  as  to  apply  constant  pressure  to  the 
arm  18. 



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

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

s u r f a c e   of  a  m o u l d .  

M e t a l   m o u l d s ,   f o r   e x a m p l e   m o u l d s   f o r   g l a s s w a r e ,  

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

s m o o t h l y   f i n i s h e d .   T h i s   can   be  a c c o m p l i s h e d   by  m e a n s  

of   a  p o l i s h i n g   m a c h i n e   on  w h i c h   an  o p e r a t i v e   a p p l i e s  
m a n u a l   p r e s s u r e   to   an  arm  h a v i n g   a  r o t a t i n g   p o l i s h i n g  

h e a d   w h i c h   i s   t r a v e r s e d   up  and  down  t h e   i n t e r n a l  

s u r f a c e   of   a  m o u l d .   A  h i g h   d e g r e e   of   s k i l l   i s   r e q u i r e d  
in  o r d e r   to   p r o v i d e   t h e   c o r r e c t   p r e s s u r e   and  p r o d u c e   a  

c o r r e c t l y   p o l i s h e d   p r o d u c t .   In   an   a t t e m p t   t o   a u t o m a t e  

t h i s   p r o c e s s ,   i t   ha s   b e e n   p r o p o s e d   t o   p r o v i d e   a  

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

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

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

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

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

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

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

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

m o u l d   s u r f a c e .  

The  p r e s e n t   i n v e n t i o n   s e e k s   t o   p r o v i d e   a n  

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

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



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

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

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

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

t r a v e r s e d   t o w a r d s   and  away   f r o m   t h e   t a b l e ,   t h e   m o u n t i n g  

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

may  be  t i l t e d   u n d e r   t h e   a c t i o n   of   a  f l u i d - o p e r a t e d  

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

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

o p e r a t e d   c y l i n d e r   b e i n g   c o n n e c t e d   i n t o   a  f l u i d   c i r c u i t  

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

The  f l u i d - o p e r a t e d   c y l i n d e r   and   a s s o c i a t e d   c i r c u i t  

may  be  a  h y d r a u l i c   o r   p n e u m a t i c   c i r c u i t ,   and  i s  

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

r e g u l a t o r   t o   t h e   o u t l e t   o r   e x h a u s t   5  of   t h e   c i r c u i t  

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

and  so  t h e   p r e s s u r e   a p p l i e d   t o   t h e   p o l i s h i n g   h e a d  

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

t h e   p o s i t i o n   o f   t h e   arm  and   so  t h e   p o l i s h i n g   a c t i o n  

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

r e g a r d l e s s   o f   t h e   s h a p e   o f   t h a t   s u r f a c e .  

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

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

s e c t i o n ,   o f   an  a p p a r a t u s   i n   a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n .  

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

c o m p r i s e s   a  r o t a t a b l e   t a b l e   10  on  w h i c h   a  work   p i e c e ,  

in   t h i s   c a s e   a  g l a s s   m o u l d   12  may  be  m o u n t e d   b y  

m e a n s   o f   c l a m p s   14.  The  i n t e r n a l   s u r f a c e   16  of   a  

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

g e n e r a l l y   n o t   be   p l a i n   c y l i n d r i c a l .  

M o u n t e d   a b o v e   t h e   r o t a t i n g   t a b l e   10  i s   a  p o l i s h i n g  

arm  18  c a r r y i n g   a  p o l i s h i n g   h e a d   20  of   a b r a s i v e   m a t e r i a l  

m o u n t e d   i n   a  c h u c k   22  d r i v e n   f r o m   a  m o t o r   24,   t h r o u g h  

a  s u i t a b l e   b e l t   d r i v e   ( n o t   shown)   i n   o r d e r   t o   r o t a t e  



t h e   p o l i s h i n g   h e a d   20.   The  c h u c k   and  m o t o r   a r e   m o u n t e d  

on  a  s w i n g i n g   b r a c k e t   26  p i v o t a l l y   a t t a c h e d   a t   28  to   a  

c a r r i a g e   30.  The  c a r r i a g e   i s   s l i d a b l y   m o u n t e d   on  v e r t i c a l  

r o d s   32  and  i s   d r i v e n   by  m e a n s   n o t   shown   in  t h e   d r a w i n g s  

to   t r a v e r s e   down  and   up  t o w a r d s   and  away  f r o m   t h e   r o t a t i n g  

t a b l e   10  r e s p e c t i v e l y .   B e t w e e n   t h e   b r a c k e t   26  and  t h e  

c a r r i a g e   30  i s   m o u n t e d   an  a i r   c y l i n d e r   34  w h i c h ,   w h e n  

p r e s s u r i s e d ,   w i l l   t i l t   t h e   b r a c k e t   26  a b o u t   t h e   p i v o t  

28  t h e r e b y   m o v i n g   t h e   p o l i s h i n g   arm  18  in   t h e   d i r e c t i o n  

of  a r r o w   A,  and   t h e r e b y   b r i n g i n g   t h e   p o l i s h i n g   h e a d   2 0  

i n t o   c o n t a c t   w i t h   t h e   i n t e r n a l   s u r f a c e   16  of   t h e   a r t i c l e .  

12  to   be  p o l i s h e d .  

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

a r t i c l e   12  i s   m o u n t e d   on  a  r o t a t a b l e   t a b l e   10  as  s h o w n  

in   t h e   d r a w i n g s   and   t h e   c a r r i a g e   30  t r a v e r s e s   d o w n w a r d l y  
u n t i l   t h e   p o l i s h i n g   h e a d   20  i s   l e v e l   w i t h   t h e   l o w e s t  p a r t  

of  t h e   i n t e r n a l   s u r f a c e   16  t o   be  p o l i s h e d .   P r e s s u r e   i s  

a p p l i e d   t o   t h e   c y l i n d e r   34  t h u s   t i l t i n g   t h e   b r a c k e t   26  

and  t h e r e f o r e   t h e   p o l i s h i n g   arm  18  b r i n g i n g   t h e   h e a d   20  

i n t o   c o n t a c t   w i t h   t h e   i n t e r n a l   s u r f a c e   16 .   The  m o t o r  

24  r o t a t e s   t h e   arm  18  and  t h e r e f o r e   t h e   h e a d   20  c a u s i n g  
t h e   a b r a s i v e   h e a d   20  t o   p o l i s h   t h e   p o r t i o n   of   t h e   s u r f a c e  

16  c o n t a c t e d .   The  t a b l e   10  i s   r o t a t e d   e n s u r i n g   t h a t   t h e  

w h o l e   c i r c u m f e r e n c e   of   t h e   i n t e r n a l   s u r f a c e   16  i s  

p o l i s h e d   e v e n l y .   At  t h e   same  t i m e   t h e   c a r r i a g e   32  i s  

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

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

c o n f i g u r a t i o n   of  t h e   a r t i c l e   12  c h a n g e s ,   t h e   arm  1 8  

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

16.  The  c y l i n d e r   34  h a s   an  a i r   p r e s s u r e   r e g u l a t o r   o n  

i t s   o u t l e t   o r  e x h a u s t   s i d e   w h i c h   c an   be  p r e s e t   a t   a  

d e s i r e d   p r e s s u r e ,   f o r   e x a m p l e   20  p s i   g a u g e .   T h i s   e n s u r e s  

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

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

t h r o u g h   t h e   arm  18  b e t w e e n   t h e   p o l i s h i n g   h e a d   20  a n d  

t h e   i n t e r n a l   s u r f a c e   16  i s   a l s o   c o n s t a n t   i r r e s p e c t i v e  



of   t h e   d e g r e e   of   t i l t   ( and   t h e r e f o r e   t h e   i n t e r n a l  

c o n f i g u r a t i o n   of   t h e   s u r f a c e   16)  of   t h e   arm  18.   L i m i t  

s w i t c h e s   can   be  p r o v i d e d   so  t h a t   t h e   c a r r i a g e   30  

t r a v e r s e s   up  and   down  e i t h e r   i n d e f i n i t e l y   or   f o r   a  

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

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

a  s k i l l e d   o p e r a t o r   or   e v e n   any  a t t e n t i o n   a t   a l l   i n  

b e t w e e n   c h a n g i n g   w o r k   p i e c e s   1 2 .  

The  a p p a r a t u s   of   t h e   i n v e n t i o n ,   o p e r a t i n g   u n d e r  

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

w o r k   p i e c e   and  d o e s   n o t   r e l y   on  o p e r a t o r   s k i l l   in   o r d e r  

t o   a c h i e v e   t h i s .  

The  s p e e d   o f   r o t a t i o n   o f   t h e   t a b l e   10  and  of   t h e   a r m  

18  a r e   p r e f e r a b l y   i n f i n i t e l y   v a r i a b l e   b e t w e e n   z e r o   a n d  

m a x i m u m ,   and   a r e   f u r t h e r m o r e   p r e f e r a b l y   v a r i a b l e   i n d e p e n d -  

e n t l y   o f   one   a n o t h e r   so  t h a t   d i f f e r e n t   c o m b i n a t i o n s   o f  

arm  r o t a t i o n   and   t a b l e   r o t a t i o n   can  be  s e l e c t e d   to   s u i t  

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

i s   t h a t   ' o u r - o f - r o u n d '   c a v i t i e s   c an   be  p o l i s h e d   p r o v i d e d  

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

t h e   r e s p o n s e   t i m e   o f   t h e   s w i n g i n g   b r a c k e t   26  and   a i r  

c y l i n d e r   34 ,   so  t h a t   t h e   arm  18  and  m o r e   p a r t i c u l a r l y   t h e  

p o l i s h i n g   h e a d   20  can   a c c u r a t e l y   f o l l o w   t h e   c o n t o u r s   o f  

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

to   be  e x t r e m e l y   v e r s a t i l e   in   o p e r a t i o n ,   and   i t   c a n  

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

d e a l   o f   s k i l l   and   d i f f i c u l t y   t o   a c c o m p l i s h   h i t h e r t o .  

N a t u r a l l y ,   t h e   s h a p e   o f   t h e   c a v i t y   16  t o   be  p o l i s h e d   s h o u l d  

n o t   c o n t a i n   any   r e e n t r a n t   s u r f a c e s   s i n c e   t h e   r o t a t i o n  o f  

t h e   t a b l e   lO  w o u l d   c a u s e   s u c h  t o   be  p a s s e d   o v e r   by  t h e  

p o l i s h i n g   a rm  1 8 .  



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

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

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

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

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

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

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

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

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

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

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

i s   c o n s t a n t .  

2.  An  a p p a r a t u s   as  c l a i m e d   i n   c l a i m   1  in  w h i c h   t h e  

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

3.  An  a p p a r a t u s   as  c l a i m e d   in  e i t h e r   of  c l a i m s   1  or   2 

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

c y l i n d e r .  

4.  An  a p p a r a t u s   as  c l a i m e d   in   a n y  o n e   o f  c l a i m s   1  t o   3 

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

may  be  r o t a t e d   a t   i n d e p e n d e n t l y   s e l e c t e d  s p e e d s .  

5.  An  a p p a r a t u s   as  c l a i m e d   in   a n y  o n e   of   c l a i m s   1  t o   4 

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

and  down  t o w a r d s   and  away  f r o m   t h e   r o t a t a b l e   t a b l e .  

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  5   w h e r e i n   l i m i t  

s w i t c h e s   a r e   p r o v i d e d   so  as  to   s e t . t h e   n u m b e r   of  t r a v e r s e s  

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



7.  An  a p p a r a t u s   as  c l a i m e d   in   a n y  o n e   of   c l a i m s   1  t o  

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

m a t e r i a l .  
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