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©  PROCESS  FOR  PLATING  OUTER  PERIPHERAL  SURFACE  OF  HOLLOW  ROLLER  AND  APPARATUS  FOR  AUTOMATICALLY 
ATTACHING  OR  DETACHING  CASSETTE  TYPE  HOLLOW  ROLLER. 

©  A  process  for  plating  the  outer  peripheral  surface  of  a 
hollow  roller  adapted  for  plating  copper  or  chromium  on  the 
outer  peripheral  surface  of  a  hollow  roller  and  especially  a 
gravure  printing  block  roller  and  an  apparatus  for  automati- 
cally  attaching  or  detaching  a  cassette  type  hollow  roller.  The 
conventional  mechanism  for  automatically  attaching  or 
detaching  a  gravure  printing  block  roller  by  chucking  both 
ends  of  the  horizontal  roller  and  rotating  the  roller  should  be 
provided  at  each  of  the  plating  machines.  This  apparatus,  on 
the  other  hand,  eliminates  all  the  plating  machines  and  also 
the  automatic  attaching  and  detaching  operations  of  the  hol- 
low  rollers  at  the  respective  plating  machines.  Only  the 
automatic  hollow  roller  attaching  and  detaching  mechanism 
portion  is  separated  from  the  machine  body  and  formed  into 
the  shape  of  a  cassette.  Thus,  the  hollow  roller  is  detached 
merely  at  the  initial  and  the  last  of  the  plating  steps,  but 
retained  to  be  gripped  with  the  hollow  roller  by  the  cassette 
midway  of  the  step  and  sequentially  moved  to  the  series  of 

the  machines.  This  apparatus  chucks  the  hollow  roller  R  with 
energizing  supports  (22A,  22B)  at  the  ends  of  a  pair  of  spin- 
dles  (21  A,  21  B)  axially  movable  at  least  at  one  side  of  a  sus- 
pending  frame  (13)  and  prevents  the  supports  from  being 
plated  with  plating  liquid  by  liquid  preventive  caps  (23A,  23B) 
at  the  outside  of  the  spindles.  Thus,  this  apparatus  can  move 
the  frame  (13)  by  a  hoist. 
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FIELD  OF  THE  INVENTION 

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

i n g   r o l l e r s   and  more   p a r t i c u l a r l y   to   p l a t i n g   of  p h o t o g r a v u r e  

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

i n   t h e   p l a t i n g   m e t h o d .  

BACKGROUND  OF  THE  INVENTION 

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

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

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

p r e c i s i o n   at  a  s p e c i f i e d   c o n s t a n t   r a t e .   In  a d d i t i o n ,   in   o r d e r  

to   c a r r y   out   t h e   p l a t i n g   in  a  s h o r t   t i m e   p e r i o d ,   i t   i s   d e s i r e -  

a b l e   to   i m m e r s e   t h e   w h o l e   b o d y   of  t h e   r o l l e r   in   t h e   p r o c e s s  

s o l u t i o n .   C o n s e q u e n t l y ,   b e c a u s e   t h e   g r a v u r e   r o l l e r   i s   h o l l o w  

in   s h a p e ,   some  a c t i o n   mus t   be  t a k e n   to   p r e v e n t   t h e   p r o c e s s  

s o l u t i o n   f rom  l e a k i n g   to   t h e   i n s i d e   of  t h e   r o l l e r .  

Wi th   s u c h   a  n e c e s s i t y ,   in   c o n v e n t i o n a l   p l a t i n g  

p r o c e s s e s   f o r   g r a v u r e   p l a t e   m a k i n g ,   a c t i o n   i s   t a k e n   as  f o l l o w s :  

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

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

c h a r g e - s u p p o r t e r s   p r o v i d e d   on  t h e   s p i n d l e ;   r i n g   s h a p e d   l e a k -  

p r o o f   c a p s   a re   p r o v i d e d   on  t h e   s p i n d l e   to  c o v e r   b o t h   of  t h e  

c h a r g e r - s u p p o r t e r s   and  s e a l   t h e   ends   of  t h e   r o l l e r ;   and  t h e  



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

t h e n   m o u n t e d   on  p l a t i n g   a p p a r a t u s ,   and  t h e n   m o u n t e d   on  a  a f t e r -  

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

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

b e e n   h i n d e r e d .   A l s o ,  i n   s u c h   a  p r o c e s s   a  g r e a t   amount   of  m a n  

p o w e r   i s   r e q u i r e d   and  work   e f f i c i e n c y   i s  l o w .  

In  a d d i t i o n ,   i n   a n o t h e r   c o n v e n t i o n a l   e x a m p l e ,   t h e  

E u r o p e n a   g r a v u r e   p l a t e   m a k e r   i s   e q u i p p e d  w i t h   an  a p p a r a t u s   t o  

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

a p p a r a t u s ,   p l a t i n g   a p p a r a t u s ,   and  a f t e r - t r e a t m e n t   a p p a r a t u s  

or   to  d i s m o u n t   t h e   r o l l e r   f r o m   e a c h   of  them  r e s p e c t i v e l y   a s  

w e l l   as  to   r o t a t e   t h e   r o l l e r .   H o w e v e r ,   s u c h   a  s t r u c t u r e   h a s  

c e r t a i n   d i s a d v a n t a g e s   as  i s   d e s c r i b e d   b e l o w .   F i r s t l y ,   t h e  

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

f o r   e a c h   p r e t r e a t m e n t ,   p l a t i n g   and  a f t e r - t r e a t m e n t   a p p a r a t u s .  

In  a d d i t i o n ,   t h e   m o u n t i n g  m u s t   be  done   on  e a c h   a p p a r a t u s   a n d  

t h e r e f o r e   t h e   t i m e   r e q u i r e d   f o r  t h e   p r o c e s s   i n c r e a s e s .   I n  

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

and  d i s m o u n t i n g s   of  t h e  r o l l e r ,   t h e   c h a n c e   of  a  l e a k   i n t o   t h e  

i n s i d e   of  t h e   r o l l e r   in   i n c r e a s e d .   F u r t h e r m o r e ,   b e c a u s e   t h e  

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

a p p a r a t u s e s ,   t h e r e   i s   a  s u b s t a n t i a l   p o s s i b i l i t y   t h a t   t h e   r o l l e r  

s u r f a c e   w i l l   be  s c r a t c h e d   and  to   a v o i d   s u c h   s c r a t c h i n g   t h e  

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

s u c h   as  a  c l o t h .  

A c c o r d i n g l y ,   i t   i s   t h e   g e n e r a l   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   to   p r o v i d e   an  a p p a r a t u s   w h e r e i n   t h e   p r i n t i n g   r o l l e r  



can  be  m o u n t e d   a u t o m a t i c a l l y   and  e x a c t l y ,   to  be  p r o v i d e   a n  

a p p a r a t u s   w h e r e i n   t h e   r o l l e r   can  be  c a r r i e d   e a s i l y ,   q u i c k l y ,  

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

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

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

h a v e   a  m o u n t i n g   a p p a r a t u s ,   to  p r o v i d e   a  m e t h o d   and  a p p a r a t u s  

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

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

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

by  a  u n i q u e   p l a t i n g   m e t h o d   f o r   p l a t i n g   o n l y   t h e   o u t e r   c i r c u m -  

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

DISCLOSURE  OF  THE  INVENTION 

The  a u t o m a t i c   c a s s e t t e   t y p e   h o l l o w   r o l l   r e m o v a l  

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

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

and  c o n d u c t i n g   a  p a i r   of  c h a r g e - s u p p o r t e r s   at  t h e   s p i n d l e   e n d s ,  

w i t h   l e a k   p r o o f   c a p s   m o v a b l e   on  t he   o u t s i d e   of  t h e   s p i n d l e .  

By  t h i s   c o n s t i t u t i o n ,   t h e   h o l l o w   r o l l   may  be  c a r r i e d   at  e i t h e r  

ends   by  a  p a i r   of  c h a r g e - s u p p o r t e r s   in   a  c o n d u c t i n g   s t a t e ,   a n d  

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

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

i n s i d e   of  t h e   h o l l o w   r o l l   by  l e a k   p r o o f   caps   i s   a r r a n g e d   a s  

c a s s e t t e ,   and  r e m o v a l   f o r   h o l l o w   r o l l   i s   a u t o m a t e d .  

The  p l a t i n g   m e t h o d   f o r   t h e   p e r i p h e r y   of  t he   h o l l o w  

r o l l   of  t he   p r e s e n t   i n v e n t i o n   u s e s   t h e   a u t o m a t i c   r e m o v a l   s y s t e m  

a r r a n g e d   as  c a s s e t t e   and  h a v i n g   t h e   above   f u n c t i o n   to   s u p p o r t  

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



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

r o l l .   By  t h i s   m e t h o d ,   t h e   a u t o m a t i c   r e m o v a l   means   n e e d   n o t  

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

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  i s   a  s e c t i o n a l   v i e w   of  a  m o u n t i n g   a p p a r a t u s  

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

p r e s e n t   i n v e n t i o n ;   a n d  

FIGURE  2  i s   a  s c h e m a t i c   v i e w   of  a  p l a t i n g   p r o c e s s  

l i n e   u t i l i z i n g   t h e   p l a t i n g   m e t h o d   in   a c c o r d a n c e   w i t h   t h e   t e a c h -  

i n g s   of  t h e   p r e s e n t   i n v e n t i o n .  

BEST  EMBODIMENTS  OF  THE  INVENTION 

R e f e r r i n g   more   p a r t i c u l a r l y   to   t h e   d r a w i n g s ,   t h e   p l a t i n g  

l i n e   of  t h e   p h o t o g r a v u r e   r o l l   makeup   d e v i c e   w i l l   be  e x p l a i n e d .  

F i g u r e   1  i s   a  m o u n t i n g   a p p a r a t u s   r e p r e s e n t e d   by  t h e   s y m b o l   X 

and  a  c o p p e r   p l a t i n g   a p p a r a t u s   r e p r e s e n t e d   by  a  s y m b o l   Y.  T h e  

m o u n t i n g   a p p a r a t u s   X  and  t h e   c o p p e r   p l a t i n g   a p p a r a t u s   Y,  o p e r a t e  

t o g e t h e r   to   p e r f o r m   t h e   r e q u i r e d   f u n c t i o n .  

F i r s t l y ,   an  e x p l a n a t i o n   w i l l   be  g i v e n   of  t h e   c o n s t -  

r u c t i o n   and  o p e r a t i o n   of  t h e   c o p p e r   p l a t i n g   a p p a r a t u s   Y.  T h e  

a p p a r a t u s   Y  i n c l u d e s   a  p a i r   of  r i g h t   and  l e f t   f r a m e s   2A  and  2B 

w h i c h   a re   p r o v i d e d   w i t h   g u i d e   p l a t e s   1  at   t h e i r   u p p e r   ends   i n  

o r d e r   to   mount   t h e   a p p a r a t u s   X  on  to   t h e   s p e c i f i e d   p o s i t i o n .  

B e t w e e n   t h e   f r a m e s   2A  and  2B  i s   p r o v i d e d   a  p r o c e s s   t a n k   3  a n d  

at   b o t h   s i d e s   of  t h e   t a n k   3  i s   p r o v i d e d   l e a k a g e   c o l l e c t o r   t a n k s  

4A  and  4 B .  A n y   p r o c e s s   s o l u t i o n   in   t h e   c o l l e c t o r   t a n k s   4A  a n d  

4B  w h i c k   has   l e a k e d   f rom  p r o c e s s   t a n k   3  i s   s e n t   b a c k   to   t h e  



p r o c e s s   t a n k   3  t h r o u g h   a  c i r c u l a t o r   5  c o m p o s e d   of  c i r c u l a t i o n  

p i p e s   5A  and  5B,  c i r c u l a t i o n   pump  5C  and  c i r c u l a t i o n   p i p e   5D.  

On  t o p   of  t h e   f o u r   s i d e   p a n e l s   6A,  6B,  6C,  and  6D,  w h i c h   c o n s -  

t i t u t e   t h e   a b o v e - d e s c r i b e d   t a n k s   3,  4A  and  4B,  n o t c h e s  7   a r e  

p r o v i d e d   so  t h a t   t h e   a p p a r a t u s   X  can  be  m o u n t e d   t h e r e o n   b y  

f i t t i n g   i n t o   t h e   n o t c h e s   7.  In  a d d i t i o n ,   l e a k   p r e v e n t i o n  

p l a t e s   8A,  8B,  8C,  and  8D  a re   p r o v i d e d .   The  l o w e r   ends   of  l e a k  

p r e v e n t i o n   p l a t e s   8A  t h r o u g h   8D  are   p i v o t e d   and  can  c l o s e   i n  

o r d e r   to   p r e v e n t   t h e   p o r c e s s   s o l u t i o n   f rom  l e a k i n g   f rom  t h e  

t a n k   3.  H o w e v e r ,   t h e   u p p e r   p o r t i o n s   of  t h e   p r e v e n t i o n   p l a t e s  

8A  t h r o u g h   8D  can   b e  s p l i t   in   two.   On  an  a c c e s s o r y   b o a r d   9  

a t t a c h e d   to   t h e   r i g h t   f r a m e   2B,  a  m o t o r   10  i s   i n s t a l l e d .   T h e  

m o t o r   10  i s   d e s i g n e d   to   d r i v e   an  a p p r o p r i a t e   c h a i n   d r i v e   w h i c h  

i s   n o t   shown  in  t h e   d r a w i n g s .   A  d r i p   t r a p   11  i s   p r o v i d e d   u n d e r  

t h e   p r o c e s s   t a n k   3 .  

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

w i l l   be  e x p l a i n e d .   The  m o u n t i n g   a p p a r a t u s   X  i n c l u d e s   r i g h t  

and  l e f t   v e r t i c a l   f r a m e s   12A  and  12B  w h i c h   f a c e   e a c h   o t h e r   a n d  

w h i c h   c o o p e r a t e s   w i t h   t h e   r i g h t   and  l e f t   f r a m e s   2A  and  2B  o f  

t h e   a p p a r a t u s   Y.  The  f r a m e s   12A  and  12B  a r e   d e s i g n e d   to  b e  

p l a c e d   on  t o p   of  t h e   f r a m e s   2A  and  2B  and  a r e   i n s t a l l e d   a t  

b o t h   ends   of  t h e   h i g h   p r e s s u r e   t a n k   13.  The  h i g h   p r e s s u r e  

t a n k   13  a l s o   s e r v e s   as  t h e   t r a n s v e r s e   f r a m e   member .   As  a  

w h o l e ,   a l l   of  t h e s e   c o m p o n e n t s   fo rm  a  h o a s t i n g   f r a m e .   T h e  

p r e s s u r e   in  t h e   h i g h   p r e s s u r e   t a n k   13  can  be  d e t e c t e d   by  m e a n s  

of  a  p r e s s u r e   g a g e ,   no t   shown.   A l s o ,   t h e   t a n k   13  can  r e g u l a r l y  

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

bu t   no t   shown  in  t h e   d r a w i n g s .   F u r t h e r m o r e ,   on  u p p e r   s i d e s   o f  



b o t h   e n d s   of  t h e   t a n k   13  i s   p r o v i d e d   s u s p e n s i o n   m e t a l   f i t t i n g s  

14A  a n d  1 4 B .  

At  t h e   l o w e r   end  of  t h e   l e f t   of  t h e   t a n k   13  v e r t i c a l  

f r a m e   12A  and  a i r   c y l i n d e r   u n i t   15  i s   p r o v i d e d .   A t t h e   l o w e r  

end  of  t h e   r i g h t   t a n k   13 ,   v e r t i c a l   f r a m e   12B  and  c y l i n d e r  

b e a r i n g   box   16  i s   p r o v i d e d .   The  a i r   c y l i n d e r   u n i t   15  i s   d e s i g n e d  

to   c o n d u c t   t h e   p r e s s u r i z e d   a i r   in   t h e   h i g h   p r e s s u r e   t a n k   13  i n t o  

t h e   o u t l e t   s i d e   of  t h e   c y l i n d e r   c h a m b e r   15A  t h r o u g h   t h e   p i p e   1 7 ,  

s w i t c h i n g   v a l v e   18,   and  p i p e   19  t o  p u s h   t h e   p i s t o n   15B  made  o f  

i n s u l a t e d   m a t e r i a l   t o w a r d s   t h e   r i g h t   f r a m e   12B.   A l s o ,   t h e   a i r  

c y l i n d e r   u n i t   15  i s   d e s i g n e d   t h a t   by  s w i t c h i n g   t h e   s w i t c h i n g  

v a l v e   18  f r o m   ( a )   to   ( b ) ,   t h e   p r e s s u r i z e d   a i r   in   t h e   h i g h  

p r e s s u r e   t a n k   13  i s   l e d   to   t h e   r e t r e a t i n g   s i d e   c y l i n d e r   c a m b e r  

15C  t h r o u g h   t h e   p i p e   20  and  t h e   p i s t o n   15B  i s   p u l l e d   b a c k .  

The  p i s t o n   15B  i s   made  i n   a  c y l i n d r i c a l   s h a p e .   To  t h e   p i s t o n  

15B,  t h e   b e a r i n g   box  16,   s p i n d l e s   21A  and  21B  a r e   r o t a t a b l y  

c o u p l e d   and  t h e   p a i r   of  s p i n d l e s   21A  and  21B  f a c e   e a c h   o t h e r .  

C h a r g e - s u p p o r t e r s   22A  and  22B  a r e   f a s t e n e d   t o   r e s p e c t i v e   e n d s  

of  t h e   s p i n d l e s   21A  and  21B.  T h e s e   c h a r g e - s u p p o r t e r s   22A  a n d  

22B  h a v e   t a p e r e d   c y l i n d e r s   c a p a b l e   of  a n c h o r i n g   t h e   p r i n t i n g  

r o l l e r   R .  

At  t h e   o u t s i d e   of   t h e   s p i n d l e s   21A  and  21B,  l e a k p r o o f  

caps   23A  and  23B  a r e   f i t t e d   i n   a  m a n n e r   as  to   be  a b l e   to   s l i d e .  

At  t h e   end  s u r f a c e s   of  t h e   l e a k p r o o f   c aps   23A  and  23B,  r i n g  

s h a p e d   p a c k i n g s   24A  and  24B  a r e   p r o v i d e d .   In  o r d e r   to   e n a b l e  

a  p a i r   of  r i g h t   and  l e f t   l e a k p r o o f   c a p s   23A  and  23B  to  a p p r o a c h  

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

c h a m b e r s   25A  and  25B  a r e   p r o v i d e d   b e t w e e n   a  n o t c h e d   p o r t i o n   o f  



an  i n n e r   s u r f a c e   of  t h e   l e a k p r o o f   caps   and  a  n o t c h e d   p o r t i o n  

of  t h e   s p i n d l e s   21A  and  21B,  r e s p e c t i v e l y .   I n t o   t h e   l e f t   c y l -  

i n d e r   c h a m b e r   25A,  h i g h l y   p r e s s u r i z e d   a i r   f rom  t h e   h i g h   p r e s s u r e  

t a n k   13  i s   p r o v i d e d   v i a   t h e   p i p e   26,  t h e   s w i t c h i n g   v a l v e   2 7 ,  

t h e   p i p e   28A,  t h e   f l e x i b l e   p i p e   29  i n s t a l l e d   on  t h e   c y l i n d e r  

15A,  t h e   r o t a r y   j o i n t   39A,  and  t h e   a i r   i n l e t   31  p r o v i d e d   i n  

t h e   s p i n d l e   21A.  A l s o ,   i n t o   t h e   r i g h t   c y l i n d e r   c h a m b e r   2 5 B ,  

t h e   h i g h l y   p r e s s u r i z e d   a i r   i s   p r o v i d e d   v i a   t h e   p i p e   28,  r o t a r y  

j o i n t   30B,  and  a i r   i n l e t   31B  p r o v i d e d   t h r o u g h   t he   s p i n d l e   2 1 B .  

B e t w e e n   t h e   r e s p e c t i v e   l e a k p r o o f   caps   23A  and  2 3 B ,  

and  t h e   s m a l l   d i a m e t e r   p o r t i o n s   of  t h e   s p i n d l e s   21A  and  2 1 B ,  

s p r i n g s   32A  and  32B  a re   i n s e r t e d   and  by  s w i t c h i n g   t h e   s w i t c h i n g  

v a l u e   27  f rom  (c )   to   ( d ) ,   t h e   r e s p e c t i v e   l e a k p r o o f   c aps   a r e  

c a r r i e d   b a c k   to   t h e   o r i g i n a l   p o s i t i o n   by  t h e   s p r i n g s   32A  a n d  

32B.  At  t h e   o u t s i d e   of  t h e   r e s p e c t i v e   l e a k p r o o f   caps   23A  a n d  

23B,  hand   g u a r d   s h a p e d   d r a i n b o a r d s   33A  and  33B  a re   i n s t a l l e d  

in   s u c h   a  p o s i t i o n   t h a t   t h e y   a re   p r o v i d e d   b e t w e e n   t h e   s i d e  

p a n e l   6A  and  6B  and  6C  and  6D,  r e s p e c t i v e l y .   B e t w e e n   t h e   l e a k -  

p r o o f   cap  23A  and  t he   v e r t i c a l   f r a m e   12A  and  b e t w e e n   t h e   l e a k -  

p r o o f   c aps   23B  and  t he   v e r t i c a l   f r a m e   12B,  t h e   b e l l o w s   s h a p e d  

c y l i n d e r s   34A  and  34B  a re   p r o v i d e d .   C u r r e n t   f e e d i n g   to  t h e  

c h a r g e r - s u p p o r t e r s   22A  and  22B  i s   a c c o m p l i s h e d   by  f e e d i n g   t h e  

c u r r e n t   to  b e a r i n g   p o r t i o n s   of  t h e   r e s p e c t i v e s p i n d l e s   21A  a n d  

21B.  In  a d d i t i o n ,   at  t h e   b a s e   of  t h e   r i g h t   s p i n d l e   21B,  i s  

p r o v i d e d   a  s p r o c k e t   3 5 .  

In  o p e r a t i o n   to  mount   t h e   r o l l e r   R  in   t h e   a p p a r a t u s  

X  one  mus t   f i r s t   p l a c e   t h e   r o l l e r   R  on  a  s u p p o r t i n g   r o l l   f o r  

m o u n t i n g ,   no t   shown  in  t h e   d r a w i n g s .   Then ,   a f t e r   p l a c i n g   t h e  



a p p a r a t u s   X  on  t h e   r o l l e r   R,  f i t   t h e   t a p e r e d   h o l e   at   t h e   r i g h t  

end  of  t h e   r o l l e r   R  o v e r   t h e  t a p e r e d   c y l i n d e r   of  t h e   c h a r g e r -  

s u p p o r t e r   22B  on  t h e   r i g h t   s i d e   by  m o v i n g  t h e  r o l l e r   R  t o w a r d s  

t h e   r i g h t .   N e x t ,   s w i t c h   t h e   l e v e r   o f  t h e   s w i t c h i n g   v a l v e   1 8  

f r o m   (b)   to  ( a ) .   By  d o i n g   so  t h e   p i s t o n   1 5 A  i s   p u s h e d   ou t   a n d  

t h e   c h a r g e r - s u p p o r t e r   22A  at   t h e   end  o f  t h e   l e f t   s p i n d l e   2 1 A  

f i t s   i n t o   t he   t a p e r e d   h o l e   at  t h e   l e f t   end  of  t h e   r o l l e r   R.  

T h e r e a f t e r ,   when  t h e   l e v e r   of  t h e   s w i t c h i n g   v a l v e   i s   s h i f t e d  

f r o m   (b)   to   ( c ) ,   h i g h   p r e s s u r e   a i r   i n   t h e   h i g h   p r e s s u r e   t a n k   1 3  

f l o w s   i n t o   t h e   r i g h t   and  l e f t   c y l i n d e r   c h a m b e r s   2 5 A  a n d   2 5 B  

and  t h e   r i g h t   and  l e f t   l e a k p r o o f   c a p s   23A  and  23B  s u p p o r t   t h e  

e n d s   of  t h e   r o l l e r   R  as  w e l l   as  p r e v e n t i n g   t h e   l e a k a g e   of  t h e  

p r o c e s s   s o l u t i o n   to   be  i n s i d e   of   t h e   r o l l e r   R .  

To  r e m o v e   t h e   r o l l e r   R,  i t   o n l y   r e q u i r e d   t h a t   t h e  

s w i t c h i n g   v a l v e   27  be  r e t u r n e d   to   t h e   ( d )  p o s i t i o n   and  t h e n  

t h e   s w i t c h i n g   v a l v e   18  r e t u r n s   to   t h e   (b)   p o s i t i o n .   T h e  

a b o v e - d e s c r i b e d   m o u n t i n g   and  d i s m o u n t i n g  o f   t h e   r o l l e r   R  b y  

t h e   a p p a r a t u s   X  i s   c a r r i e d   on  a  s p e c i f i e d   m o u n t i n g   or  d i s -  

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

Y  a f t e r   b e i n g   h e l d  b y   t h e   a p p a r a t u s   X.  Upon  m o u n t i n g   t h e  

a p p a r a t u s   X  w i t h   t h e   r o l l e r   R  o n t o   t h e .   a p p a r a t u s   Y,  t h e   f o u r  

l e a k   p r e v e n t i o n   p l a t e s   8A,  8B,  8C  and  8D  a r e   s p l i t   i n  t w o ,  

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

i n   t h e   d r a w i n g s   and  a r e   c l o s e d   when  t h e   l e a k p r o o f   caps   23A  a n d  

23B  a r e   d r o p p e d   i n t o   a  s e t t i n g   p o s i t i o n .  A l s o ,   by  m e r e l y  

m o u n t i n g   t h e   a p p a r a t u s   X  on  t h e   a p p a r a t u s   Y ,  t h e  s p r o c k e t   3 5  

of   t h e   a p p a r a t u s   X  i s   l i n k e d  t o   a  c h a i n  d r i v e   g e a r  ( n o t   s h o w n )  

of   t h e   a p p a r a t u s   Y  and  t h e   r i g h t   s p i n d l e   21B  i s   c a u s e d   t o  



r o t a t e   by  t h e   m o t o r   10.  Then ,   when  t h e   m o t o r   10  and  c i r c u l a -  

t i o n   pump  5C  of  t h e   a p p a r a t u s   Y  a re   s t a r t e d   to  o p e r a t e   a u t o -  

m a t i c a l l y   or  m a n u a l l y ,   t h e   r o l l e r   R  h e l d   at  b o t h   ends   w i t h   t h e  

r i g h t   and  l e f t   s p i n d l e s   21A  and  21B  i s   i m m e r s e d ,   w h i l e   r o t a t i n g ,  

in   t h e   p r o c e s s   s o l u t i o n   in   t h e   p r o c e s s i n g   t a n k   13  to   be  c o p p e r  

p l a t e d .  

R e f e r r i n g   now  to  F i g u r e   2,  shown  t h e r e i n   i s   a  m e t h o d  

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

z i n g   t h e   m o u n t i n g   a p p a r a t u s   X  d e s c r i b e d   a b o v e .   The  r o l l e r   R 

i s   m o u n t e d   on  two  s u p p o r t i n g   r o l l e r s   3 7 - p r o v i d e d   on  a  m o u n t i n g  

b o a r d   36  and  to   t h e   r o l l e r   Rl  t h e   a p p a r a t u s   X  i s   f i t t e d   as  i s  

d e s c r i b e d   a b o v e .   Then ,   t h e   a p p a r a t u s   X,  w h i c h   h o l d s   t h e   r o l l e r  

R,  i s   h e l d   by  an  a u t o m a t i c   c a r r i e r   38  w h i c h   i s   c o n t r o l l e d   b y  

a  c o m p u t e r   and  c a r r i e d   to  t h e   s t o p   b o a r d   39  to  be  s t o r e d .   N e x t ,  

t h e   r o l l e r s   R2  a s s e m b l e d   w i t h   t h e   a p p a r a t u s   X  and  p l a c e d   on  

t h e   s t o p   b o a r d   39  a re   c a r r i e d   to   t h e   p r e t r e a t m e n t   a p p a r a t u s   4 0  

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

and  m o u n t e d   on  t h e   a p p a r a t u s   40.  Then ,   t h e   r o l l e r s   a re   n i c k e l  

p l a t e d   and  a re   s u b j e c t e d   to   t r e a t m e n t .   When  t h e   p r e t r e a t m e n t  

i s   c o m p l e t e d ,   t h e   r o l l e r s   R3  a s s e m b l e d   w i t h   t h e   a p p a r a t u s   X  a r e  

c a r r i e d   by  t h e   c a r r i e r   of  c o n v e y o r   38  to  a  d o u b l e   c o p p e r   p l a t i n g  

a p p a r a t u s   41  and  42  w h e r e i n   b o t h   of  t h e   r o l l e r s   a r e   m o u n t e d  

on  t h e   d o u b l e   c o p p e r   p l a t i n g   a p p a r a t u s   41  and  42  and  c o p p e r  

p l a t e d .   N e x t ,   t h e   r o l l e r s   R4  a s s e m b l e d   w i t h   t h e   a p p a r a t u s   X 

a re   c a r r i e d   s e p a r a t e l y   to  t h e   a f t e r - t r e a t m e n t   a p p a r a t u s   4 3  

and  m o u n t e d   on  t h e   a f t e r - t r e a t m e n t   a p p a r a t u s   43.  When  a f t e r -  

t r e a t m e n t   i s   f i n i s h e d ,   t h e   r o l l e r s   R5  a s s e m b l e d   w i t h   t h e  

a p p a r a t u s   X  a re   c a r r i e d   by  t h e   c a r r i e r   38  to  t h e   s t o p   b o a r d   4 4  



and  m o u n t e d   t h e r e o n .   F i n a l l y ,   t h e   r o l l e r s   a r e   c a r r i e d   to   b u f f -  

i ng   m a c h i n e   45  to   be  f u f f e d   a n d  w h e n   t h e   b u f f i n g   i s   f i n i s h e d ,  

t h e   r o l l e r s   a r e   r e m o v e d   f r o m   t h e   a p p a r a t u s  X .  

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

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

u t i l i z e d ,   b u f f i n g   i s   no t   d o n e .   I t   s h o u l d   be  a p p a r e n t   t h a t   t h e  

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

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

In  p a r t i c u l a r ,   i n   t h e   a p p a r a t u s   X  t h e   means   to   move  t h e   s p i n d l e  

in   t h e   a x i a l   d i r e c t i o n   i s   n o t   l i m i t e d   to   an  a i r   c y l i n d e r   u n i t  

and  v a r i o u s   o t h e r   m e t h o d s   s u c h   as  a  m o t o r   w i t h   p i n i o n   and  r a c k ,  

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

u n i t   and  l i n k i n g   d e v i c e   c o u l d   be  u t i l i z e d .   F u r t h e r m o r e ,   i t   i s  

n o t   n e c e s s a r y   t h a t   t h e   d r i v i n g   d e v i c e s   be  p r o v i d e d   on  t h e   a p p a -  

r a t u s   X  and  c o u l d   be  p r o v i d e d   on  t h e   a p p a r a t u s   Y.  To  t h e   p r e s e n t  

i n v e n t i o n   i t   i s   o n l y   e s s e n t i a l   t h a t   t h e   s p i n d l e   be  m o u n t e d   i n  

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

m o u n t i n g   a p p a r a t u s   or   c a s s e t t e   so  t h a t   t h e   s p i n d l e   can   move  i n  

t h e   a x i a l   d i r e c t i o n   and  so  t h a t   t h e  s p i n d l e   can   be  d r i v e n   b y  

one  of  t h e   a b o v e - d e s c r i b e d   d r i v i n g   m e t h o d s .   A l s o ,   i t   i s   n o t  

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

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

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

u t i l i z e d .  

I t   s h o u l d  b e   a p p a r e n t   to   t h o s e   s k i l l e d   in   t h e   a r t  

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

b u t   one  of  t h e   many  p o s s i b l e   s p e c i f i c   e m b o d i m e n t s   w h i c h   r e p r e -  

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



N u m e r o u s   and  v a r i o u s   o t h e r   a r r a n g e m e n t s   can  be  r e a d i l y   d e v i s e d  

by  t h o s e   s k i l l e d   in  t h e   a r t   w i t h o u t   d e p a r t i n g   f rom  t he   s p i r i t  

and  s c o p e   of  t h e   i n v e n t i o n .  

INDUSTRIAL  EXPLOITABILITY 

The  p l a t i n g   m e t h o d   f o r   t h e   p e r i p h e r y   of  a  h o l l o w   r o l l  

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

r o l l   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   may  be  a d o p t e d   to  a l l  

p l a t i n g   l i n e s   a d a p t e d   f o r   c o p p e r   or  ch rome  p l a t i n g   o n l y   on  t h e  

p e r i p h e r y   of  t h e   h o l l o w   r o l l   and  c o n v e n i e n t   e s p e c i a l l y   f o r  

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

h o l l o w   r o l l e r   c o m p r i z i n g   t h e   s t e p s   o f :  

p r e p a r i n g   an  a u t o m a t i c   r o l l e r   m o u n t i n g   and  d e m o u n t i n g  

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

s a i d   r o l l e r   in   s u c h   a  m a n n e r   as  to  p e r m i t   s a i d   r o l l e r   to  r o t a t e  

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

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

f rom  c o m i n g   i n t o   t h e   i n s i d e   of  s a i d   h o l l o w   r o l l e r ;  

m a k i n g   s a i d   a u t o m a t i c   r o l l e r   m o u n t i n g   and  d e m o u n t i n g  

d e v i c e   h o l d   s a i d   h o l l o w   r o l l e r   t h e r e b y   to  form  a  t r a n s f e r a b l e  

c a s s e t t e ;  

t r a n s f e r r i n g   s a i d   c a s s e t t e   by  a  t r a n s f e r   d e v i c e   t o  

a  p r e d e t e r m i n e d   t r e a t i n g   s t a t i o n ;  

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

r o l l e r   in  s a i d   t r e a t i n g   s t a t i o n   w h i l e   r o t a t i n g   s a i d   r o l l e r ;  

t r a n s f e r r i n g   s a i d   c a s s e t t e   to  s u c c e s s i v e   t r e a t i n g  

s t a t i o n s   to   e f f e c t   d e s i r e d   t r e a t m e n t s ;   a n d  

f i n a l l y   d i s a s s e m b l i n g   s a i d   c a s s e t t e .  

2.  A  c a s s e t t e   t y p e   a u t o m a t i c   h o l l o w   r o l l e r   m o u n t i n g   a n d  

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

o p p o s i n g   s p i n d l e s   p i v o t a l l y   s e c u r e d   to  s a i d   l i f t i n g   f r a m e ,   a t  

l e a s t   one  of  s a i d   s p i n d l e s   b e i n g   a x i a l l y   m o v a b l e ;   a  p a 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   s u p p o r t   members   p r o v i d e d   on  f r e e   e n d s  

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

s a i d   h o l l o w   r o l l   in   c o n t a c t   w i t h   t he   l a t t e r ;   and  a  p a i r   o f  



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

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

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

f rom  c o m i n g   i n t o   t h e   i n s i d e   of  s a i d   h o l l o w   r o l l e r .  
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