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@  Tumbling  machine. 

A  tumbling  machine  (1)  for  finishing  treatment  of 
workpieces  has  a  plurality  of  tumblers  (2)  with  vibratory  tubs 
(31)  mounted  upon  a  carousel  support  structure  (3).  One  or 
more  processing  stations  (4-9)  face  the  carousel  support 
structure,  and  intermittent  drive  means  (60,62)  are  provided 
to  advance  the  plurality  of  tumblers  (2)  upon  the  carousel 
structure  (3)  relative  to  the  processing  stations  (4-9). 



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  t u m b l i n g   m a c h i n e  

w h i c h   is  p a r t i c u l a r l y   s u i t e d   to  c a r r y   out   a  s e r i e s   o f  

f i n i s h i n g   o p e r a t i o n s ,   such   as  d e g r e a s i n g ,   p i c k l i n g ,  

f e t t l i n g   or  d r e s s i n g - o f f , s m o o t h i n g , w a s h i n g   a n d  

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

F o l l o w i n g   t h e   m e c h a n i c a l   m a c h i n i n g   of  a  p i e c e ,   and ,   i n  

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

l o t s   of  more  or   l e s s   e q u i v a l e n t   q u a n t i t y ,   i t   i s  

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

s u c h   as  t h o s e   i n d i c a t e d   a b o v e .  

C u r r e n t l y   t h i s   n e c e s s i t y   i s   met  w i t h   v i b r a t i n g   m a c h i n e s  

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

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

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

Bo th   t h e   r e c t i l i n e a r   m a c h i n e s   and  t h e   s p i r a l   m a c h i n e s  

h a v e   c o n s i d e r a b l e   o v e r a l l   s i z e ,   and  in  b o t h   c a s e s   t h e  

p i e c e s   to   be  p r o c e s s e d   r e m a i n   in   t h e   m a c h i n e   f o r   a  

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

m a c h i n e   and  to   t h e   s p e e d   a t   w h i c h   t h e   p i e c e   a d v a n c e s ,  

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

o p e r a t i o n ,   f o r   e x a m p l e ,   t h e   d r e s s i n g - o f f   of  t h e   p i e c e .  

The  s p e e d   of  a d v a n c e m e n t   of  t h e   p i e c e ,   may  n o t ,  

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

any  e x c e s s i v e   s l o w i n g   down  t h e r e o f   c a u s e s   i t   to   a d v a n c e  

i r r e g u l a r l y ,   and  an  e x c e s s i v e   b u i l d - u p   of  t h e   p i e c e s   m a y  

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

o t h e r .  



A l s o ,   in  s m a l l   t u m b l e r s   w i t h   a  v i b r a t i n g   t ub   o n l y   a  

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

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

f o r   t u m b l e r s   of  t h i s   t y p e ,   i t   i s   n e c e s s a r y   to   l o a d   a n d  

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

some  d i f f i c u l t y .   T h e s e   o p e r a t i o n s   a r e ,   f u r t h e r m o r e ,   a s  

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

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

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

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

p r o c e s s i n g   t i m e   f o r   t h e   p i e c e   or  t h e   p i e c e s   t h a t   i s  

a b s o l u t e l y   c o n s t a n t   and  w i d e l y   a d j u s t a b l e   w i t h ,  

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

a l m o s t   t o t a l   a u t o m a t i o n  ,   a  t u m b l i n g   c y c l e   in  w h i c h   t h e  

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

T h i s   o b j e c t   is   a c h i e v e d   by  t h e   t u m b l i n g   m a c h i n e  

a c c o r d i n g   to   t h e   i n v e n t i o n ,   w h i c h   i s   c h a r a c t e r i s e d   i n  

t h a t   i t   c o m p r i s e s   a  p l u r a l i t y   of  v i b r a t o r y   t ub   t u m b l e r s ,  

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

a r e   m o v a b l y   s u p p o r t e d ,   one  or  more   p r o c e s s i n g   s t a t i o n s  

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

d r i v e   means   f o r   a d v a n c i n g   t h e   p l u r a l i t y   of  t u m b l e r s   u p o n  
t h e   s a i d   s u p p o r t   s t r u c t u r e   r e l a t i v e   t o   t h e   s a i d   s t a t i o n .  

F u r t h e r   c h a r a c t e r i s t i c s   and  a d v a n t a g e s   of  t h e   i n v e n t i o n  

w i l l   become  more  f u l l y   a p p a r e n t   f r o m   t h e   d e t a i l e d  

d e s c r i p t i o n   of  a  p r e f e r r e d   b u t   n o t   e x c l u s i v e   e m b o d i m e n t  

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

i l l u s t r a t e d   by  way  of  n o n - l i m i t i n g   e x a m p l e   in   t h e  

a p p e n d e d   d r a w i n g s ,   in   w h i c h :  

F i g u r e   1  i s   a  s c h e m a t i c   p l a n   v i e w   f rom  a b o v e   t h e  



t u m b l i n g   m a c h i n e   a c c o r d i n g   to   t h e   i n v e n t i o n ;  

F i g u r e   2  is  a  c r o s s - s e c t i o n a l   v i ew   a l o n g   the   l i n e   I I - I I  

of  F i g u r e   1 ;  

F i g u r e   4  i s   a  s c r a p   s e c t i o n a l   v i ew  of  a  d e t a i l   of  t h e  

w e a r - r e s i s t a n t   s h e l l   of  a  v i b r a t o r y   b a r r e l   of  a  t u m b l i n g  

m a c h i n e   a c c o r d i n g   to  t h e   i n v e n t i o n .  

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

F i g u r e   1,  t h e   m a c h i n e   a c c o r d i n g   to  t h e   i n v e n t i o n ,  

g e n e r a l l y   i n d i c a t e d   1,  c o m p r i s e s   a  p l u r a l i t y   of  t u m b l e r s  

2a,  b,  c,  d,  e,  f  and  g  of  t h e   v i b r a t o r y - t u b   t y p e ,   a 

c a r o u s e l   s u p p o r t   s t r u c t u r e   3  on  e a c h   t u m b l e r   i s   m o u n t e d ,  

a  s e r i e s   of  p r o c e s s i n g   s t a t i o n s   4,  5,  6,  7,  8,  and  9 

f a c i n g   t h e   c a r o u s e l   s t r u c t u r e   3  on  t h e   p e r i m e t e r  

t h e r e o f ,   and  i n t e r m i t t e n t   d r i v e   means   10  t o   a d v a n c e   t h e  

p l u r a l i t y   of  t u m b l e r s   2a ,   b,  c,  d,  e,  f  and  g  i n  

r e l a t i v e   to  t h e   p r o c e s s i n g   s t a t i o n s   4,  5,  6,  7,  8  and  9 .  

The  c a r o u s e l   s u p p o r t   s t r u c t u r e   3  i n c l u d e s   an  a n n u l a r  

b a s e   15  s u p p o r t e d   upon  a  p e d e s t a l   16  and  to   w h i c h   i s  

f i x e d   a  g u i d e   17  f o r m e d   by  a  p a i r   of  c i r c u l a r   c o n c e n t r i c  

t r a c k s   17a ,   17b  s u p p o r t e d   on  t h e   l a t e r a l   w a l l s   18  of  t h e  

b a s e   1 5 .  

Each  t u m b l e r   2a ,   2b,  2c ,   2d,  2e,   2 f ,   2g,  i n c l u d e s   a  

f r a m e   20  m o v a b l e   a l o n g   t h e   t r a c k s   17a ,   17b  by  means.   o f  

s u p p o r t i n g   w h e e l s   21  and  g u i d e   w h e e l s   22,  a l l   of  w h i c h  

a r e   f r e e l y   r o t a t a b l y   m o u n t e d   on  t h e   f r a m e .   Each  of  t h e  

f r a m e s   20  i s   p r o v i d e d   w i t h   a  p a i r   of  b u f f e r s   25a ,   25b  a t  

o p p o s i t e   e n d s ,   e a c h   p r o v i d e d   w i t h   a  b u f f e r   pad  26  a n d  

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

a d j a c e n t   f r a m e s   a r e   in  c o n t a c t   w i t h   e a c h   o t h e r .  



On  each  of  t h e   f r a m e s   20  a  v i b r a t o r y   t ub   31  i s   s u p p o r t e d  

by  means  of  s p r i n g s   3 0 , t h e   d e t a i l s   of  t h e   t u b   b e i n g   m o r e  

c l e a r l y   v i s i b l e   in  F i g u r e   3;  t h e   v i b r a t o r y   t u b   31 

c o m p r i s e s   an  o u t e r   c a s i n g   32  to   w h i c h   t h e   s u s p e n s i o n  

s p r i n g s   30  a r e   c o n n e c t e d   by  means   of  b r a c k e t s   33.   T h e  

t u b   3 1  i s   c l o s e d   a t   t h e   b o t t o m   by  a  c u r v e d   b a s e   34,  i n  

w h i c h   t h e r e   i s   a  p l u r a l i t y   of  h o l e s   35,  and   h a s   a n  

i n t e r n a l   w e a r - r e s i s t a n t   l i n i n g   3 6 .  

The  mouth  of  t h e   t u b   31  o p p o s i t e   t he   b a s e   34  i s   c l o s e d  

by  a  r e m o v a b l e   c o v e r   37  made  of  or  c o a t e d   w i t h  

s o u n d - a b s o r b e n t   m a t r i a l ,   and  in  w h i c h   t h e r e   a r e   f o r m e d  

s l i t s   38a ,   38b  f o r   t h e   i n t r o d u c t i o n   of  p r o c e s s i n g  

l i q u i d .  

For  t u b s   31  of  s u b s t a n t i a l   d i m e n s i o n s   i t   i s   p r e f e r a b l e  

t h a t   the   c o v e r   37  s h o u l d   be  s u p p o r t e d   d i r e c t l y   u p o n   t h e  

f r a m e   20,  f o r   e x a m p l e ,   by  means   of  s t u d s ,   n o t   s h o w n .  

The  i n t r o d u c t i o n   of  l i q u i d   o c c u r s   a t   one  or  more   of   t h e  

p r o c e s s i n g   s t a t i o n s   5,  6,  7,  8  and  9,  e a c h   of  w h i c h   i s  

e q u i p p e d   w i t h   a  p i p e   40  d r a w i n g   f rom  a  r e s e r v o i r   41  a n d  

t e r m i n a t i n g   in  a  p a i r   of  s p o u t s   42a ,   42b  a l i g n e d   w i t h  

the   c o r r e s p o n d i n g   s l i t s   38a ,   38b  of  t h e   c o v e r   3 7 .  

The  s p o u t s   4 2 a ,   42b  h a v e   a  l o n g i t u d i n a l   e x t e n s i o n   w h i c h  

is   s m a l l e r   in   s i z e   t h a n   t h e   s l i t s ,   so  as  n o t   t o   r e q u i r e  

a  p r e c i s e   p o s i t i o n i n g   of  t h e   c o r r e s p o n d i n g   t u m b l e r   2 

upon  the   c a r o u s e l   s t r u c t u r e   3  f o r   t h e   i n t r o d u c t i o n   o f  

l i q u i d   i n t o   t h e   t u b   3 1 .  

The  p r o c e s s i n g   l i q u i d   i n t r o d u c e d   t h r o u g h   t h e   s p o u t s   4 2 a ,  

42b  i m m e d i a t e l y   f l o w s   f rom  t h e   t u b   31  t h r o u g h   t h e   h o l e s  

35,  d r a i n i n g   i n t o   a  c o l l e c t i n g   b a s i n   44,  f o r m e d   in   t h e  



b a s e   15  of  t h e   c a r o u s e l   s t r u c t u r e   so  as  to   be  a l i g n e d  

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

s p o u t s   42a ,   4 2 b .  

The  c o l l e c t i n g   b a s i n s   44  p r e f e r a b l y   have   two  i n c l i n e d  

w a l l s   45  d i s p o s e d   a t   o p p o s i t e   c i r c u m f e r e n t i a l   e n d s   o n  
t h e   b a s e   so  as  to  form  a  p r e f e r e n t i a l   mou th   f o r   r e c o v e r y  
of   t h e   p r o c e s s i n g   l i q u i d ,   i t s   f i l t e r i n g   and  p o s s i b l e  

r e t u r n   to  t h e   c o r r e s p o n d i n g   r e s e r v o i r   4 1 .  

The  s t a t i o n   4,  a t   wh ich   l o a d i n g   and  u n l o a d i n g   of  t h e  

p i e c e   or  p i e c e s   to  be  p r o c e s s e d   in  e a c h   t u m b l e r   i f  

c a r r i e d   o u t ,   is   p r o v i d e d   w i t h   a  v e r t i c a l l y   m o v a b l e   f o r k  

e l e m e n t   50  l o c a t e d   in  t h e   b a s e   15  and  f o r m e d   b y  

a  p l u r a l i t y   of  p r o n g s   5 1 , d i r e c t e d   t o w a r d s   t h e   b a s e   34  o f  

t h e   o v e r h e a d - t u b   3 1 .  

The  f o r k   e l e m e n t   50  is   m o v a b l e   by  a  f l u i d   p r e s s u r e  
a c t u a t o r   52  h o u s e d   in  a  sump  53  b e l o w   t h e   p e d e s t a l   1 6 .  

T h r o u g h   t h e   a c t i o n   of  t he   f l u i d   p r e s s u r e   a c t u a t o r   52 

t h e   p r o n g s   51  a re   t h r u s t   t h r o u g h   t h e   h o l e s   35  of  t h e  

b a s e   34  of  t h e   t ub   31,  and  a r e   l o c a t e d   in  t h e s e   h o l e s  

w i t h   p l a y   in   s u c h   a  way  as  to   l i f t   t h e   p i e c e   b e i n g  

p r o c e s s e d   o u t   of  t h e   t u b .  

Each   of  t h e   p r o n g s   51  is  p r o v i d e d   a t   i t s   u p p e r   end  w i t h  

a  t i p   55  made  in  a  s o f t   m a t e r i a l   so  as  to   a v o i d  .   a n y  

damage   to  t h e   p i e c e   d u r i n g   l i f t i n g   of  t h e   l a t t e r .  

On  o p p o s i t e   w a l l s   of  e a c h   of  t h e   t u m b l e r   t u b s   31  t h e r e  

a r e   f i t t e d   m o t o r   v i b r a t o r s   5 6 a ,   56b  of  s t a n d a r d   t y p e ,  

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

c o n t a i n e d   n  t h e   tub   3 1 .  



The  i n t e r m i t t e n t   d r i v e   means   10  c o m p r i s e   a  t h r u s t  

c y l i n d e r   60,  p i v o t a l l y   m o u n t e d   on  t h e   b a s e   15  to   w h i c h  

i t   i s   c o n n e c t e d   by  means  of  a  l u g   61,  and  a  t r a i n i n g  

c y l i n d e r   62,  a l s o   p i v o t a l l y   m o u n t e d   by  means   of  a n  

e y e l e t   on  t h e   b a s e   15  and  a c t i n g   upon  t h e   t h r u s t  

c y l i n d e r   60  t o   e f f e c t   t r a i n i n g   m o v e m e n t   t h e r e o f .  

The  c y l i n d e r   60  has  a  s t em   63  p r o v i d e d   w i t h   a  f o r k   64  

w h i c h   i s   r e m o v a b l y   e n g a g e d   w i t h   a  s t a k e   65  c a r r i e d   by  a  

s t r i k e r   66  f i x e d   to  t he   f r ame   20  of  e a c h   t u m b l e r .  

The  s t a t i o n   4  is   f u r t h e r   e q u i p p e d   w i t h   a  m o v a b l e   arm  70  

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

u n d e r g o i n g   t r e a t m e n t   or  fo r   t h e   r e m o v a l   of  t h e   c o v e r   2 7 .  

W i t h   r e f e r e n c e   to   F i g u r e   4,  t h e   w e a r - r e s i s t a n t   l i n i n g   36 

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

p r o j e c t i n g   r i b s   71  wh ich   p r e v e n t   t h e   p i e c e   f rom  b e a r i n g  

c r i t i c a l l y   upon   t h e   b a s e   34  of  t h e   t u b   31,  t h u s   a v o i d i n g  

any   a c c i d e n t a l   damage   69  t h e   p i e c e .  

The  t u m b l i n g   m a c h i n e   a c c o r d i n g   to   t h e   i n v e n t i o n  

f u n c t i o n s   as  f o l l o w s :  

a t   s t a t i o n   4  t h e   p i e c e   i s   l o a d e d / u n l o a d e d   i n t o   o r  

o u t   of   t h e   t u b s   31  of  t he   t u m b l e r   d u r i n g   i t s   t e m p o r a r y  

t r a n s i t   b e n e a t h   t h i s   s t a t i o n .  

In  e a c h   of  t h e   t u b s   31,  in  a d d i t i o n   t o   t h e   p i e c e s   to   b e  

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

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

d e s i r e d .  

T h r o u g h   t h e   a c t i o n   of  t h e   a c t u a t o r   52 ,   t h e   p r o n g s   51  o f  

t h e   f o r k   e l e m e n t   50  p e n e t r a t e   t h e   h o l e s   35  of  t h e   t u b s  



31,   so  l i f t i n g   t h e   p i e c e   or  p i e c e s   i m m e r s e d   in  t h e  

g r a n u l e s   t h r o u g h   t h e   mouth  of  t h e   t a n k   31,  t he   c o v e r   37 

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

When  p e n e t r a t i n g   t h e   h o l e   35,  t h e   p r o n g s   51  s e r v e   t o  

f r e e   t h e s e   h o l e s   of  any  g r a n u l e s   t h a t   may  p o s s i b l y   h a v e  

b e c o m e   s t u c k   t h e r e i n   or  f rom  any  o t h e r   p o s s i b l e  
o b s t r u c t i o n .  

S i n c e   t h e   s t a t i o n   4  i s   t h e   on ly   one  to   r e q u i r e   a  p r e c i s e  

p o s i t i o n i n g   of  t h e   t u m b e r   2 a , t h e   i n t e r m i t t e n t   d r i v e   m e a n s  

10  a c t   upn  t h e   t u m b l e r   i m m e d i a t e l y   p r e c e d i n g   t h i s   so  a s  

to   t r a n s f e r   i t   i n t o   a  p r e c i s e   p o s i t i o n   a b o v e   t h e   f o r k  

e l e m e n t .  

B e c a u s e   of  t h e   a b u t t i n g   c o n t a c t   b e t w e e n   e a c h   t u m b l e r   2 a ,  

b,  c,  d,  e,  f ,   and   g,  a  t r a n s l a t i o n   of  one  of   t h e s e ,  

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

w h i c h   p a s s   in  s e q u e n c e   t h r o u g h   a l l   t h e   s t a t i o n s   5,  6,  7 ,  

8,  and   9 .  

More   p a r t i c u l a r l y ,   t h e   t h r u s t   c y l i n d e r   60  r e t r a c t s   i t s  

r o d   63  and  i s   t h e n   t r a i n e d   by  t h e   f l u i d   p r e s s u r e  

c y l i n d e r   62  w h i c h   c a r r i e s   t h i s ,   in   a  r e t r a c t e d   s t a t e ,  

i n t o   a  p o s i t i o n   o p p o s i t e   t h e   s t r i k e r   66  on  t h e   f r a m e   20  

of  t h e   t u m b l e r   2 g .  

The  t r a i n i n g   c y l i n d e r   62  is  t h e n   d i s p o s e d   in  a  n e u t r a l  

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

t h r u s t   c y l i n d e r   60  in   t r a n s f e r r i n g   t h e   t u m b l e r   2g  f r o m  

t h e   s t a t i o n   9  to   t h e   s t a t i o n   4 .  

In  t h e   s t a t i o n s   s u b s e q u e n t   to   t h e   s t a t i o n   4  v a r i o u s  

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



e x a m p l e ,   i t   is   p o s s i b l e   to   i n t r o d u c e   a  d e g r e a s i n g   l i q u i d  

a t   s t a t i c n   5,  to  c a r r y   o u t   a  p i c k l i n g   p r o c e s s   a t   s t a t i o n  

6,  to   c a r r y   o u t   a  n e u t r a l i s i n g   wash  a t   s t a t i o n   7,  a  

r i n s i n g   p r o c e s s   a t   s t a t i o n   8,  and  to   i n t r o d u c e   a  

p r o t e c t i v e   l i q u i d   a t   s t a t i o n   9 .  

In  t h e   m e a n t i m e ,   t h e   m o t o r - v i b r a t o r s   c a r r i e d   on  t h e   t u b  

31  s e r v e   in  a  m a n n e r   known  per   se  to  v i b r a t e   i t   t o  

e f f e c t   m e c h a n i c a l   a b r a s i o n   of  t h e   p i e c e s .  

At  e a c h   of  t h e   s t a t i o n s   t h e   l i q u i d   i n t r o d u c e d   is   d r a i n e d  

t h r o u g h   t h e   h o l e s   35,   t h r o u g h   w h i c h   any  u n d e r s i z e d   o r  

worn   g r a n u l e s ,   a l s o   p a s s ,   and  is  c o l l e c t e d   in  t he   b a s i n  

44  f o r m e d   in  t h e   b a s e   a t   e a c h   of  t h e   p o s i t i o n s   5,  6,  7 ,  

8  and  9 .  

By  v i r t u e   of  t h e   r i b s   71  of  t h e   w e a r - r e s i s t a n t   l i n i n g   36  

o f   t h e   t u b s   31,  t h e   p o s s i b i l i t y   of  any  p o i n t - c o n t a c t  

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

t r e a t m e n t   i s   p r e v e n t e d   s i n c e ,   u n d e r   such   c o n d i t i o n s ,   t h e  

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

u n s t a b l e   e q u i l i b r i u m .  

Any  l o c a l i s e d   a b r a s i o n s   or  i n s t a n c e s   or  d a m a g e   to   t h e  

p i e c e   a r e   t h u s   a v o i d e d .   In  one  or  more  s t a t i o n s   t h e  

m o t o r - v i b r a t o r s   may  be  i n v e r t e d ,   in  p a r t i c u l a r ,   i f   i t   i s  

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

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

f r e e d   f rom  d i r t ,   b u r r s   and   t h e   l i k e .  

The  e x e r . 7 l a r y   e m b o d i m e n t   d e s c r i b e d   i s   p a r t i c u l a r l y  

s u i t a b l e   f o r   t u m b l e r s   w i t h   a  m e d i u m - t o - l a r g e   t u b ;   f o r  

s m a l l e r   d i m e n s i o n s   p r e f e r a b l y   each   of  t h e   s a i d   f r a m e s   20  

c a r r i e s   two  or  more   b a r r e l s   up  to   t h e   p o i n t   w h e r e ,   f o r  



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

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

v i b r a t o r y   t u b s .  



1.  A  t u m b l i n g   m a c h i n e   (1)  of  t h e   t y p e   h a v i n g  

v i b r a t o r y   t u b s   (31)  in   w h i c h   p i e c e s   to  be  t r e a t e d   a r e  

p l a c e d ,  

c h a r a c t e r i s e d   in  t h a t  

t h e   m a c h i n e   (1)  c o m p r i s e s   a  p l u r a l i t y   of  v i b r a t o r y   t u b  

t u m b l e r s   ( 2 ) ,   an  a n n u l a r   c a r o u s e l   s u p p o r t   s t r u c t u r e   ( 3 )  

on  w h i c h   t h e   s a i d   t u m b l e r s   (2)  a r e   m o v a b l y   s u p p o r t e d  ,  

one   or  more   p r o c e s s i n g   s t a t i o n s   ( 4 - 9 )   f a c i n g   t h e   s a i d  

c a r o u s e l   s t r u c t u r e   ( 3 ) ,   and  i n t e r m i t t e n t   d r i v e   m e a n s  

(10)   f o r   a d v a n c i n g   t he   p l u r a l i t y   of  t u m b l e r s   (2)  u p o n  
t h e   s a i d   s u p p o r t   s t r u c t u r e   (3)  r e l a t i v e   to   t h e   s a i d  

s t a t i o n s   ( 4 - 9 ) .  

2.  A  t u m b l i n g   m a c h i n e   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 s e d   in  t h a t   t h e   s a i d   s u p p o r t   s t r u c t u r e   ( 3 )  

c o m p r i s e s   a  b a s e   (15)   s u p p o r t i n g   a  c i r c u l a r   t r a c k e d  

g u i d e   ( 1 7 ) ,   e a c h   of  t h e   s a i d   t u m b l e r s   (2)  c o m p r i s i n g   a  

t u b   (31)   s u p p o r t e d   by  s p r i n g s   (30)   f rom  a  f r a m e   ( 2 0 )  

w h i c h   i s   m o v a b l e   a l o n g   s a i d   g u i d e   ( 1 7 ) ,   e a c h   t u m b l e r  

f r a m e   (20)   h a v i n g   b u f f e r s   ( 25 ,   26)  in   c o n t a c t   w i t h  

a d j a c e n t   t u m b l e r   f r a m e s .  

3.  A  t u m b l i n g   m a c h i n e   a c c o r d i n g   to   C l a i m   1,  C l a i m   2 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   s a i d   i n t e r m i t t e n t   d r i v e   m e a n s  

(10 )   c o m p r i s e   an  i n t e r m i t t e n t   a c t u a t o r   (60)   a r r a n g e d   t o  

c o o p e r a t e   w i t h   r e s p e c t i v e   s t r i k e r s   (66)   c a r r i e d   b y . t h e  

t u m b l e r s   ( 2 ) .  

4.  A  t u m b l i n g   m a c h i n e   a c c o r d i n g   to  a n y  o n e   of  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 s e d   in   t h a t   e a c h   v i b r a t o r y  

t u b   (31)   has   a  b a s e   (34)   p r o v i d e d   w i t h   h o l e s   ( 3 5 ) .  



5.  A  t u m b l i n g   m a c h i n e   a c c o r d i n g   to  C l a i m   4 

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

is   a  l o a d i n g / u n l o a d i n g   s t a t i o n   (4)  fo r   t h e   p i e c e s  

u n d e r g o i n g   t r e a t m e n t   and  i n c l u d e s   a  f o r k   e l e m e n t   ( 5 0 )  

w i t h   p r o n g s   (51)   o r i e n t e d   t o w a r d s   s a i d   b a s e   (34)  a n d  

r e m o v a b l y   i n s e r t a b l e   i n t o   t h e   v i b r a t o r y   t u b   ( 3 1 )  

t h r o u g h   t h e   h o l e s   (35)   in  s a i d   b a s e .  

6.  A  t u m b l i n g   m a c h i n e   a c c o r d i n g   to  C l a i m   5 

c h a r a c t e r i s e d   in  t h a t   t h e   i n t e r m i t t e n t   d r i v e   means   ( 1 0 )  

a c t s   upon  t h e   t u m b l e r   (2)  u p s t r e a m   of  t h e  

l o a d i n g / u n l o a d i n g   s t a t i o n   ( 4 ) .  

7.  A  t u m b l i n g   m a c h i n e   a c c o r d i n g   to  a n y  o n e   of  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 s e d   in  t h a t   e a c h   s a i d  

v i b r a t o r y   t u b   (31)   has   an  open   u p p e r   end  w h i c h   i s  

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

( 3 7 ) .  

8.  A  t u m b l i n g   m a c h i n e   a c c o r d i n g   to  a n y  o n e   of  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 s e d   in   t h a t   e a c h   v i b r a t o r y  

t u b   (31)   has   an  i n t e r n a l   w e a r - r e s i s t a n t   l i n i n g   ( 3 6 )  

p r o v i d e d   w i t h   r i b s   ( 7 1 ) .  

9.  A  t u m b l i n g   m a c h i n e   a c c o r d i n g   to  C la im   7,  c h a r a c -  

t e r i z e d   in  t h a t   the  s a i d   r e m o v a b l e   c o v e r   has   s l i t s  

e x t e n d i n g   t h e r e t h r o u g h ,   s a i d   s l i t s   b e i n g   e l o n g a t e d   i n  

the  a d v a n c i n g   d i r e c t i o n   of  the   s a i d   t u m b l e s   on  s a i d  

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

10.  A  t u m b l i n g   m a c h i n e   a c c o r d i n g   to  C l a i m s   2  and  7 

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

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



A l t h o u g h   we  h a v e   n o t   y e t   r e c e i v e d   y o u r   c o m m u n i c a t i o n  
c o n f i r m i n g   us  the   r e c e i p t   of   t he   a b o v e   a p p l i c a t i o n ,  
we  w i s h   to  i n f o r m   you  t h a t   s h e e t   4  of   f o r m a l   d r a w i n g s  
( F i g u r e   4)  was  m i s s i n g   from  the   d r a w i n g s   as  f i l e d .  

We  a r e   e n c l o s i n g   s a i d   s h e e t   in   t r i p l i c a t e ,   in  o r d e r  
to  c o m p l e t e   t h i s   f i l e .  
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