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An  apparatus  for  abrading  machining  of  the  welding  zone  for  the  rims  of  bicycle  and  motor  vehicle  wheels. 

A  snap  rotary  table  carries  thereon  rims  for  abrading 
machining  at  the  welding  zone,  which  are  subsequently 
moved  to  positions  where  the  abrading  tools,  such  as  grind- 
ing  wheel  and  abrasive  bands,  are  operative. 

The  rim  supporting  means  comprise  two  cantilever  fac- 
ing  spaced  apart  lower  bearings  and  an  upper  clamping 
device.  Thus,  the  zone  to  be  machined  is  exposed  on  all  sides 
and  the  abrading  tools  located  at  the  various  operative  posi- 
tions  are  allowed  to  machine  the  entire  zone. 



T h i s   i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   f o r   a b r a d i n g   m a c h i n -  

ing  of  the   w e l d i n g   zone   f o r   the   r ims   of  b y c i c l e   and  m o t o r   v e -  

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

o p e r a t i v e   u n i t s   a r r a n g e d   a r o u n d   the   r o t a r y   t a b l e   and  p r o v i d e d  

w i t h   a b r a d i n g   t o o l s ,   and  c h u c k   means  on  such   a  t a b l e   f o r  

s u p p o r t i n g   the  r i m s   a t   w o r k i n g   or  m a c h i n i n g   p o s i t i o n .  

The  r i m s ,   r e f e r r e d   to   by  t he   i n v e n t i o n ,   a r e   r ims   o b t a i n e d  

by  e n d - t o - e n d   w e l d i n g   of  a  c u t   down  s i z e   of  s u i t a b l e   c i r c l e  

c u r v e d   s e c t i o n .  

F o l l o w i n g   w e l d i n g ,   i n t e r n a l   and  e x t e r n a l   d i s c o n t i n u i t i e s   o c -  

cu r   at   the   end  zone   w h i c h ,   by  j e o p a r d i z i n g   the   r im  a p p e a r a n c e  

and  f u n c t i o n a l i t y ,   a r e   r e m o v e d   by  a b r a d i n g   m a c h i n i n g .  

The  p r i o r   a r t   a u t o m a t i c   a p p a r a t u s e s ,   d e s i g n e d   f o r   t he   m a c h i n -  

ing  of  the   w e l d i n g   zone   of  r i m s   f o r   b i c y c l e s , m o r o t c y c l e s   a n d  

t h e   l i k e ,   an  e x a m p l e   of  w h i c h   is  shown  and  d e s c r i b e d   in  t h e  

I t a l i a n   P a t e n t   No.  9 5 9 . 6 3 1 ,   g e n e r a l l y   c o m p r i s e  t h r e e   s e t s ,  

t h a t   is  a  f i r s t  s e t   f o r   t h e   m a c h i n i n g   of  t h e   s i d e   e d g e s   a n d  

o u t s i d e   of  the   w e l d i n g   z o n e ,   a  s e c o n d   s e t   fo r   r im  t r a n s f e r  

f rom  the   f i r s t s e t   to  t h e   t h i r d   s e t ,   w h i c h   c a r r i e s   ou t   t h e  

m a c h i n i n g   of  the   i n s i d e   of  t he   rim  w e l d i n g   zone  and  c o m p r i -  



ses   a  snap   r o t a r y   t a b l e ,   chuck   means  on  s u c h   a  t a b l e   f o r   r i m  

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

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

The  p r o v i s i o n   of  s u c h   t h r e e   s e t s   makes   t he   p r i o r   a r t   a p p a r a -  

t u s   c u m b e r s o m e ,   a l s o   h a z a r d o u s   and  in  any  c a s e   c o m p l i c a t e d .  

S u r p r i s i n g l y ,   i t   ha s   been   f o u n d   t h a t   a l l   of  t he   w o r k i n g s   i n -  

v o l v i n g   the   w e l d i n g   zone  can  be  c a r r i e d   o u t   by  a  r e d u c e d   a p -  

p a r a t u s   h a v i n g   o n l y   one  s e t   p r o v i d e d   w i t h   a  snap   r o t a r y   t a -  

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

w h o l e   w e l d i n g   z o n e ,   a c c o r d i n g   to  t he   i n v e n t i o n   i t   b e i n g   p r o -  

v i d e d   t h a t   the   r im  c h u c k   means  to  t he   t a b l e   c o m p r i s e   a t   t h e  

b o t t o m   two  o p p o s i t e ,   p r e t r u d i n g ,   s t a t i o n a r y   and  s p a c e d   a p a r t  

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

is  a p p l i e d   on  t h e   r im  and  c l a m p s   t he   l a t t e r   on  the   two  u n -  

d e r l y i n g   b e a r i n g s .  

By  a r r a n g i n g   t he   r im  so  t h a t   the   w e l d i n g   zone  is  l o c a t e d  

w i t h i n   t he   s p a c i n g   b e t w e e n   two  p r o t r u d i n g   s p a c e d   a p a r t   b e a r -  

i n g s ,   the   i n s i d e   of  t h e   w e l d i n g   zone  is   c l e a r   and  a c c o r d i n -  

g l y   t he   zone  can  be  m a c h i n e d   on  each   s i d e   t h e r e o f   by  the   o p e -  

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

The  i n v e n t i o n   w i l l   be  more  c l e a r l y   u n d e r s t o o d   f rom  the   f o l -  

l o w i n g   d e t a i l e d   d e s c r i p t i o n ,   as  given  be  mere   way  of  u n r e -  



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

has  been   shown  in  the   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g .   1  is   a  s c h e m a t i c   p l a n   v i e w ,   w i t h   some  p a r t s   h a v i n g   b e e n  

o m i t t e d ,   of  the   a p p a r a t u s   a c c o r d i n g   to  t he   i n v e n t i o n ;  

F i g .   2  is  a  s c h e m a t i c   s i d e   e l e v a t i o n a l v i e w   s h o w i n g   one  of  t h e  

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

p a r t l y   s h o w n ;  

F i g .   3  is  a  s i d e   p a r t l y   c u t a w a y   v iew  of  the   d e v i c e   u n l o a d i n g  

the   r i m s   as  m a c h i n e d   by  t h e   snap   r o t a r y   t a b l e ;  

F i g .   4  is  a  f r a g m e n t a r y   p l a n   v iew  s h o w i n g   the   h a n d l i n g   of  t h e  

d e v i c e   of  F i g .   3 ;  

F i g .   5  is  a  s i d e   e l e v a t i o n a l   v iew  s h o w i n g   the  means  c l a m p i n g  

the   r im  and  f o r m i n g   p a r t   of  t he   u n l o a d i n g   d e v i c e   shown  i n  

F i g s .   3  and  4 ;  

F i g .   6  is  a  f r o n t   v iew  s h o w i n g   a  c h u c k   means  w i t h   t he   m o u n t e d  

r im  a r r a n g e d   on  the   snap   r o t a r y   t a b l e ;  

F i g .   7  is  a  s i d e   v iew  of  t h e   o b j e c t   shown  in  F i g .   6 ;  

F i g .   8  is  a  p l a n   v iew  of  the  o b j e c t   shown  in  F i g s .   6  and  7 ;  

a n d  

F i g .   9  is  a  c r o s s - s e c t i o n   s h o w i n g   a  p o r t i o n   of  a  p o s s i b l e  

rim  as  m a c h i n e d   on  the   a p p a r a t u s   shown  in  the  p r e c e d i n g  

f i g u r e s .  



R e f e r r i n g   to  the   f i g u r e s   of  t he   a c c o m p a n y i n g   d r a w i n g s ,   r e -  

f e r e n c e   n u m e r a l   1  d e n o t e s   as  a  w h o l e   a  snap   r o t a r y  t a b l e   b y  

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

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

of  c h u c k   m e a n s ,   d e n o t e d   as  a  w h o l e   a t   2,  and  d e s i g n e d   to  s u p -  

p o r t   r i m s   3,  3A  at  s u i t a b l e   p o s i t i o n   f o r   m a c h i n i n g   of  t h e  

w e l d i n g   zone  B  of  the   a b u t t e d   e n d s   of  t h e   c i r c l e   b e n t   s e c -  

t i o n   c o m p r i s i n g   the   r i m .  

C o n v e n t i o n a l   o p e r a t i n g   u n i t s   I,  I I ,   I I I ,   IV,  V,  VI,  VII   a n d  

V I I I   a r e   a r r a n g e d   a r o u n d   t he   t a b l e ,   a t   a n g u l a r   i n t e r v a l s   c o r -  

r e s p o n d i n g   t o  t h e  c h u c k   means   2  and  f o r   m a c h i n i n g   w i t h   t h e  

r e s p e c t i v e   a b r a d i n g   t o o l ( s ) ,   such   as  g r i n d i n g   w h e e l s   M  a r -  

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

m e a n s ,   f e e d   t h e r e o f   in  a c c o r d a n c e   w i t h   the   r im  c o n t o u r   b e i n g  

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

r e q u i r e d .  

S a i d   c h u c k   means   2,  w h i c h   a r e   a l l   i d e n t i c a l   to  one  a n o t h e r ,  

c o m p r i s e   a  p a i r   of  e l e m e n t s   2a  of  L - s h a p e   as  s i d e w i s e   s e e n ,  

w h i c h   a r e   v e r t i c a l l y   a d j u s t a b l y   s e c u r e d   by  means  of  s c r e w s  

2b,  and  c a n t i l e v e r   p r o j e c t i n g   by  the   l o w e r   s i d e   2c  f rom  t h e  

t a b l e   p e r i p h e r y .  

At  t h e   f r e e   end  of  s i d e   2c  and  t r a n s v e r s e l y   t h e r e t o ,   a  p i n  



2d  e x t e n d s   to  t he   o t h e r   e l e m e n t   2a  of  t he   p a i r   and  is  c h a m -  

f e r e d   a t   i t s   p r o j e c t i n g   end  2e.   The  two  p i n s   of  the   p a i r   a r e  

s p a c e d   a p a r t   f rom  e a c h   o t h e r   and  an  a x i s   t h e r e   b e t w e e n .   A t  

t h e   b o t t o m ,   s a i d   r im  3,  3A  b e a r s   t h e r e o n   f rom  o p p o s i t e   s i d e s  

of  z o n e s   B,  and  t h e r e f o r e   the   l a t t e r   is  a c c e s s i b l e   from  a l l  

s i d e s .  

The  c h u c k   means  2  i n c l u d e   an  u p p e r   p r e s s i n g   member  of  2 f , m a d e  

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

r im  a t   a  v e r t i c a l   d i a m e t e r   midway  b e t w e e n   the   two  s u p p o r t i n g  

p i n s   2d.  Th is   member  2f  is  s e c u r e d   to  t he   s tem  2g  of  a  p n e u -  

m a t i c   j a c k e t   2h,  w h i c h   is  m o u n t e d   on  a  b r a c k e t   2i  t h a t   can  b e  

d i s p l a c e d   and  s e c u r e d   a l o n g   a  c o l u m n   21  in  a c c o r d a n c e   w i t h  

t he   d i a m e t e r   of  a  r im  3,  3A  b e i n g   m a c h i n e d .   Sa id   co lumn  21 

is  s e c u r e d   by  s c r e w   means  2m  to  t he   u p p e r   f a c e   of  t a b l e   1 .  

A f t e r   b e i n g   m a c h i n e d ,   t he   r i m s   a r r i v e   one  by  one  at   an  u n l o a d -  

ing  s t a t i o n ,   a t   w h i c h   the   o p e r a t i v e   u n i t   is  l o c a t e d   f o r   r i m  

t r a n s f e r   p a r a l l e l   to  i t s e l f   f rom  t h e   a s s o c i a t e d   chuck   to  a n  

u n l o a d i n g   l o c a t i o n .  

Th i s   u n l o a d i n g   u n i t ,   d e n o t e d   as  a  w h o l e   a t   100,  c o m p r i s e s   a  

s t a t i o n a r y   c o l u m n   101,  a l o n g   w h i c h   a  s h a f t   102  is  s l i d a b l y  

m o u n t e d   and  o p e r a t e d   by  a  p n e u m a t i c   j a c k   1 0 3 .  



The  s h a f t   102  is  i n t e g r a l   w i t h   a  r i n g   nu t   104  h a v i n g   a  s t r a d -  

d l e   or  e x t e n s i o n   105  to  w h i c h   a  g u i d e   p in   106  is  s e c u r e d ,   t h e  

l a t t e r   b e i n g   d o w n w a r d   f a c i n g   and  g u i d e d   in  a  b u s h i n g   1 0 7 .  

Such  a  b u s h i n g   is   i n t e g r a l   w i t h   a  s t r a d d l e   or  e x t e n s i o n   108  

of  s a i d   c o l u m n   101.   Thus ,   s a i d   s h a f t   102  can  o n l y   move  i n  

v e r t i c a l   d i r e c t i o n .  

T h i s   s h a f t   102  has   s e c u r e d   t h e r e o n   a  g e a r   whee l   1 0 8 ' ,   o n e  

f o r   e ach   c h a i n   111.   By  means  of  a x i a l   and  r a d i a l   b e a r i n g s  

109,  the   s h a f t   r o t a t a b l y   c a r r i e s   an  arm  110  s u i t a b l y   p r o v i d e d  

w i t h   a  b u s h i n g   112.   For  r o t a t i o n   of  arm  110,  s a i d   b u s h i n g 1 1 2  

is   c o n n e c t e d   bya  f u r t h e r   arm  113  and  a r t i c u l a t e d   j o i n t   114  

to  a  p n e u m a t i c   j a c k   115,  w h i c h   is   p i v o t e d   a t   116  to  a  s u p p o r t  

117  i n t e g r a l   w i t h   s h a f t   102,  f o r   e x a m p l e   by  s a i d   arm  1 0 5 .  

At  i t s   f r e e   end ,   s a i d   arm  110  has   a  b u s h i n g   118  r o t a t a b l y  

c a r r y i n g   by  a x i a l   and  r a d i a l   b e a r i n g s   119  a  u n i t   f o r   g r i p p i n g  

t h e   rim  3,  3A  a t   t he   w e l d i n g   zone   B.  T h i s   u n i t   c o m p r i s e s   a  

p n e u m a t i c   j a c k   120,  t he   s tem  121  of  w h i c h   e x t e n d s   in  a  b u s h -  

ing   123  h a v i n g   t he   j a c k   c y l i n d e r   c o n n e c t e d   t h e r e t o .  

S e c u r e d   to  t h i s   b u s h i n g   is  a  g e a r   w h e e l   122  on  w h i c h   s a i d  

c h a i n   111  is  e n t r a i n e d .   T h u s ,   s a i d   b u s h i n g   123  a n d j a c k   1 2 0  

a r e   a l l o w e d   to  r o t a t e   a b o u t   t h e   v e r t i c a l   a x i s   t h e r e o f .  

A  p l a t f o r m   124  is  s e c u r e d   to  b u s h i n g   123  and  has  two  s i d e s  

125  b e t w e e n   w h i c h   a  b l o c k   126  is   s l i d a b l y   m o u n t e d .  



A  c o n n e c t i n g   rod  127  is  p i v o t e d   a t   128  to  s a i d   b l o c k   and  o p e -  

r a t e s   on  a  p i n   129  of  a  l e v e r   130  p i v o t e d   at   131  to  s a i d   s i -  

des   1 2 5 .  

The  l e v e r   c a r r i e s   an  a d j u s t a b l e   jaw  132  w h i c h ,   u n d e r   t h e  

c o n t r o l   of  s a i d   j a c k   120,  c l a m p s   t he   rim  a g a i n s t   a  p a i r   o f  

p a r a l l e l   h o r i z o n t a l   p i n s   133  p r o j e c t i n g   f rom  t he   s i d e s   1 2 5 .  

T h e r e f o r e ,   t he   d e s c r i b e d   u n l o a d i n g   u n i t   can  c a u s e   v e r t i c a l  

d i s p l a c e m e n t s ,   h o r i z o n t a l   r o t a t i o n s   a b o u t   two  a x e s   ( t h a t   o f  

co lumn  101  and  t h a t   of  b u s h i n g   123)  and  c l o s i n g   and  o p e n i n g  

of  t h e   c l amp   g r i p p i n g   the   r im  3,  3A  and  c o m p r i s i n g   t he   mem- 

b e r s   1 3 2 , 1 3 3 .  

In  t h i s   e x a m p l e ,   t he   a p p a r a t u s   has   e i g h t   o p e r a t i v e   u n i t s   o r  

s t a t i o n s   I,   I I ,   I I I ,   IV,  V,  VI,  VII  and  V I I I ,   p r o v i d e d   w i t h  

a b r a d i n g   t o o l s ,   such   as  g r i n d i n g   w h e e l s ,   in  the  c a s e   of  d i f -  

f e r e n t   g r a n u l a t i o n .  

The  a p p a r a t u s   has   a  manua l   l o a d i n g   s t a t i o n   K  and  an  u n l o a d -  

ing  s t a t i o n   IX  f o r   the   f i n i s h e d   r i m ,   at   wh ich   the   u n l o a d i n g  

d e v i c e   of  F i g .   6 ,7   and  8  is  a r r a n g e d .  

For  i n s t a n c e ,   a s s u m e   t h a t   the   r im  s e c t i o n   is  t h a t   shown  i n  

F i g .   9 .  

A f t e r   r im  l o a d i n g   at   the   s t a t i o n   K  by  the   o p e r a t o r ,   as  d e -  

s c r i b e d   in  c o n n e c t i o n   w i t h   F i g s .   6 , 7   and  8,  the   t a b l e   c a r -  



r i e s   s u c h   a  r im  in  f r o n t   of  u n i t   I,  w h i c h   is   a l s o   shown  i n  

F i g .   2.  The  g r i n d i n g   w h e e l   M  of  t h i s   u n i t   r o u g h - s h a p e s   t h e  

w e l d i n g   zone  a l o n g   the   i n n e r   c e n t r a l   p o r t i o n   of  r im  c o r r e s p o n -  

d i n g   a b o u t   to  t he   s e c t i o n   or  l e n g t h   R-R'  of  F i g .   9 .  

At  t h e   n e x t   u n i t   or  s t a t i o n   I I ,   t he   two  g r i n d i n g   w h e e l s   r o u g h -  

s h a p e   t he   s i d e s   R-R"  and  R ' = R ' ' '   of  t he   r i m .   Then ,   a t   u n i t   o r  

s t a t i o n   I I I ,   t he   i n c l i n e d   g r i n d i n g   w h e e l   t h e r e i n   l o c a t e d   p r o -  

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

n e l   of  t he   r i m ,   t h a t   is  t he   s e c t i o n   or  l e n g t h   a,  w h i l e   at   t h e  

n e x t   u n i t   or  s t a t i o n   IV  the   o t h e r   h a l f   a '   i s   r o u g h - s h a p e d .  

T h e  u n i t   or  s t a t i o n   V  f i n i s h e s   the   t i p s   or  c r e s t s   P  and  Q 

o u t s i d e   of  t h e   r i m .   The  u n i t   or  s t a t i o n   VI  i s   f o r   p r e f i n i s h i n g  

of  t h e   s e c t i o n   or  l e n g t h   R - R ' ,   and  u n i t   or  s t a t i o n   VII  is  f o r  

s i d e s   R"-R  and  R ' - R " ' ,   and  f i n a l l y   t he   u n i t   or  s t a t i o n   V I I I  

is   f o r   t r i m m i n g   t he   s e c t i o n   or  l e n g t h   R - R ' .   U n i t   or  s t a t i o n  

IX  is   f o r   u n l o a d i n g   a  f i n i s h e d   r im  as  f o l l o w s .  

Assume  t h a t   t he   u n l o a d i n g   d e v i c e   100  is  a t   t h e   r e t r a c t e d   p o s i -  

t i o n   shown  by  b r o k e n   l i n e   in  F i g .   1  and  d e n o t e d   at   F.  When 

s a i d   t a b l e l s t o p s ,   p r e s s u r e   f l u i d   is  s u p p l i e d   to  t he   d o u b l e  

a c t i n g   j a c k   115,  w h i c h   c a u s e s   the   arm  110  to   r o t a t e   to  t h e  

p o s i t i o n   of  F i g .   1,  shown  by  f u l l   l i n e ,   w i t h   t he   l e v e r   130  



m o v i n g   the   jaw  132  to  open   p o s i t i o n   ( shown   by  b r o k e n   l i n e  

in  F i g .   5 ) .  

Under   t h e s e   c o n d i t i o n s ,   t he   rim  zone  B  is  b e t w e e n   the   p i n s  

133  and  open  jaw  1 3 2 .  

The  j a c k s   132,  103  and  2b  a r e   o p e r a t e d ,   so  t h a t   t he   jaw  2 f  

is  l i f t e d   and  l e a v e s   or  r e l e a s e s   t he   r im  3,  3A  and  the   j a w  

132  is  c l o s e d   and  l i f t e d   and  the   r im  is  t h e r e b y   l i f t e d   f r o m  

the   two  l o w e r   b e a r i n g s   2d.  Then ,   t he   j a c k   115  is  r e v e r s e l y  

c o n t r o l l e d , w h i c h   c a u s e s   t he   arm  110  to  r o t a t e   to  the   p o s i t i o n  

F  of  F i g .   1,  and  t h e n   t h e   j a c k   103  is  l o w e r e d   and  jaw  132  

o p e n s ,   w h e r e b y   t he   r4m  can  be  r e m o v e d .   The  c y c l e   is  r e p e a t e d  

w i t h   a  new  s t o p   of  t h e   t a b l e .  



1.  An  a p p a r a t u s   f o r   a b r a d i n g   m a c h i n i n g   of  t he   w e l d i n g   z o n e  

in  r i m s   f o r   b i c y c l e   and  m o t o r b i c y c l e   w h e e l s ,   c o m p r i s i n g   a  

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

a t   l e a s t   one  a b r a d i n g   t o o l   and  a r r a n g e d   a b o u t   the   t a b l e ,   a n d  

c h u c k   means  on  s a i d   t a b l e   f o r   s u p p o r t i n g   the   r ims   a t   w o r k i n g  

p o s i t i o n ,   c h a r a c t e r i z e d   i n  t h a t   s a i d   c h u c k   means  (2)  c o m p r i s e  

a t   t he   b o t t o m   two  s t a t i o n a r y ,   p r o t r u d i n g ,   f a c i n g   and  s p a c e d  

a p a r t   b e a r i n g s   ( 2 d ) ,   and  a t   t he   top   a  m o v a b l e   c l a m p i n g   e l e m e n t  

( 2 f ) ,   wh ich   is   d r i v e n   f o r   a p p l i c a t i o n   to   t he   r im  (3,   3A)  a n d  

c l a m p s   the   l a t t e r  o n   the   two  u n d e r l y i n g   b e a r i n g s   ( 2 d ) .  

2.  An  a p p a r a t u s   as  c l a i m e d   in  C l a i m   1,  c h a r a c t e r i z e d   in  t h a t  

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

( 2 d ) .  

3.  An  a p p a r a t u s   as  c l a i m e d   in  C l a i m   1,  c h a r a c t e r i z e d   in  t h a t  

t h e   p r e s s u r e   f l u i d   o p e r a t e d   c l a m p i n g   e l e m e n t   (27)   i s   c o n n e c t e d  

to  t he   t a b l e   (1)   f o r   a d j u s t m e n t   in  h e i g h t   in  a c c o r d a n c e   w i t h  

t h e   d i a m e t e r   of  t h e   r im  (3,   3A)  b e i n g   m a c h i n e d .  

4.  An  a p p a r a t u s   as  c l a i m e d   in  any  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 z e d   in  t h a t   a l l   of  the   u n i t s   ( s ,   I I   e t c . )   p r o v i d e d  

w i t h   a b r a d i n g   t o o l s   (M)  as  r e q u i r e d   f o r   t he   m a c h i n i n g   of  t h e  

w e l d i n g   zone  (B)  a re   a r r a n g e d   a b o u t   t he   r o t a r y   t a b l e ( 1 ) .  

5.  An  a p p a r a t u s   as  c l a i m e d   in  any  of  t he   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  the   p r e v i s i o n   of  an  a u t o m a t i c   u n l o a d i n g   u n i t  

( IX)   c o m p r i s i n g   c o n t r o l l a b l e   c l a m p i n g   means   ( 1 3 0 , 1 3 2 , 1 3 3 ) ,  

which   a re   r o t a t a b l y   m o u n t e d   and  v e r t i c a l l y   and  h o r i z o n t a l l y  

d i s p l a c e a b l e .  

6.  An  a p p a r a t u s   as  c l a i m e d   in  any  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 z e d   in  t h a t   s a i d   u n l o a d i n g   u n i t   ( IX)   c o m p r i s e s  

means   ( 1 0 8 , 1 1 1 , 1 1 2 )   f o r   m a i n t a i n i n g   s a i d   r im  (3,   3A)  p a r a l l e l  

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

7.  An  a p p a r a t u s   as  c l a i m e d   in  any  of  t he   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   in  t h a t   s a i d   u n l o a d i n g   u n i t   ( IX)   c o m p r i s e s   a  

v e r t i c a l l y   m o v a b l e   s h a f t   ( 1 0 2 ) ,   an  arm  ( 1 1 0 )   r o t a t a b l y   c a r r i e d  

by  s a i d   s h a f t   ( 1 0 2 )   and  c a r r y i n g   a t   t he   f r e e   end  t h e r e o f   s a i d  

c l a m p i n g   means  ( 1 3 0 ,   132,  133)  and  t he   means  (120)   c o n t r o l l i n g  

s a i d   l a s t   m e n t i o n e d   m e a n s .  
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