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@  Apparatus  for  automatically  mounting  and  demounting  cassette-type  rollers  having  a  shaft 

The  invention  is  concerned  with  an  apparatus  for  automati- 
cally  mounting  and  demounting  cassetty-type  rollers,  having  a 
shaft,  which  is  suited  for  plating  peripheral  surfaces  of  the  roller, 
and  particularly  for  plating  peripheral  surfaces  of  a  photogravure 
roller,  with  copper  or  chromium.  Apparatus  which  horizontally 
chucks  both  ends  of  a  photogravure  roller  and  which  also  spins 
the  roller,  could  be  adapted  to  the  cassette-type  hollow  rollers,  but 
could  not  be  adapted  to  the  cassette-type  rollers  having  a  shaft. 
According  to  the  apparatus  of  the  present  invention,  the  electri- 
cally  conductive  support  members  (4,5)  are  replaceable  and  are 
selected  depending  upon  the  type  of  roller  to  be  treated,  and  the 
leak-proof  caps  are  made  up  of  movable  caps  (6a,  7a)  that  slide 
on  the  outer  sides  of the  spindles  (2,3)  and  replaceable  exchange 
caps  (6b,  7b)  which  are  located  between  end  surfaces  of the  roller 
and  the  movable  caps  (6a,  7b).  By  suitably  selecting  and  replac- 
ing  the  electrically  conductive  support  members  (4,  5)  and 
exchange  caps  (6b,  7b),  the  apparatus  can  be  adapted  to 
different  types  of  rollers  having  a  shaft.  That  is,  the  roller  (R) 
having  a  shaft  is  placed  on  a  mounting/demounting  plate,  electri- 
cally  conductive  support  members  (4,  5)  are  fitted  to  the  shaft 
portions,  exchange  caps  (6b,  7b)  are  fitted  to  the  support 
members  (4, 5)  and  the  apparatus  is  placed  on  the  roller  to  chuck 
it  by  spindles  (2,3).  When  the  roller  R  having  a  shaft  of  a  different 
type  is  to  be  treated,  other  suitable  support  members  (4, 5)  and 
exchange  caps  (6b,  7b)  are  used. 



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  an  a p p a r a t u s   for  a u t o -  

m a t i c a l l y   mounting  and  demounting  c a s s e t t e - t y p e   r o l l e r s ,   h a v i n g  

a  s h a f t   tha t   can  be  adapted  to  a  f a c i l i t y   for  p r o c e s s i n g   t h e  

ou te r   s u r f a c e s   of  r o l l e r s ,   to  p l a t e   ou te r   s u r f a c e s   of  r o l l e r s ,  

to  e f f e c t   p r e - t r e a t m e n t   or  a f t e r - t r e a t m e n t   for  p l a t i n g ,   or  t o  

e f f e c t   b u f f i n g .   More  s p e c i f i c a l l y ,   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  an  improved  a p p a r a t u s   for  a u t o m a t i c a l l y   mounting  and  d e m o u n t i n g  

c a s s e t t e - t y p e   r o l l e r s ,   having  a  sha f t   which  is  s e p a r a t e   from  a 

l i ne   f a c i l i t y   having  a  p l u r a l i t y   of  r e q u i r e d   p r o c e s s i n g   d e v i c e s  

or  from  conveyer  means  suspended  from  the  c e i l i n g   of  the  l i n e ,  

but  which  is  suspended  from  the  conveyer  means,  and  which  i s  

conveyed  to  r e q u i r e d   p r o c e s s i n g   dev ices   in  the  l i ne   f a c i l i t y ,  

such  tha t   the  r o l l e r   with  both  ends  being  chucked  can  be  s u b j e c t e d  

to  the  r e q u i r e d   p r o c e s s i n g s   in  the  p r o c e s s i n g   d e v i c e s .  

We  have  conducted   a  study  in  the  f i e l d   of  p h o t o e n g r a v i n g  

a r t   r e l a t e d   to  p h o t o g r a v u r e   r o l l e r s   in  order   to  r e a l i s e   a  p h o t o -  

gravure   robo t .   We  have  developed  an  a p p a r a t u s   for  a u t o m a t i c a l l y  

mounting  and  demounting  c a s s e t t e - t y p e   hollow  r o l l e r s ,   which  i s  

s e p a r a t e   from  a  l ine   f a c i l i t y   t ha t   has  a  p l u r a l i t y   of  r e q u i r e d  

p r o c e s s i n g   dev ices   or  from  conveyer   means  hanged  from  the  c e i l i n g  

of  the  l i n e ,   but  which  holds  the  r o l l e r s   at  both  ends  p e r m i t t i n g  

them  to  r o t a t e   and  p e r m i t t i n g   the  flow  of  e l e c t r i c   c u r r e n t ,   and 

which  also  s ea l s   the  p o r t i o n s   where  the  r o l l e r s   are  he ld .   U s i n g  

the  thus  develoDed  a p p a r a t u s ,   we  have  developed  a  method  o f  

p l a t i n g   ou te r   p e r i p h e r a l   s u r f a c e s   of  the  r o l l e r s ,   by  ho ld ing   t h e  

r o l l e r s   in  the  form  of  a  c a s s e t t e   t ha t   can  be  conveyed,   c o n v e y i n g  
the  c a s s e t t e   to  a  r e q u i r e d   device  by  conveyer   means,  s u b j e c t i n g  

the  r o l l e r   to  a  p r e d e t e r m i n e d   p r o c e s s i n g   by  r o t a t i n g   it   in  t h e  

dev ice ,   conveying  the  r o l l e r   to  any  o ther   p r o c e s s i n g   device   t o  

s u b j e c t   i t   to  ano the r   p r o c e s s i n g   in  the  same  manner  as  m e n t i o n e d  

above,  and  f i n a l l y   d i s a s s e m b l i n g   the  c a s s e t t e .  



Such  a p p a r a t u s   forms  the  s u b j e c t   of  our  Eurooean  P u b l i s h e d  

a p p l i c a t i o n   No.  0032954A.  Such  a o o l i c a t i o n   c la ims  an  a p p a r a t u s  

for  a u t o m a t i c a l l y   mounting  and  demounting  a  c a s s e t t e - t y p e   h o l l o w  

r o l l e r ,   compr i s ing   a  l i f t i n g   frame,  a  pa i r   of  r o t a r y   s p i n d l e s  

f ac ing   each  o ther   and  r o t a t a b l y   secured   to  said  l i f t i n g   f r a m e ,  

at  l e a s t   one  of  sa id   s p i n d l e s   being  a x i a l l y   movable,  a  pa i r   o f  

e l e c t r i c a l l y   c o n d u c t i v e   suopor t   members  p rovided   on  f ree   e n d s  

of  sa id   pa i r   of  s p i n d l e s   and  capab le   of  s u p p o r t i n g   both  ends  o f  

sa id   hollow  r o l l e r   between  the  pa i r   of  s p i n d l e s ,   and  a  pa i r   o f  

l e a k - p r o o f   caps  which  are  a n n u l a r l y   formed  on  the  outer   s i d e s  

of  sa id   e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members  and  which  come 

in to   c o n t a c t   with  the  end  s u r f a c e s   of  sa id   hollow  r o l l e r   t o  

p reven t   a  p l a t i n g   l i q u i d   from  i n f i l t r a t i n g   in to   the  i n t e r i o r   o f  

the  hollow  r o l l e r ,   c h a r a c t e r i s e d   in  t h a t   one  of  sa id   s p i n d l e s  

t h a t   is  a x i a l l y   movable  is  r o t a t a b l y   s u p p o r t e d   by  a  p i s t o n   of  an  

a i r   c y l i n d e r   dev ice   t ha t   is  p rov ided   on  said  l i f t i n g   frame;  s a i d  

pa i r   of  l e a k - p r o o f   caps  are  s l i d a b l y   p rov ided   on  the  ou te r   s i d e  

of  sa id   c o r r e s p o n d i n g   s p i n d l e s   to  form  a i r   c y l i n d e r   chamber s  

r e l a t i v e   to  the  s p i n d l e s ,   and  are  movable  from  the  ou te r   s ide  o f  

sa id   s p i n d l e s   toward  the  ou te r   s ide   of  sa id   e l e c t r i c a l l y   c o n d u c -  

t i v e   suppor t   members  to  come  in to   c o n t a c t   with  the  end  s u r f a c e s  

of  sa id   hollow  r o l l e r   as  sa id   a i r   c y l i n d e r   chambers  are  s e r v e d  

with  compressed  a i r ;   p r o v i s i o n   is  made  of  a  s p i n d l e   d r ive   means 

which  is  p rov ided   s u b s t a n t i a l l y   on  sa id   l i f t i n g   frame  and  which  

is  adapted   to  d r ive   the  s p i n d l e   in  the  a x i a l   d i r e c t i o n   and  

p r o v i s i o n   is  made  of  a  l e a k - p r o o f   cap  d r ive   means  which  i s  

adap ted   to  d r ive   sa id   pa i r   of  l e a k - p r o o f   caps  to  come  i n t o  

c o n t a c t   with  the  end  s u r f a c e s   of  sa id   hollow  r o l l e r ;   s a i d  

s p i n d l e   d r ive   means  c o n s i s t i n g   of  sa id   a i r   c y l i n d e r   dev ice ,   and 

a  compressed  a i r   s t o r a g e   tank  which  is  p rov ided   on  said  l i f t i n g  

frame  and  which  s u p p l i e s   compressed  a i r   to  sa id   a i r   c y l i n d e r  

dev ice ,   and  sa id   l e a k - p r o o f   cap  d r ive   means  c o n s i s t i n g   of  s a i d  

a i r   c y l i n d e r   chambers  and  sa id   compressed  a i r   s t o r a g e   t a n k .  

Fig .   1  is  a  s e c t i o n a l   view  of  the  a b o v e - m e n t i o n e d  



a o p a r a t u s   for  a u t o m a t i c a l l y   mounting  and  demounting  c a s s e t t e -  

type  hollow  r o l l e r s .  

The  a p o a r a t u s   X  for  a u t o m a t i c a l l y   mounting  and  d e m o u n t i n g  

c a s s e t t e - t y o e   hollow  r o l l e r s   comprises   a  l i f t i n g   frame  1,  a  p a i r  

of  r o t a r y   s p i n d l e s   2,  3,  fac ing   each  o ther   at  both  ends  of  t h e  

l i f t i n g   frame  1,  a  pa i r   of  e l e c t r i c a l l y   c o n d u c t i v e   s u p p o r t  

members  4,  5  which  are  p rovided   on  free  ends  of  said  pa i r   o f  

s p i n d l e s   2,  3,  which  suppor t   the  hollow  r o l l e r   R  between  t h e  

s p i n d l e s ,   and  which  permit   flow  of  e l e c t r i c   c u r r e n t ,   a  pa i r   o f  

l e a k - p r o o f   caps  6,  7  which  are  a n n u l a r l y   formed  on  the  ou te r   s i d e s  

of  the  e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members  4,  5,  and  which  

come  in to   c o n t a c t   with  the  end  s u r f a c e s   of  the  hollow  r o l l e r   t o  

p reven t   a  p r o c e s s i n g   l i q u i d   from  i n f i l t r a t i n g   in to   the  i n t e r i o r  

of  the  hollow  r o l l e r ,   an  a i r   c y l i n d e r   device   8  which  is  mounted  

on  the  l i f t i n g   frame  1  to  move  the  s p i n d l e s   2,  3  at  l e a s t   in  t h e  

a x i a l   d i r e c t i o n ,   a i r   c y l i n d e r   chambers  9,  10  which  are  fo rmed  

between  the  s p i n d l e s   and  the  l e a k - p r o o f   caps,  and  which  d r i v e  

the  l e a k - p r o o f   caps  6,  7  toward  the  end  s u r f  a c e ' o f   the  r o l l e r  

being  powered  by  the  compressed  a i r ,   and  a  compressed  a i r   s u p p l y  

means  11  which  has  a  compressed  a i r   tank  l l a   and  which  s u p p l i e s  

compressed  a i r   to  the  a i r   c y l i n d e r   un i t   8  and  to  the  a i r  

c y l i n d e r   chambers  9,  10 .  

The  l i f t i n g   frame  1  is  formed  of  a  pa i r   of  v e r t i c a l   f r a m e s  

la,  la  which  are  p rov ided   at  both  ends  of  the  frame  and  f a c e  

each  o the r ,   and  which  are  p laced  on  p r o c e s s i n g   dev ices   of  t h e  

l ine   f a c i l i t y ,   and  a  coup l ing   frame  Ib  for  coup l ing   the  pa i r   o f  

v e r t i c a l   frames.   The  coup l ing   frame  is  formed  of  a  c y l i n d r i c a l  

member,  and  has  a  compressed  a i r   supply  port   to  a lso  serve  a s  
the  compressed  a i r   tank  l l a .   The  s p i n d l e   3  on  the  r i g h t   s i d e  

of  Fig.  1  is  equipped  with  a  sp rocke t   14 .  

The  o p e r a t i o n   wi l l   be  d e s c r i b e d   below  b r i e f l y .  

The  a p p a r a t u s   X  for  a u t o m a t i c a l l y   mounting  and  d e m o u n t i n g  



c a s s e t t e - t y p e   hollow  r o l l e r s ,   is  p laced  on  a  r o l l e r   R  tha t   is  t o  

be  t r e a t e d   and  tha t   is  p laced  on  a  r o l l e r   m o u n t i n g / d e m o u n t i n g  

p l a t e ,   not  shown.  The  r o l l e r   is  moved  to  the  r i g h t   so  tha t   a  

t a p e r e d   hole  at  the  r i g h t   end  of  the  r o l l e r   is  f i t t e d   over  t h e  

e l e c t r i c a l l y   c o n d u c t i v e   suppor t   member  5  l o c a t e d   on  the  r i g h t .  

The  l eve r   of  a  s w i t c h i n g   valve  12  is  moved  from  p o s i t i o n  
(b)  to  p o s i t i o n   (a) ,   to  supply  compressed  a i r   in  the  c o m p r e s s e d  

a i r   tank  l l a   in to   a  c y l i n d e r   chamber  in  the  bottom  of  the  a i r  

c y l i n d e r   device   8,  whereby  a  p i s t o n   8a  is  pushed  out,   and  t h e  

e l e c t r i c a l l y   c o n d u c t i v e   suppor t   member  4  at  the  end  of  the  l e f t  

s p i n d l e   2  is  f i t t e d   to  a  t a p e r e d   hole  formed  in  the  l e f t   end  o f  

the  r o l l e r   R. 

Then,  the  l eve r   of  a  s w i t c h i n g   valve  13  is  moved  f rom 

p o s i t i o n   (d)  to  p o s i t i o n   (c) ,   to  supply  compressed  a i r   in  t h e  

compressed  a i r   tank  l l a   to  the  r i g h t   and  l e f t   a i r   c y l i n d e r  

chambers  10,  9,  whereby  the  r i g h t   and  l e f t   l e a k - p r o o f   caps  7,  6  

are  brought   in to   c o n t a c t   with  the  end  s u r f a c e s   of  the  r o l l e r   R  t o  

p r even t   the  p r o c e s s i n g   l i q u i d   from  e n t e r i n g .  

Thus,  the  r o l l e r   R  is  chucked.   The  r o l l e r   in  the  form 

of  a  c a s s e t t e   is  then  p laced   on  the  r i g h t   and  l e f t   frames  41,  40 

of  a  p r e d e t e r m i n e d   p r o c e s s i n g   device   Y  in  the  l i ne   f a c i l i t y   a s  
shown  in  Fig.   2 .  

Then,  four  l e a k - p r e v e n t i o n   p l a t e s   42a,  42b,  42c,  4 2 d ,  
each  being  s p l i t   in  two  toward  the  r i g h t   and  l e f t ,   o p e r a t e   t o  

c lose   the  l e a k - p r o o f   caps  6,  7  to  o reven t   the  l eakage   of  l i q u i d .  

F u r t h e r ,   the  s p r o c k e t   14  engages  with  a  chain  of  a  c h a i n  

t r a n s m i s s i o n   device   or  with  a  gear  of  a  gear  dev ice ,   which  i s  

not  shown,  so  t ha t   the  r i g h t   s p i n d l e   3  is  d r iven   by  a  motor  4 3 .  

Then,  i f   the  motor  43  and  a  c i r c u l a t i o n   pump  44  in  t h e  

p r o c e s s i n g   device   Y are   e n e r g i s e d ,   the  r o l l e r   R,  suppor t ed   by  t h e  

r i g h t   and  l e f t   s p i n d l e s   3,  2,  sp ins   and  is  immersed  in  t h e  



p r o c e s s i n g   l i a u i d   in  a  p r o c e s s i n a   ve s se l   S,  so  tha t   a  p r e d e t e r -  

mined  p r o c e s s i n g   is  e f f e c t e d   ( p l a t i n g ,   p r e - t r e a t m e n t   or  a f t e r -  

t r e a t m e n t ) .   When  e l e c t r o o l a t i n o   is  to  be  e f f e c t e d ,   an  e l e c t r i c  

c u r r e n t   is  supp l i ed   to  the  r o l l e r   R  via  the  r i g h t   and  l e f t  

s o i n d l e s   and  the  e l e c t r i c a l l y   conduc t ive   suppor t   members  4,  5 .  

The  r o l l e r   R  is  then  conveyed  to  ano ther   p r o c e s s i n g   d e v i c e  

in  the  l ine   f a c i l i t y   and  is  s u b j e c t e d   to  a  p r e d e t e r m i n e d   p r o c e s s -  

i n g .  

To  take  out  the  r o l l e r   R  a f t e r   a l l   t r e a t m e n t s   have  b e e n  

completed ,   the  appa ra tu s   for  a u t o m a t i c a l l y   mounting  and  d e m o u n t i n g  

c a s s e t t e - t y p e   hollow  r o l l e r s   is  conveyed  to  the  m o u n t i n g / d e m o u n t i n g  

p l a t e   by  a  conveyer ,   not  shown,  but  which  is  suspended  from  t h e  

c e i l i n g   of  the  l i n e .   The  sw i t ch ing   valve  13  is  then  r e t u r n e d   t o  

i n i t i a l   p o s i t i o n   (d)  to  r e l e a s e   the  compressed  a i r   in  the  a i r  

c y l i n d e r   chambers  9,  10  in to   the  a tmosphere ,   whereby  the  l e a k -  

proof  caps  6,  7  are  s e p a r a t e d   from  the  end  s u r f a c e s   of  the  r o l l e r .  

The  swi t ch ing   valve  12  is  then  r e t u r n e d   to  i n i t i a l   p o s i t i o n  

(b),   the  compressed  a i r   in  the  compressed  a i r   tank  l l a   is  s u p p l i e d  

into  the  c y l i n d e r   chamber  on  the  head  s ide   of  the  a i r   c y l i n d e r  

device  8,  to  r e t r a c t   the  p i s ton   8a.  The  l e f t   e l e c t r i c a l l y  

conduc t ive   suppor t   member  4  i s   then  s e p a r a t e d   away  from  t h e  

r o l l e r   R. 

If  pushed  l e f t w a r d s   by  hand  in  Fig.   2,  the  r o l l e r   R  can  be  

taken  o u t .  

The  above-ment ioned   a o o a r a t u s   for  a u t o m a t i c a l l y   moun t ing  

and  demounting  c a s s e t t e - t y p e   r o l l e r s ,   can  only  be  used  w i t h  

hollow  r o l l e r s .   The re fo re ,   m o d i f i c a t i o n   of  the  a p p a r a t u s   i s  

r e q u i r e d   so  tha t   i t   can  also  be  used  with  r o l l e r s   having  a  s h a f t .  

In  order   to  adapt  the  a p p a r a t u s   to  r o l l e r s   having  a  s h a f t ,  

i t   would  be  p o s s i b l e   to  use  e l e c t r i c a l l y   c o n d u c t i v e   supoor t   members 



4,  5  formed  in  a  c y l i n d r i c a l   shape,  and  to  use  l e a k - p r o o f   c a p s  

6,  7  of  an  e l o n o a t e d   form  to  i n c r e a s e   the  s t r o k e .   However,  

p h o t o e n g r a v i n a   r o l l e r s   have  a  v a r i e t y   of  l eng ths   in  the  r o l l e r  

s u r f a c e ,   a  v a r i e t y   of  r o l l e r   d i a m e t e r s ,   and  va r ious   s i z e s ,  

l e n g t h s   and  shapes  in  the  s h a f t   p o r t i o n .   Accord ing ly ,   the  a b o v e -  

ment ioned  p roposa l   is  not  s u f f i c i e n t   to  cope  with  d i f f e r e n t   s i z e s  

and  l e n q t h s   of  the  s h a f t   p o r t i o n .  

The  p r e s e n t   i n v e n t i o n   was  devised   in  view  of  the  a b o v e -  

ment ioned  r e s p e c t s ,   and  p rov ides   an  a p p a r a t u s   for  a u t o m a t i c a l l y  

mounting  and  demounting  c a s s e t t e - t y p e   r o l l e r s ,   having  a  sha f t   i n  

which  the  e l e c t r i c a l l y   conduc t ive   suppor t   members  are  r e p l a c e a b l e ,  

depending  upon  the  types   of  the  r o l l e r s   to  be  p r o c e s s e d ,   t h e  

l e a k - p r o o f   caps  are  made  up  of  movable  caps  which  s l i d e   on  t h e  

ou te r   s ide  of  the  s p i n d l e s   and  r e p l a c e a b l e   exchange  caps  which  

are  f i t t e d   to  the  ou te r   p e r i p h e r y   of  s h a f t s   of  the  r o l l e r ,   and 

which  are  p r e s sed   onto  the  movable  caps  to  press   the  end  s u r f a c e s  

of  the  r o l l e r ,   wherein  the  e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members 

and  the  exchange  caps  are  s u i t a b l y   s e l e c t e d   so  as  to  be  a d a p t e d  

to  the  r o l l e r   having  a  s h a f t   of  any  s i ze ,   l eng th   or  s h a p e .  

The  p r e s e n t   i n v e n t i o n   p rov ides   an  a p p a r a t u s   for  a u t o m a t i c -  

a l l y   mounting  and  demounting  c a s s e t t e - t y p e   r o l l e r s ,   having  a  s h a f t ,  

c o m p r i s i n g :  

a  l i f t i n g   f r a m e ;  

a  pa i r   of  r o t a r y   s p i n d l e s   fac ing  each  o ther   and  r o t a t a b l y  

secured   to  sa id   l i f t i n g   f r ame ;  

a  pa i r   of  e l e c t r i c a l l y   conduc t ive   suppor t   members  which  

are  p rov ided   at  the  f ree   ends  of  said  pa i r   of  s p i n d l e s   to  s u p p o r t  

a  r o l l e r   tha t   is  to  be  t r e a t e d   between  the  s p i n d l e s ;  

a  pa i r   of  l e a k - p r o o f   caps  which  are  a n n u l a r l y   formed  on 

the  ou te r   s i des   of  the  e l e c t r i c a l l y   conduc t ive   suppor t   members,  

and  which  come  in to   c o n t a c t   with  the  end  s u r f a c e s   of  the  r o l l e r  

to  p r even t   a  p r o c e s s i n g   l i q u i d   from  i n f i l t r a t i n g   in to   the  s i d e  

of  the  e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members;  

an  a i r   c y l i n d e r   device   which  is  mounted  on  the  l i f t i n g  



frame  and  which  moves  at  l e a s t   one  of  sa id   s p i n d l e s   in  the  a x i a l  

d i r e c t i o n ;  

a i r   c y l i n d e r   chambers  which  are  formed  between  s a i d  

s p i n d l e s   and  sa id   l e a k - p r o o f   caps,   and  which  d r ive ,   by  c o m p r e s s e d  

a i r ,   the  l e a k - p r o o f   caps  so  as  they  come  into  c o n t a c t   with  t h e  

end  s u r f a c e s   of  sa id   r o l l e r , a n d  

compressed  a i r   supply  means  i n c l u d i n g   a  compressed  a i r   t a n k  

for  supp ly ing   compressed  a i r   to  sa id   a i r   c y l i n d e r   device   and  t o  

said  a i r   c y l i n d e r   c h a m b e r s ;  

c h a r a c t e r i s e d   in  tha t   sa id   e l e c t r i c a l l y   c o n d u c t i v e   s u p p o r t  

members  are  r e p l a c e a b l e   and  are  s e l e c t e d   depending  upon  the  t y p e  

of  r o l l e r ,   and  possess   s h a f t - e n g a g i n g   p o r t i o n s   which  engage  w i t h  

and  suppor t   the  sha f t   p o r t i o n   of  sa id   r o l l e r ,   and  s p i n d l e - e n g a g i n g  

p o r t i o n s   which  are  engaged  with  and  suppor ted   by  sa id   s p i n d l e s ;  

and 

said  l e a k - o r o o f   caps  comprise   movable  caps  f i t t e d   to  t h e  

outer   s ides   of  sa id   s p i n d l e s   and  moved  by  compressed  a i r   s u p p l i e d  

to  sa id   a i r   c y l i n d e r   chambers,   and  r e p l a c e a b l e   exchange  caps  which  

are  s e l e c t e d   depending  upon  the  type  of  r o l l e r ,   and  ma in t a in   a i r -  

t i g h t n e s s   around  the  p e r i p h e r y   of  sa id   s p i n d l e s   between  the  movable  

caps  and  the  end  s u r f a c e s   of  the  r o l l e r   when  the  r o l l e r   is  to  be  

c h u c k e d .  

The  l i f t i n g   frame  may  be  formed  of  a  pa i r   of  v e r t i c a l   s i d e  

frames  tha t   are  provided  at  both  ends  fac ing   each  o the r   and  t h a t  

are  p laced  on  a  l i ne   f a c i l i t y ,   and  a  coupl ing   frame  which  a l s o  

se rves   as  a  compressed  a i r   tank  for  the  compressed  a i r   s u p p l y  

means,  and  which  couples   sa id   pa i r   of  v e r t i c a l   s ide  frames  as  a  

u n i t a r y   s t r u c t u r e .  

Two  compressed  a i r   tanks  may  be  p rov ided ,   one  for  the  a i r  

c y l i n d e r   device   and  the  o the r   for  the  a i r   c y l i n d e r   c h a m b e r s .  

The  e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members  are  s e l e c t e d  

dependinq  upon  the  tyoe  of  r o l l e r   to  be  t r e a t e d   and  are  f i t t e d  

to  the  sha f t   p o r t i o n   of  the  r o l l e r .   The  e l e c t r i c a l l y   c o n d u c t i v e  



suooor t   members  have  s p i n d l e - e n g a g i n g   p o r t i o n s   tha t   wil l   engage  
with  the  s p i n d l e s ,   v i z : ,   the  s p i n d l e - e n g a g i n g   p o r t i o n s   a r e  

secured   to  the  s p i n d l e s   by  b o l t s ,   or  are  screwed  into  t h e  

s o i n d l e s ,   or  are  couoled  with  the  s p i n d l e s   through  a  s p l i n e ,   o r  

are  simply  f i t t e d   to  the  s o i n d l e s .  

The  e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members  f u r t h e r   have  

s h a f t - e n g a g i n g   p o r t i o n s   tha t   engage  with  the  sha f t   p o r t i o n   o f  

the  r o l l e r .   The  s h a f t - e n g a g i n g   p o r t i o n s   are  engaged  with  t h e  

s h a f t   p o r t i o n   of  the  r o l l e r   and  are  then  engaged  with  t h e  

s p i n d l e s .   A l t e r n a t i v e l y ,   the  s h a f t - e n g a g i n g   p o r t i o n s   engage  w i t h  

the  s h a f t   p o r t i o n   of  the  r o l l e r   a f t e r   the  s p i n d l e - e n g a g i n g  

p o r t i o n s   have  engaged  with  the  s p i n d l e s .  

The  e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members  should  be  

mounted  so  as  to  be  engaged  with  f u r t h e r   suppor t   members  which  

are  p rov ided   at  the  ends  of  the  s p i n d l e s .  

The  l e a k - p r o o f   caps  comprise   movable  caps  and  r e p l a c e a b l e  

exchange  caps.   The  ou te r   s u r f a c e s   of  the  caps  should  be  made 

of  e l e c t r i c a l l y   nonconduc t ive   m a t e r i a l .   F u r t h e r ,   the  c a p s  

should  be  made  of  a  h e a t - r e s i s t a n t   p l a s t i c s   m a t e r i a l   and  be  of  a  

c y l i n d r i c a l   shape,   and  should  have  a  s e a l i n g   member  at  the  e n d s  

a d j a c e n t   the  end  s u r f a c e   of  the  r o l l e r .  

The  r e p l a c e a b l e   exchange  caps  should  have  s h a f t - e n g a g i n g  

p o r t i o n s   so  t ha t   they  are  suppor t ed   in  a  s t a b l e   manner  by  t h e  

s h a f t   p o r t i o n   of  the  r o l l e r   to  be  t r e a t e d ,   or  should  have  

a d d i t i o n a l   engaging  p o r t i o n s   so  as  to  be  suppor t ed   by  t h e  

movable  c a p s .  

The  r e p l a c e a b l e   exchange  caps  having  a d d i t i o n a l   e n g a g i n g  

o o r t i o n s   are  so  mounted  as  to  be  added  to  the  movable  c a p s .  

A l t e r n a t i v e l y ,   the  r e p l a c e a b l e   exchange  caps  are  engaged  w i t h  

the  s h a f t   p o r t i o n   of  the  r o l l e r   when  they  have  s h a f t - e n g a g i n g  

p o r t i o n s .  



The  end  s u r f a c e s   of  the  movable  caps  and  the  r e o l a c e a b l e  

exchange  caps  are  brought   into  c o n t a c t   with  each  o ther   so  as  t o  

ma in ta in   the  i n t e r i o r   t h e r e o f   in  an  a i r - t i g h t   manner.  A l t e r n -  

a t i v e l y ,   the  i n t e r i o r   is  ma in t a ined   in  an  a i r - t i g h t   manner  by  t h e  

t ape red   f i t t i n g ,   or  by  using  a  sea l   pack ing .   No  l i m i t a t i o n ,  

however,  is  imposed  on  the  method  of  m a i n t a i n i n g   the  c a p s  

a i r - t i g h t .  

Usua l ly ,   a  s i n g l e   r e p l a c e a b l e   exchange  cap  wi l l   s u f f i c e .  

However,  in  case  the  r o l l e r   to  be  t r e a t e d   has  a  long  s h a f t  

p o r t i o n ,   or  the  s h a f t   has  a  d i s t i n c t l y   s tepped  p o r t i o n ,   a 

s i n g l e   r e p l a c e a b l e   exchange  cap  may  not  be  s u f f i c i e n t   so  as  t o  

be  mounted  in  a  s t a b l e   manner  on  the  p e r i p h e r y   of  the  s h a f t .  

A l t e r n a t i v e l y ,   when  the  inner   s u r f a c e   of  the  r e p l a c e a b l e  

exchange  cap  is  s t epped ,   and  r e q u i r e s   an  i n c r e a s e d   m a c h i n i n g  

cos t ,   two  or  more  r e p l a c e a b l e   exchange  caps  may  be  p r o v i d e d .  

When  two  or  more  r e p l a c e a b l e   exchange  caps  are  used,  e a c h  

cap  should  be  bu t t ed   in  s e r i e s   in  the  a x i a l   d i r e c t i o n   to  m a i n t a i n  

the  i n t e r i o r   a i r - t i g h t .  

The  r e p l a c e a b l e   exchange  cap  should  have  a  c y l i n d r i c a l  

shape  which  can  be  mounted  in  a  s t a b l e   manner  on  the  o u t e r  

p e r i p h e r y   of  the  r o l l e r   to  be  t r e a t e d ,   and  should  be  bu t t ed   t o  

the  movable  cap  to  accompl ish   s e a l i n g .  

In  the  accompanying  d r a w i n g s :  

Fig.  1  is  a  s e c t i o n a l   f ron t   view  of  an  a p p a r a t u s   f o r  

a u t o m a t i c a l l y   mounting  and  demounting  c a s s e t t e - t y p e   h o l l o w  

r o l l e r s ,   as  d e s c r i b e d   and  claimed  in  our  European  P u b l i s h e d  

A p p l i c a t i o n   No.  0032954A; 

Fig.  2  is  a  s e c t i o n a l   f ron t   view  i l l u s t r a t i n g   the  s t a t e  

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

a p p a r a t u s   of  Fig.   1  for  a u t o m a t i c a l l y   mounting  and  demoun t ing  



c a s s e t t e - t y p e   hollow  r o l l e r s   on  a  r e q u i r e d   p r o c e s s i n g   dev ice ;   and 

Fig.   3  is  a  s e c t i o n a l   f ron t   view  of  an  a o p a r a t u s   f o r  

a u t o m a t i c a l l y   mounting  and  demountinq  c a s s e t t e - t y o e   r o l l e r s  

having  a  s h a f t   in  accordance   with  an  embodiment  of  the  p r e s e n t  

i n v e n t i o n .  

As  i l l u s t r a t e d   in  Fig.   3,  the  a p p a r a t u s   for  a u t o m a t i c a l l y  

mounting  and  demounting  c a s s e t t e - t y p e  r o l l e r s   having  a  s h a f t  

compr ises   a  pa i r   of  s p i n d l e s   2,  3  fac ing   each  o the r   and  p r o v i d e d  

at  each  end  of  a  g a t e - s h a p e d   l i f t i n g   frame  1,  e l e c t r i c a l l y  

c o n d u c t i v e   suppor t   members  4,  5  which  are  s e l e c t i v e l y   r e p l a c e a b l e ,  

l o c a t e d   at  the  ends  of  the  s p i n d l e s   2,  3  depending  upon  the  t y p e  

of  r o l l e r ,   l e a k - p r o o f   caps  6,  7  l o c a t e d   around  the  ou te r   p e r i p h e r y  

of  the  s p i n d l e s   and  e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members,  t h e  

l e a k - p r o o f   caps  6,  7  being  composed  of  movable  caps  6a,  7a  and  

r e p l a c e a b l e   exchange  caps  6b,  7b,  and  compressed  a i r   supply  means 

11  with  a  compressed  a i r   tank  l l a .   The  compressed  a i r   is  s u p p l i e d  

to  the  a i r   c y l i n d e r   device   8  and  to  the  a i r   c y l i n d e r   chambers  9 ,  

10  to  d r ive   the  s p i n d l e   2  in  the  ax i a l   d i r e c t i o n .   F u r t h e r ,   t h e  

movable  caps  6a,  7a  are  moved  towards  the  d i r e c t i o n   of  the  end  

s u r f a c e   of  the  r o l l e r   to  p ress   the  exchange  caps  6b ,  7b   which  a r e  
f i t t e d   to  the  s h a f t   p o r t i o n   of  the  r o l l e r   R  t ha t   is  to  be  t r e a t e d .  

Thus,  the  i n t e r i o r   of  the  caps  is  m a i n t a i n e d   a i r - t i g h t ,   and  t h e  

r o l l e r   is  chucked  at  both  e n d s .  

The  l i f t i n g   frame  1  compr ises   a  pa i r   of  v e r t i c a l   s i d e  

frames  la ,   la  t h a t   face  each   o the r   at  each  end  and  t ha t   a r e  

p laced   on  a  r e q u i r e d   p r o c e s s i n g   device   in  the  l i n e   f a c i l i t y ,   and  

a  coup l i ng   frame  Ib  which  coup les   the  pa i r   of  s ide   frames  t o g e t h e r .  
The  Coupling  frame  lb  compr ises   a  c y l i n d r i c a l   member  and  has  a 
compressed  a i r   supply  po r t ,   not  shown,  to  a lso   work  as  a  c o m p r e s s e d  
a i r   tank  l l a .  

The  pa i r   of  s p i n d l e s   2,  3  are  made  of  an  e l e c t r i c a l l y  

c o n d u c t i v e   m a t e r i a l ,   p rov ided   on  the  pa i r   of  s ide   frames  la,   l a ,  



fac ing   each  o ther   in  a  h o r i z o n t a l   l i n e ,   and  s l i d e   r e l a t i v e   t o  

power-feed  brushes   which  are  provided  on  the  s ide  of  the  l i n e  

f a c i l i t y   to  be  served  with  e l e c t r i c   power.  The  s p i n d l e   2  on 

the  l e f t   s ide  in  the  drawing  is  r o t a t a b l y   suppor t ed   by  the  c y l i n d .  

r i c a l   p i s ton   8a  made  of  an  e l e c t r i c a l l y   n o n c o n d u c t i v e   m a t e r i a l  

in  the  a i r   c y l i n d e r   device  8  which  is  secured   at  the  lower  end  

of  the  s ide  frame  la  of  the  l i f t i n g   frame  1  on  the  l e f t   s ide  i n  

the  drawing.  T h e r e f o r e ,   the  s p i n d l e   2  is  a l lowed  to  spin  and  

to  move  in  the  ax i a l   d i r e c t i o n .   The  s p i n d l e   3  on  the  r i g h t   s i d e  

of  the  drawing  is  suppor t ed   by  a  c y l i n d r i c a l   bea r ing   box  15  which  

is  provided  at  the  lower  end  of  the  s ide  frame  la  on  the  r i g h t  

s ide .   When  the  s p i n d l e   3  is  to  be  p laced  on  the  l i ne   f a c i l i t y ,  

the  sp rocke t   14  p rovided   at  one  end  engages  with  a  d r ive   d e v i c e ,  

not  shown,  of  the  l ine   f a c i l i t y ,   so  t ha t   the  s p i n d l e   3  i s  

r o t a t e d .  

The  a i r   c y l i n d e r   chamber  9  is  formed  between  a  s t e p p e d  

p o r t i o n   of  the  s p i n d l e   2  and  a  s tepped   p o r t i o n   in  the  i n n e r  

su r f ace   of  the  l e a k - p r o o f   cap  6.  F u r t h e r ,   the  a i r   c y l i n d e r  

chamber  10  is  formed  between  a  s tepped   p o r t i o n  o f   the  s p i n d l e   3 

and  a  s tepped  p o r t i o n   in  the  inner   s u r f a c e   of  the  l e a k - p r o o f  

cap  7.  The  l e a k - p r o o f   caps  6,  7  are  brought   in to   c o n t a c t   w i t h  

the  end  s u r f a c e s   of  the  r o l l e r   by  compressed  a i r   which  is  s u p p l i e d  

in to   the  a i r   c y l i n d e r   chambers  9,  10.  The  p r e s s u r e   in  t h e  

compressed  a i r   tank  l l a   is  d e t e c t e d   by  a  p r e s s u r e   gauge,  n o t  

shown.  sp r ings   16,  17  a r e  f i t t e d   between  the  l e a k - p r o o f   c a p s  
6,  7  and  the  c o r r e s p o n d i n g   s m a l l - d i a m e t e r   p o r t i o n s   of  the  s p i n d l e s  

2,  3  to  r e t u r n   the  l e a k - p r o o f   caps  6,  7 .  

The  pa i r   of  e l e c t r i c a l l y   conduc t ive   suppor t   members  4,  5 

are  made  of  an  e l e c t r i c a l l y   conduc t ive   m a t e r i a l ,   and  are  f i t t e d  

to  the  suppor t   members  p rovided   at  the  ends  of  the  s o i n d l e s   2,  3 

in  the  ax ia l   d i r e c t i o n ,   and  work  to  suppor t   the  r o l l e r   t h e r e -  

between  and  to  enable   e l e c t r i c   c u r r e n t   to  flow.  According  t o  

t h i s   embodiment,  the  e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members  4,  5 

are  s e l e c t e d   and  r e p l a c e a b l e   depending  upon  the  s ize   of  the  s h a f t  



p o r t i o n   of  the  r o l l e r   R.  The  suppor t   members  4,  5  are  engaged  

with  the  s p i n d l e s   2,  3  when  the  r o l l e r   is  to  be  chucked,  and  a r e  

f i t t e d   to  the  s h a f t   p o r t i o n   of  the  r o l l e r   R  p r i o r   to  c h u c k i n g  

the  r o l l e r .  

Suoport   members  18,  19  are  a t t a c h e d   to  the  ends  of  t h e  

s p i n d l e s   2,  3  to  suppor t   the  e l e c t r i c a l l y   conduc t ive   s u p p o r t  

members  4,  5 .  

The  pa i r   of  l e a k - p r o o f   caps  6,  7  c o n s i s t   of  movable  c a o s  

6a,  7a  and  r e p l a c e a b l e   exchange  caps  6b,  7 b .  

The  movable  caps  6a,  7a  are  s l i d a b l y   f i t t e d   to  the  o u t e r  

p e r i p h e r y   of  the  s p i n d l e s   2,  3  so  as  to  be  d r iven   by  c o m p r e s s e d  

a i r   which  is  s u p p l i e d   in to   the  a i r   c y l i n d e r   chambers  9,  10,  and  

have  a  r i n g - l i k e   s e a l i n g   member  20  made  of  rubber   at  the  e n d s  

c lo se   to  the  r o l l e r   to  produce  s e a l i n g   f u n c t i o n .  

The  r e p l a c e a b l e   exchange  caps  6b,  7b  are  annula r   p a r t s  

which  are  s e p a r a t e   from  the  movable  caps  6a,  7a,  and  a r e  

s e l e c t i v e l y   r e p l a c e d   depending  upon  the  type  of  r o l l e r   R  t h a t   i s  

to  be  t r e a t e d .  

The  r e p l a c e a b l e   exchange  caps  6b,  7b  f u r t h e r   assume  a 

c y l i n d r i c a l   shape  and  are  s t a b l y   f i t t e d   to  the  s h a f t   p o r t i o n   o f  

the  r o l l e r  R   t h a t   is  to  be  t r e a t e d .  

The  r e p l a c e a b l e   exchange  caps  6b,  7b  have  a  r i n g - l i k e  

s e a l i n g   member  21  made  of  rubber   at  the  ends  c lose   to  t h e  

r o l l e r   to  produce  s e a l i n g   f u n c t i o n .  

When  compressed  a i r   is  s u p p l i e d   to  the  a i r   c y l i n d e r  

chambers  9,  10,  the  end  s u r f a c e s   of  the  r e p l a c e a b l e   exchange  c a p s  

6b,  7b  are  p r e s sed   by  the  movable  caps  6a,  7a  which  move 

ou tward ly   of  the  e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members  4,  5 .  

T h e r e f o r e ,   the  r e p l a c e a b l e   exchange  caps  6b,  7b  come  i n t o  



c o n t a c t   with  end  s u r f a c e s   of  the  r o l l e r   to  ma in ta in   a  s e a l e d  

c o n d i t i o n ;   i . e . ,   the  p r o c e s s i n g   l i q u i d   is  p r even t ed   from 

e n t e r i n g   into  the  side  of  the  suppor t   members  4,  5  dur ing  t h e  

p r o c e s s i n g   s t e p .  

Bellows  c y l i n d e r s   22,  23  are  p rovided   between  the  l e a k -  

proof  caps  6,  7  and  the  s ide  frames  la,  la  to  cover  the  s p i n d l e s  

2,  3 .  

The  compressed  a i r   supply  means  11  works  to  s u p p l y  

comoressed  a i r   s t o r ed   in  the  compressed  a i r   tank  l l a   to  the  a i r  

c y l i n d e r   device  8  and  to  the  a i r   c y l i n d e r   chambers  9,  10.  

When  the  lever   of  sw i t ch ing   valve  12  is  in  p o s i t i o n   ( a ) ,  

compressed  a i r   in  the  compressed  a i r   tank  11  is  i n t r o d u c e d   i n t o  

the  c y l i n d e r   chamber  8b  in  the  bottom  of  the  a i r   c y l i n d e r   d e v i c e  

8  via  sw i t ch ing   valve  12  and  pipe  2 5 .  

When  the  lever   of  sw i t ch ing   valve  12  is  in  p o s i t i o n   ( b ) ,  

compressed  a i r   is  i n t r o d u c e d   into  the  c y l i n d e r   chamber  8c  in  t h e  

head  p o r t i o n   of  the  a i r   c y l i n d e r   device  8  via  pipe  26,  whereby  

the  c y l i n d e r   chamber  8b  in  the  bottom  p o r t i o n   communicates  w i t h  

a  por t   of  the  sw i t ch ing   valve  12  on  the  a tmosphe r i c   s i d e .  

F u r t h e r ,   when  the  l eve r   of  s w i t c h i n g   valve  13  is  l o c a t e d  

in  p o s i t i o n   (c) ,   compressed  a i r   is  i n t r o d u c e d   in to   the  l e f t   a i r  

c y l i n d e r   chamber  9  via  pipe  27,  s w i t c h i n g   valve  13,  pipe  28 ,  
f l e x i b l e   pipe  29  which  runs  through  the  a i r   c y l i n d e r   device   8 ,  

r o t a r y   j o i n t   pipe  30,  and  a i r - f e e d   hole  31  formed  in  the  s p i n d l e  

2,  and  is  f u r t h e r   i n t r o d u c e d   into  the  r i g h t   a i r   c y l i n d e r   chamber  

10  via  pipe  32,  r o t a r y   j o i n t   pipe  33  and  a i r - f e e d   hole  34  formed 

in  the  s p i n d l e   3 .  

When  the  lever   of  s w i t c h i n g   valve  13  is  in  p o s i t i o n   ( d ) ,  

the  a i r   c y l i n d e r   chambers  9,  10  are  communicated  with  a  port   o f  

the  sw i t ch ing   valve  13  on  the  a tmosphe r i c   s i d e .  



By  m a n i p u l a t i n g   the  sw i t ch ing   valve  12,  the  a i r   c y l i n d e r  

device   8  can  be  d r iven   to  extend  or  r e t r a c t   the  p i s t o n   8a.  By 

m a n i p u l a t i n g   the  swi t ch ing   valve  13,  f u r t h e r m o r e ,   the  l e a k - p r o o f  

caps  6,  7  can  be  a c t u a t e d .  

F l a n g e - l i k e   d ra in   boards  35,  36  are  p rovided   at  p o s i t i o n s  

c o r r e s p o n d i n g   to  an  ove r - f l ow   ves se l   of  the  l ine   f a c i l i t y   on  t h e  

ou te r   s ide   of  the  l e a k - p r o o f   caps  6,  7 .  

The  o p e r a t i o n   w i l l   be  d e s c r i b e d   be low:  

The  a p p a r a t u s   X  for  a u t o m a t i c a l l y   mounting  and  demoun t ing  

c a s s e t t e - t y p e   r o l l e r s   having  a  s h a f t   is  p laced  on  the  r o l l e r   R 

t h a t   is  to  be  t r e a t e d   and  t ha t   is  p laced   on  the  r o l l e r   m o u n t i n g /  

demounting  p l a t e ,   not  shown,  to  chuck  the  r o l l e r .   Here,  however ,  

the  r e p l a c e a b l e   exchange  caps  6b,  7b  and  the  e l e c t r i c a l l y  

c o n d u c t i v e   suppor t   members  4,  5  are  f i t t e d   to  the  s h a f t   p o r t i o n  

of  the  r o l l e r   R  in  advance.   The  suppor t   members  4,  5  should  b e  

s e l e c t e d   so  as  to  have  an  inner   s u r f a c e   t ha t   f i t s   on  the  s h a f t  

p o r t i o n   of  the  r o l l e r   R. 

T h e r e a f t e r ,   the  a p p a r a t u s   X  for  a u t o m a t i c a l l y   mounting  and 

demounting  c a s s e t t e - t y p e   r o l l e r s   having  a  sha f t   is  p laced  on  t h e  

r o l l e r   R  t h a t   is  to  be  t r e a t e d   and  t h a t   is  p laced  on  the  r o l l e r  

moun t ing /demoun t ing   p l a t e ,   not  shown.  The  r o l l e r   is  then  moved  t o  

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

members  4,  5  f i t t e d   to  the  s h a f t   p o r t i o n   at  the  r i g h t   end  of  t h e  

r o l l e r   are  then  f i t t e d   to  suppor t   members  at  the  ends  of  t h e  

s p i n d l e s   2,  3.  Thus,  one  end  of  the  r o l l e r   is  e n g a g e d .  

The  l eve r   of  s w i t c h i n g   valve  12  is  then  s h i f t e d   from 

o o s i t i o n   (b)  to  p o s i t i o n   (a)  to  i n t r o d u c e   compressed  a i r   in  t h e  

compressed  a i r   tank  l l a   into  the  c y l i n d e r   chamber  in  the  bo t t om 

of  the  a i r   c y l i n d e r   device   8  via  pipe  24,  sw i t ch ing   valve  12  and 

pipe  25,  to  push  out  the  p i s t o n   8a.  The  suppor t   member  18  a t  

the  end  of  the  s p i n d l e   2  then  engages  with  the  suppor t   member  4 



f i t t e d   to  the  end  of  the  sha f t   p o r t i o n   on  the  l e f t   of  the  r o l l e r .  

Thus,  both  ends  of  the  r o l l e r   are  c h u c k e d .  

The  r o l l e r   R  to  be  t r e a t e d   is  sandwiched  in  the  a x i a l  

d i r e c t i o n   by  the  suppor t   members  4,  5.  T h e r e f o r e ,   a  heavy  

c u r r e n t   is  a l lowed  to  flow  in to   the  r o l l e r .  

T h e r e a f t e r ,   i f   the  l ever   of  sw i t ch ing   valve  13  is  s h i f t e d  

from  p o s i t i o n   (d)  to  p o s i t i o n   (c) ,   compressed  a i r   in  the  c o m p r e s s e d  

air   tank  l l a   flows  in to   the  r i g h t   and  l e f t   a i r   c y l i n d e r   chambers  

10,  9,  whereby  the  r i g h t   and  l e f t   movable  caps  7a,  6a  are  u r g e d  

to  move  toward  the  end  s u r f a c e s   of  the  r o l l e r   R  overcoming  t h e  

force  of  the  s p r i n g s   16,  17.  Sea l ing   members  20  of  the  movable  

caps  6a,  7a  push  the  r e p l a c e a b l e   exchange  caps  6b,  7b  f i t t e d   t o  

the  sha f t   p o r t i o n s   of  the  r o l l e r   R.  F u r t h e r ,   s e a l i n g   members  21 

of  the  r e p l a c e a b l e   exchange  caps  6b,  7b  are  p res sed   onto  the  end 

s u r f a c e s   of  the  r o l l e r   R  tha t   is  to  be  t r e a t e d .   Namely,  t h e  

p r o c e s s i n g   l i q u i d   is  p r even ted   from  e n t e r i n g   into  the  r e p l a c e a b l e  

exchange  caps  6b,  7b,  the  r o l l e r   is  chucked,  and  the  c a s s e t t e  

o p e r a t i o n   is  c o m p l e t e d .  

T h e r e a f t e r ,   the  c a s s e t t e   is  conveyed  by  a  conveyer   means ,  
not  shown,  suspended  from  the  c e i l i n g   of  the  l ine   to  a  p r o c e s s i n g  

device  in  the  l ine   f a c i l i t y   to  perform  a  r e q u i r e d   p r o c e s s i n g .  

To  remove  the  r o l l e r   R  a f t e r   a l l   of  the  p r o c e s s i n g   s t e p s  

have  been  completed ,   the  a p p a r a t u s   X  for  a u t o m a t i c a l l y   moun t ing  

and  demounting  c a s s e t t e - t y p e   r o l l e r s   having  a  sha f t   is  p laced  on 

the  mount ing /demount ing   p l a t e ,   and  the  l ever   of  s w i t c h i n g   v a l v e  

13  is  r e t u r n e d   to  p o s i t i o n   (d).   Compressed  a i r   in  the  a i r  

c y l i n d e r   chambers  9,  10  then  escapes   in to   the  open  a i r   t h r o u g h  

the  sw i t ch ing   valve  13,  and  the  movable  caps  6a,  7a  s e p a r a t e  

away  from  the  r e p l a c e a b l e   exchange  caps  6b,  7b  and  r e t u r n   to  t h e  

i n i t i a l   p o s i t i o n s   being  urged  by  the  sp r ings   16,  17.  

Then,  i f   the  l ever   of  sw i t ch ing   valve  12  is  r e t u r n e d   t o  



p o s i t i o n   (b) ,   compressed  a i r   in  the  comoressed  a i r   tank  l la   i s  

s u o o l i e d   in to   the  c y l i n d e r   chamber  8c  in  the  head  p o r t i o n   of  t h e  

a i r   c y l i n d e r   device   8  and,  at  the  same  time,  the  compressed  a i r  

in  the  c y l i n d e r   chamber  8b  in  the  bottom  o o r t i o n   is  al lowed  t o  

escape  in to   the  a tmosphere   through  the  swi t ch ing   valve  12 .  

Accord ing ly ,   the  p i s t o n   8a  r e t r a c t s ,   and  the  sp ind l e   2  s e p a r a t e s  

away  from  the  suppor t   member  4 .  

If  the  r o l l e r   R  is  pushed  by  hand  toward  the  l e f t   in  t h e  

d r awing  ,   the  s p i n d l e   3  s e o a r a t e s   away  from  the  suppor t   member 

5,  whereby  the  r o l l e r   is  f r eed .   The  a p o a r a t u s   X  for  a u t o m a t i c -  

a l l y   mounting  and  demounting  c a s s e t t e - t y p e   r o l l e r s   having  a  s h a f t  

is  then  suspended ,   and  the  e l e c t r i c a l l y   conduc t ive   s u p p o r t  

members  4,  5  and  r e p l a c e a b l e   exchange  caps  6b,  7b  are  removed  from 

the  s h a f t   p o r t i o n s   of  the  r o l l e r   R. 

When  a  r o l l e r   having  a  s h a f t   of  a  d i f f e r e n t   type  is  to  be  

t r e a t e d ,   the  suppor t   members  4,  5  and  r e p l a c e a b l e   exchange  c a p s  

6b,  7b  are  s e l e c t e d   to  s u i t   the  r o l l e r .  

A l t e r n a t i v e l y ,   the  suppor t   members  4,  5  may  not  be  f i t t e d  

to  s h a f t   p o r t i o n s   at  both  ends  of  the  r o l l e r ,   but  may  be  f i t t e d  

to  the  suppor t   members  p rov ided   at  the  ends  of  the  s p i n d l e s   2,  3 .  

According  to  the  a o p a r a t u s   for  a u t o m a t i c a l l y   mounting  and 

demounting  c a s s e t t e - t y o e   r o l l e r s   having  a  s h a f t   of  the  p r e s e n t  

i n v e n t i o n   as  e x p l a i n e d   in  the  f o r ego ing ,   at  l e a s t   one  of  the  p a i r  

of  s p i n d l e s   f ac ing   each  o ther   and  p rovided   at  both  ends  of  t h e  

l i f t i n g   frame  is  moved  in  the  a x i a l   d i r e c t i o n   by  the  a i r   c y l i n d e r  

device   which  is  d r iven   by  the  compressed  a i r   supply  means  which  

has  a  compressed  a i r   tank.   F u r t h e r ,   the  e l e c t r i c a l l y   c o n d u c t i v e  

suppor t   members  p rov ided   at  the  ends  of  the  s p i n d l e s   can  be  

s e l e c t e d   and  r e p l a c e d   depending  upon  the  type  of  r o l l e r .   The 

l e a k - p r o o f   caps  f i t t e d   to  the  c i r c u m f e r e n c e   of  the  s p i n d l e s   and  t h e  

e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members  to  ma in ta in   the  i n t e r i o r  

t h e r e o f   a i r - t i g h t ,   are  made  uo  of  movable  caps  and  r e p l a c e a b l e  



exchanqe  caps.  The  movable  caps  form  a i r   c y l i n d e r   chambers  

r e l a t i v e   to  the  s o i n d l e s   and,  hence,  move  toward  the  end  s u r f a c e s  

of  the  r o l l e r   when  comoressed  a i r   is  i n t r o d u c e d   into  the  a i r  

c y l i n d e r   chambers  from  the  compressed  a i r   tank.   F u r t h e r ,   t h e  

r e p l a c e a b l e   exchange  caos  can  be  s e l e c t e d   and  r e p l a c e d   d e p e n d i n g  

upon  the  type  of  r o l l e r .  

According  to  the  p r e s e n t   i n v e n t i o n ,   t h e r e f o r e ,   t h e  

appa ra tu s   d e s c r i b e d   for  use  with  hollow  r o l l e r s   can  be  improved  

so  as  to  be  adaoted  to  r o l l e r s   having  a  s h a f t   in  a d d i t i o n   to  t h e  

r o l l e r s   of  the  s leeve   type.   F u r t h e r ,   the  improvement  does  n o t  

r e s t r i c t   the  a p p a r a t u s   to  be  adapted  to  r o l l e r s   of  one  type  o n l y ,  

but  permi ts   the  a p p a r a t u s   to  be  adapted  to  r o l l e r s   of  any  t y p e  

having  s h a f t s   of  d i f f e r e n t   s i z e s   and  l e n g t h s .  

That  is ,   i f   the  e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members 

and  r e p l a c e a b l e   exchange  caps  are  p repa red   to  s u i t   for  r o l l e r s  

of  a l l   types ,   they  can  be  r e p l a c e d   depending  upon  the  type  o f  

r o l l e r ,   i . e . ,   the  a p p a r a t u s   can  be  adapted  to  r o l l e r s   having  any 

l eng ths   or  having  s h a f t s   of  any  shapes .   F u r t h e r ,   e l e c t r i c a l l y  

conduc t ive   suppor t   members  and  r e p l a c e a b l e   exchange  caps  can  be  

e a s i l y   r e p l a c e d .  



An  a p p a r a t u s   for  a u t o m a t i c a l l y   mounting  and  demoun t ing  

c a s s e t t e - t y p e   r o l l e r s ,   having  a  s h a f t ,   c o m p r i s i n g :  

a  l i f t i n g   f r a m e ;  

a  pa i r   of  ro ta ry   s p i n d l e s   f ac ing   each  o the r   and  r o t a t a b l y  

secured   to  sa id   l i f t i n g   f r a m e ;  

a  pa i r   of  e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members  which  

are  p rov ided   at  the  f ree   ends  of  the  s p i n d l e s   to  suppor t   a  r o l l e r  

t h a t   is  to  be  t r e a t e d   between  the  s p i n d l e s ;  

a  pa i r   of  l e a k - p r o o f   caps  which  are  a n n u l a r l y   formed  on 

the  ou te r   s i des   of  the  e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members,  

and  which  come  in to   c o n t a c t   with  the  end  s u r f a c e s   of  the  r o l l e r  

to  p r even t   the  p r o c e s s i n g   l i q u i d   from  e n t e r i n g   in to   the  s ide  o f  

the  e l e c t r i c a l l y   c o n d u c t i v e   suppor t   members;  

-  an  a i r   c y l i n d e r   device   which  is  mounted  on  the  l i f t i n g  

frame  and  which  moves  at  l e a s t   one  of  sa id   s p i n d l e s   in  t h e  

a x i a l   d i r e c t i o n ;  

a i r   c y l i n d e r   chambers  which  are  formed  between  s a i d  

s p i n d l e s   and  sa id   l e a k - p r o o f   caps,   and  which  d r i v e ,   by  c o m p r e s s e d  

a i r ,   the  l e a k - p r o o f   caps  so  as  they  come  in to   c o n t a c t   with  t h e  

end  s u r f a c e s   of  sa id   r o l l e r ;   and  

compressed  a i r   supply  means  i n c l u d i n g   a  compressed  a i r  

tank  to  supply  compressed  a i r   to  sa id   a i r   c y l i n d e r   device   and 

to  sa id   a i r   c y l i n d e r   c h a m b e r s ;  

c h a r a c t e r i s e d   in  t ha t   sa id   e l e c t r i c a l l y   conduc t ive   s u p p o r t  

members  (4 ,5)   are  r e p l a c e a b l e   and  are  s e l e c t e d   depending  upon  t h e  

type  of  r o l l e r   (R),  and  oos ses s   s h a f t - e n g a g i n g   p o r t i o n s   which  



engage  with  and  suppor t   the  shaf t   o o r t i o n   of  said  r o l l e r ,   and 

s p i n d l e - e n g a g i n g   p o r t i o n s   which  are  engaged  with  and  suppor ted   by 

said  s p i n d l e s ( 2 , 3 ) ;   and 

said  l e a k - p r o o f   caps  comprise  movable  caps  (6a,  7a)  f i t t e d  

to  the  outer   s ides   of  said  s p i n d l e s   (2,3)   and  moved  by  c o m p r e s s e d  

a i r   supp l i ed   to  said  a i r   c y l i n d e r   chambers  ( 9 , 1 0 ) ,   and  r e p l a c e a b l e  

exchange  caps  (6b,  7b)  which  are  s e l e c t e d   depending  upon  the  t y p e  

of  r o l l e r ,   and  tha t   main ta in   a i r - t i g h t n e s s   around  the  p e r i p h e r y  

of  said  s p i n d l e s   (2,3)   between  the  movable  caps  (6a,  7a)  and  t h e  

end  s u r f a c e s   of  the  r o l l e r   (R)  when  the  r o l l e r   is  to  be  c h u c k e d .  
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