
J »  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 
0  2 2 2   0 5 0  

A 1  

00  Publication  number: 

EUROPEAN  PATENT  APPLICATION 

©  lnt.CI.«:  B  24  B  3 1 / 1 0  (21)  Application  number:  85830261.5 

@  Dateoffiling:  11.11.85 

©  Date  of  publication  of  application: 
20.05.87  Bulletin  87/21 

@  Designated  Contracting  States: 
AT  BE  CH  DE  FR  GB  LI  NL  SE 

(ti)  Applicant:  METALLGESELLSCHAFTAG 
Reuterweg  14  Postfach  3724 
D-6000  Frankfurt/M.1(DE) 

@  Inventor:  Giussani.Alessandro 
Via  Asiago,  8 
CernuscoS/N(IT) 

@  Inventor:  Fontana,  Ermanno 
ViaMarelli,79 
Sesto  S.  Giovanni(IT) 

$   Representative:  Rieger,  Harald,  Dr.  et  al, 
Reuterweg  14 
D-6000  Frankfurt  am  Main(DE) 

(54)  Process  and  apparatus  for  smoothing,  buffing  and  finishing  metal  components  and  work  pieces. 
©  A  semi-continuous  process  is  described  for  smoothing 
metal  pieces  by  the  relative  apparatus.  The  pieces  and  abras- 
ives  introduced  in  the  processing  vat  (3)  are  subjected  to  the 
centrifugal  action  of  a  rotation  member;  at  the  end  of  the 
processing  the  vat  is  tipped  by  180°  and  its  content  is  over- 
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"PROCESS  AND  APPARATUS  FOR  SMOOTHING,  BUFFING  AND 

FINISHING  METAL  COMPONENTS  AND  WORKPIFrPS"  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r   s m o o t h  

i n g ,   b u f f i n g   and  f i n i s h i n g   m e t a l   p a r t s   and  p i e c e s ,  
5  as  w e l l   a s ,   in  p a r t i c u l a r ,   t he   r e l a t i v e   a p p a r a t u s .  

I t   is  known  t h a t   d e b u r r i n g   and  f i n i s h i n g   o p e r a t i o n s  

on  m e t a l   p i e c e s   a re   e f f e c t e d   by  m i x i n g   w i t h   a b r a s i v e s  

in  v i b r a t o r s   or  in  a p p a r a t u s e s   w h e r e i n   the   mass   f o r m e d  

by  the   p i e c e s   and  a b r a s i v e s   is  s u b j e c t e d   to  t he   c e n t r i -  

10  f u g a l   f o r c e   i m p a r t e d   t h e r e t o   by  means  of  a  r o t a t i n g  

e l e m e n t   such   as  a  h o r i z o n t a l   p l a t e   or  d i s k .  

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

f o r c e   is  d e s c r i b e d   f o r   e x a m p l e   in  I t a l i a n   P a t e n t   N o .  

7 9 3 . 3 0 0   g r a n t e d   on  N o v e m b e r   15,  1967  to  R o t o - F i n i s h  

15  I t a l i a n a   S . r . l .  

Though  the   f i n i s h i n g   a p p a r a t u s e s   o p e r a t i n g   by  c e n t r i -  

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

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

wh ich   i n c i d e n t a l l y   is  common  a l s o   to  o t h e r   a p p a r a t u s ,  
20  of  r e q u i r i n g   r a t h e r   p r o l o n g e d   i d l e   t i m e s ,   due  to  t h e  

n e c e s s i t y   of  h a v i n g   to  i n t e r r u p t   the  f i n i s h i n g   o p e r a t i o n  

i t s e l f   fo r   a l l o w i n g   t he   p r o c e s s e d   mass  to  be  g r a d u a l l y  

t r a n s f e r r e d   from  the   f i n i s h i n g   va t   to  the   s c r e e n e r   o r  

s e p a r a t i n g   d e v i c e   h a v i n g   l i m i t e d   d i m e n s i o n s ,   w h i c h   p r o -  
25  v i d e s   fo r   the   s e p a r a t i o n   of  t he   p r o c e s s e d   p i e c e s   f r o m  

the  a b r a s i v e   m a t e r i a l .  
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The  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is  to  o v e r c o m e  

the   above   n o t e d   d r a w b a c k   by  p r o v i d i n g   an  a p p a r a t u s   w h i c h  

h a s ,   b e t w e e n   the   p r o c e s s i n g   v a t   and  the   s e p a r a t i n g   d e v i -  

ce,   an  i n t e r m e d i a t e   c o n t a i n e r   s u i t a b l e   to  a c c o m o d a t e  

5  in  a  lump  t he   who le   mass  of  p r o c e s s e d   p i e c e s   and  a b r a s i v e  

m a t e r i a l ,   t h e r e u p o n   the   p r o c e s s i n g   v a t ,   now  e m p t y ,   may  

be  r e t u r n e d   i m m e d i a t e l y   to  i t s   w o r k i n g   p o s i t i o n   t o  

a c c o m o d a t e   a  new  c h a r g e   to  be  p r o c e s s e d .   At  t h e   s a m e  

t i m e ,   the   i n t e r m e d i a t e   c o n t a i n e r   may  g r a d u a l l y   t r a n s f e r  

10  by  g r a v i t y   i t s   l o a d   in  t he   s e p a r a t i o n   d e v i c e   u n t i l   c o m -  

p l e t e l y   e m p t y ,   t h e r e a f t e r   i t   may  r e t u r n   to  i t s   i n i t i a l  

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

h a s ,   m e a n w h i l e ,   been   p r o c e s s e d   in  the  f i n i s h i n g   v a t .  

The  p r o c e s s i n g   t i m e s   in  the   f i n i s h i n g   v a t   and  e m p t y -  

15  ing  t i m e s   of  t he   i n t e r m e d i a t e   c o l l e c t i n g   c o n t a i n e r   a r e  

s u i t a b l y   s y n c h r o n i z e d   in  s u c h   a  way  t h a t ,   when  p r o c e s s i n g  

va t   has  c o m p l e t e d   i t s   o p e r a t i o n   c y c l e ,   t he   c o l l e c t i n g  

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

of  any  p r i o r   c h a r g e .  

20  The  p r e s e n t   i n v e n t i o n   w i l l   now  be  i l l u s t r a t e d   i n  

more  d e t a i l   on  t he   b a s i s   of  t he   a n n e x e d   s o l e   f i g u r e  

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

d e f i n e d   h e r e i n a b o v e .  

A  c o n t a i n e r   1  is  i n i t i a l l y   c h a r g e d   w i t h   t he   p i e c e s  

25  to  be  p r o c e s s e d   and  the   a b r a s i v e s   coming   f rom  a  v i b r a t -  

ing  c o n v e y o r   11,  t h e r e u p o n   i t   is  r a i s e d   a l o n g   p a t h  

2,  shown  in  t he   f i g u r e   by  a  d a s h - s i n g l e - d o t   l i n e ,   u n t i l  

i t   r e a c h e s   a  p o s i t i o n   above   a  p r o c e s s i n g   v a t   3  a n d  

is  t i p p e d   t h e r e i n t o   as  shown  by  the  dash   l i n e   1 ' .   T h e  

30  c h a r g e   f o r m e d   by  the   p i e c e s   to  be  p r o c e s s e d   and  b y  

a b r a s i v e   m a t e r i a l   t h u s   f a l l s   by  g r a v i t y   i n t o   the   p r o c e s s ^  

ing  vat   3  whe re   i t   is  w e t t e d   and  s u b m e r g e d   by  an  
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a q u e o u s   s o l u t i o n   of  a u x i l i a r y   c h e m i c a l s   coming   f r o m  

a  t a n k   8 .  

When  the   s o l u t i o n   has  r e a c h e d   the   n e c e s s a r y   v o l u m e  

as  m e a s u r e d   by  a  v o l u m e t r i c   c o u n t e r ,   the   d e b u r r i n g  
5  c y c l e   s t a r t s .   At  the   end  of  t h i s   c y c l e ,   t he   a q u e o u s  

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

on  the   b o t t o m   of  va t   3  and  t he   l a t t e r   is  s u c c e s s i v e l y  

t i p p e d   by  r o t a t i n g   i t   a r o u n d   a  s h a f t   4  a c c o r d i n g   t o  

a  s e m i - c i r c u l a r   p a t h   5,  shown  in  t he   d r a w i n g   by  a  
10  d a s h - s i n g l e - d o t   l i n e ,   u n t i l   i t   a s s u m e s   the   end  p o s i t i o n  

31  shown  by  a  d a s h   l i n e .   O p e r a t i n g   in  t h i s   way,  t h e  

mass  of  p r o c e s s e d   p i e c e s   and  a b r a s i v e   m a t e r i a l   i s  

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

c o n t a i n e r   6 .  

15  The  v a t   3'  is   t h e n c e   b r o u g h t   back   to  i t s   i n i t i a l  

p o s i t i o n   3  m a k i n g   i t   to  t r a v e l   the   p a t h   5  in  an  o p p o s i t e  

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

6  c o n t a i n i n g   the   a b r a s i v e s   and  p r o c e s s e d   p i e c e s   is  s i m u l t a  

n e o u s l y   s t a r t e d   by  means  of  a  t e l e s c o p i c   arm  7.  W i t h  

20  the   p r o g r e s s i v e   r a i s i n g   and  t i p p i n g   of  c o n t a i n e r   6 

a c c o r d i n g   to  a  p a t h   9,  shown  in  t he   d r a w i n g   by  a  

d a s h - s i n g l e - d o t   l i n e ,   the   p r o c e s s e d   p i e c e s   and  a b r a s i v e s  

f a l l   p r o g r e s s i v e l y   in  a  v i b r a t i n g   s e p a r a t o r   10  w h i c h  

p r o v i d e s   f o r   t he   s e p a r a t i o n   of  the   d e b u r r e d   p i e c e s ,  

25  c o n v e y e d   o u t s i d e   by  means  of  a  v i b r a t i n g   c o n v e y e r   1 5 ,  

from  the   a b r a s i v e s   wh ich   a re   made  to  f a l l   in  c o n t a i n e r  

1  to  be  r e - u t i l i z e d   in  a  s u c c e s s i v e   f i n i s h i n g   c y c l e .  

When  c o n t a i n e r   6  has  r e a c h e d   p o s i t i o n   6 ' ,   shown  i n  

the  d r a w i n g   by  a  d a s h e d   l i n e ,   at  the   end  of  the   t i p p i n g  

30  r u n ,   i t   is  c o m p l e t e l y   empty   and  is  b r o u g h t   back   to  i t s  

s t a r t i n g   p o s i t i o n   by  r e t r a c t i n g   the   t e l e s c o p i c   arm  7 .  

At  t h i s   p o i n t   c o n t a i n e r   6  is  r e a d y   to  r e c e i v e   a  n e w  
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c h a r g e   of  m a c h i n e d   p i e c e s   and  a b r a s i v e s   coming   f r o m  

the   p r o c e s s i n g   va t   3  w h i c h   w i l l   have   c o m p l e t e d   i t s   o p e -  

r a t i o n   c y c l e   and  be  t i p p e d   to  the   p o s i t i o n   3 ' ,   t h u s  

g i v i n g   s t a r t   to  a  s u c c e s s i v e   p r o c e s s i n g   c y c l e .  

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

of  the   t y p e   h e r e i n   d e s c r i b e d   w i t h   r e s p e c t   to  t h o s e   s o  

f a r   u t i l i z e d   a re   m a i n l y   r e p r e s e n t e d   by  t he   e l i m i n a t i o n  

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

in  s e p a r a t o r   10  is  e f f e c t e d   d u r i n g   the   w o r k i n g   t i m e  

10  of  v a t   3,  by  an  i m p r o v e d   d o s a g e   and  s e p a r a t i o n   of   t h e  

mass   of  p r o c e s s e d   p i e c e s   and  a b r a s i v e s ,   as  the   o p e r a t i o n  

t i m e s   and  s h i f t i n g   s p e e d   of  c o l l e c t i n g   c o n t a i n e r   6 

a r e   a c c u r a t e l y   a d j u s t a b l e ,   as  w e l l   as  by  the   d e c r e a s e  

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

IS  p i e c e s ,   in  t h a t   t he   a b r a s i v e s   a r e   s e p a r a t e d   in  a  m o r e  

r e g u l a r   and  u n i f o r m   w a y .  

T h o u g h   t he   p r e s e n t   i n v e n t i o n   has  been   d e s c r i b e d   o n  

the   b a s i s   of  an  e m b o d i m e n t   t h e r e o f   w h i c h   is   at  p r e s e n t  

p r e f e r r e d ,   i t   is   o b v i o u s   t h a t   m o d i f i c a t i o n s   a n d / o r   c h a n g e s  

20  may  be  i n t r o d u c e d   by  t h o s e   s k i l l e d   in  t he   a r t   w i t h o u t  

d e p a r t i n g   f rom  the   s c o p e   of  the   i n v e n t i o n .  

25 
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CLAIMS 

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

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

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

mass  of  p i e c e s   to  be  p r o c e s s e d   and  a b r a s i v e s ,   c h a r a c t e -  
5  r i z e d   in  t h a t   s a i d   p r o c e s s i n g   v a t   (3)  may  be  t i p p e d  

by  180°  by  r o t a t i o n   a r o u n d   a  s h a f t   ( 4 ) .  

2.  S m o o t h i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e  

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

c o l l e c t i n g   c o n t a i n e r   (6)  apt   to  be  t i p p e d   f o r   t he   d i s -  
10  c h a r g e   of  s a i d   p r o c e s s e d   p i e c e s   and  s a i d   a b r a s i v e s   i n  

a  v i b r a t i n g   s e p a r a t o r   (10)  . 

3.  S m o o t h i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   2,  c h a r a c t e  

r i z e d   in  t h a t   s a i d   v i b r a t i n g   s e p a r a t o r   (10)  d i s c h a r g e s  
s a i d   a b r a s i v e s   s e p a r a t e d   f rom  s a i d   p r o c e s s e d   p i e c e s  

15  in  a  c o n t a i n e r   (1)  s h i f t a b l e   a l o n g   a  c l o s e d   p a t h   ( 2 )  
and  c a p a b l e   of  b e i n g   t i p p e d   o v e r   t he   c h a r g i n g   h o l e   o f  

s a i d   p r o c e s s i n g   va t   ( 3 ) .  

20  
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