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(§4)  A  method  and  apparatus  for  electrochemical  treatment  of  a  can  body. 

©  The  method  includes  the  steps  of  placing  a  can  body 
(2)  in  a  cell  (21),  holding  the  body  (2)  in  close  spaced 
relationship  with  a  wall  (24)  of  the  cell  and  the  can  body 
(2)  and  thereafter  applying  a  potentialdifference  between 
the  can  body  (2)  and  the  cell  wall  (24)  to  teat  a  surface 
of  the  can  body.  The  cell  (21)  may  include  a  hollow  man- 
drel  (25)  in  close  spaced  relationship  with  the  inside  of 
the  can  body  (2),  through  which  the  electrolyte  enters  the 
cell  (21).  The  apparatus  may  be  used  to  treat  the  inside, 
outside  or  both  inside  and  outside  of  the  can  body. 



This   i n v e n t i o n   r e l a t e s   to  the  e l e c t r o - c h e m i c a l   t r e a t m e n t  
of  a  s u r f a c e   of  a  C o n t a i n e r   and  more  p a r t i c u l a r l y   but  n o t  
e x c l u s i v e l y   to  a  method  and  a p p a r a t u s   for   e l e c t r o l y t i c a l l y  
t r e a t i n g   a  c o n t a i n e r   body  drawn  from  shee t   m e t a l .  

C o n t a i n e r   b o d i e s   are  known  which  are  drawn  from  s h e e t  
me ta l   to  have  a  c y l i n d r i c a l   s i de   wal l   c l o s e d   at  one  end  by 
an  end  wa l l .   Dur ing   the  d rawing   p r o c e s s   the  s u r f a c e s   of  t h e  
shee t   me ta l   are  s u b j e c t e d   to  f r i c t i o n a l   engagement   with  t h e  

d rawing   t o o l s   and  the  s u r f a c e   may  become  s c r a t c h e d   or  g e n e r a l l y  
d i s t u r b e d .   This   d i s t u r b a n c e   is  more  a p p a r e n t   on  c o n t a i n e r s  
which  have  been  wal l   i r o n e d   than  on  c o n t a i n e r s   which  h a v e  
been  redrawn  with  a  p o s i t i v e   c l e a r a n c e   between  punch  and  
d i e .  

The  t i n p l a t e s ,   used  for   the  m a n u f a c t u r e   of  drawn  c o n t a i n e r s ,  
c o m p r i s e   a  l a y e r   of  t i n   on  the  mild   s t e e l   s u b s t r a t e .   The 
s u r f a c e   of  the  t i n   is  u s u a l l y   p a s s i v a t e d   by  a  known  c h e m i c a l  

t r e a t m e n t .   When  the   p a s s i v a t e d   t i n p l a t e   is  drawn,  in  a 

p r e s s   t o o l ,   the  t i n   l a y e r   is  s u b j e c t e d   to  f r i c t i o n a l   e n g a g e m e n t  
wi th   the  t o o l   s u r f a c e  a n d   so  the  p a s s i v a t e d   l a y e r   is  l i a b l e  

to  be  d e s t r o y e d .   If  the  d e g r e e   of  d rawing   or  r e d r a w i n g   i s  

s e v e r e ,   as  cou ld   be  the  case  in  a  wal l   i r o n i n g   o p e r a t i o n ,  
the  t in   l a y e r   may  be  broken   to  l e ave   the  s t e e l   b e n e a t h ,  

exposed   and  v u l n e r a b l e   to  a t t a c k   when  the  c o n t a i n e r   i s  

packed  wi th   c e r t a i n   food  p r o d u c t s ,   as  is  wel l   known  in  t h e  

a r t .   One  known  remedy  is  to  use  t i n p l a t e   hav ing   a  t h i c k e r  

l a y e r   of  t i n   but  t h i s   is  a  c o s t l y   r e m e d y .  

The  a lumin ium  shee t   used  for  m a n u f a c t u r e   c o n t a i n e r s ,   i s  

o f t e n   a n o d i s e d ,   e t c h e d   or  t r e a t e d   wi th   c h r o m a t e s   b e c a u s e  



such  s u r f a c e   t r e a t m e n t s   he lp   s u b s e q u e n t   o r g a n i c   c o a t i n g s  , t o  
a d h e r e   to  the  s h e e t .   As  a l r e a d y   e x p l a i n e d ,   with  r e f e r e n c e  
to  t i n p l a t e ,   t h e s e   s u r f a c e   f i n i s h e s   for   a lumin ium  shee t   may 
a l so   be  s p o i l e d   in  the  p r e s s   t o o l   and  so  wi th   both  d r awn  
a lumin ium  c o n t a i n e r s   and  drawn  t i n p l a t e   c o n t a i n e r s   t h e r e   i s  

a  need  for   a  method  and  a p p a r a t u s   for   r e p a i r i n g   the  s u r f a c e s  
of  the  c o n t a i n e r s   a f t e r   the  me ta l   work ing   o p e r a t i o n s ;   s u c h  

o p e r a t i o n s   may  i n c l u d e   d rawing ;   r e - d r a w i n g   wi th   a  p o s i t i v e  

c l e a r a n c e ; ,   r e d r a w i n g   with  a  n e g a t i v e   c l e a r a n c e   h e r e i n  
c a l l e d   wal l   i r o n i n g ;   f l a n g i n g   or  b e a d i n g .  

T i n p l a t e   c o n t a i n e r   b o d i e s   hav ing   a  s ide   seam  are  commonly 
s o l d e r e d .   However,  c e r t a i n   p r o d u c t s   r e q u i r e   t h a t   the  s i d e  

seam  be  p r o t e c t e d   a f t e r   f o r m i n g ,   the  u s u a l   remedy  be ing   t h e  

a p p l i c a t i o n   of  a  s t r i p e   of  o r g a n i c   l a c q u e r .   T i n p l a t e   c o n t a i n e r  
b o d i e s   hav ing   a  welded  s i de   seam  a l so   s u f f e r   damage  to  t h e  

me ta l   s u r f a c e   a d j a c e n t   the  weld  and  aga in   t h e r e   is  a  n e e d  
for   a  method  of  r e p a i r i n g   the  i n t e r r u p t e d   s u r f a c e s   of  t h e  
me ta l   of  the  s i de   s eam.  

The  a p p l i c a t i o n   of  o r g a n i c   c o a t i n g   m a t e r i a l s   to  c o n t a i n e r s  
is  o f t e n   impeded  by  the  p r e s e n c e   of  l u b r i c a n t s .   The  p r o b l e m  
is  more  s e r i o u s   wi th   wa l l   i r o n e d   cans  and  so  the  cans  a r e  

u s u a l l y   washed  and  d r i e d   b e f o r e   c o a t i n g .   B r i t i s h   P a t e n t  
Number  1498  795  d e s c r i b e s   a  method  and  a p p a r a t u s   for   c l e a n i n g  
can  b o d i e s   by  means  of  a  s o l v e n t   or  d e t e r g e n t   which  r e m o v e s  
the  g r e a s y   l u b r i c a n t s .   The  method  d e s c r i b e d   t h e r e i n   c o m p r i s e s  
m o u n t i n g   the  c o n t a i n e r   in  a  c a v i t y   in  a  body;  the  c a v i t y  

hav ing   a  shape  c o r r e s p o n d i n g   a p p r o x i m a t e l y   to  t h a t   of  t h e  

c o n t a i n e r ,   wi th   the  w a l l s   of  the  c a v i t y   spaced   c l o s e   to  t h e  

s u r f a c e s   of  the  c o n t a i n e r ;   and  the  c o n t a i n e r   s u b - d i v i d i n g  
the  c a v i t y   i n to   two  chambers ;   and  p a s s i n g   the  c l e a n i n g  
f l u i d   t h r o u g h   the  chambers   so  t h a t   the  c l e a n i n g   f l u i d   f i l l s  

the  chambers   and  f lows  a long  the  s u r f a c e s   of  the  c o n t a i n e r .  

The  f low  is  p r e f e r a b l y   t u r b u l e n t   to  o b t a i n   a  good  c l e a n i n g  

a c t i o n ,   in  c o n t r a s t   to  the  g a l v a n i c   a c t i o n s   which  are  t h e  

s u b j e c t   of  t h i s   s p e c i f i c a t i o n .  



That  is  not  to  say  t h a t   movement  of  f l u i d s   i n to   and  o u t  
of  a  t r e a t m e n t   c e l l   p r e v e n t s   the  use  of  such  an  a r r a n g e m e n t  
in  an  e l e c t r o   c o a t i n g   a p p a r a t u s .   In  our  B r i t i s h   P a t e n t  
Number  1 , 1 1 7 , 8 3 1   a p p a r a t u s   is  d e s c r i b e d   in  which  a  t u b u l a r  
s i de   seamed  can  body  is  moved  to  s u r r o u n d   an  e l e c t r o d e   and  
d e f i n e   with  the  e l e c t r o d e   an  e l e c t r o c o a t i n g   c e l l .   E l e c t r o -  

c o a t i n g   m a t e r i a l   is  p a s s e d   i n to   the  space   be tween  the  i n t e r i o r  
of  the  can  body  and  the  i n t e r n a l   e l e c t r o d e   and  a p p l i c a t i o n  
of  a  p o t e n t i a l   d i f f e r e n c e   be tween  the  can  body  and  t h e  

e l e c t r o d e   c a u s e s   a  c u r r e n t   to  pass   t h r o u g h   the  c o a t i n g  
m a t e r i a l   so  t h a t   the  i n t e r n a l   s u r f a c e   of  the  can  body  b e c o m e s  

c o a t e d .   The  we igh t   of  c o a t i n g   a p p l i e d   to  the  body  is  p r o p o r t i o n a l  
to  the  c u r r e n t   p a s s e d .   A f t e r   c o a t i n g   the  can  the  e l e c t r o l y t e  
is  removed  from  the  c e l l - a n d   the  body  is  removed  from  t h e  

a p p a r a t u s .   However  t h i s   a p p a r a t u s   is  not  c a p a b l e   of  a p p l y i n g  
an  e x t e r n a l   c o a t i n g   to  the  can  b o d y .  

In  our  c o - p e n d i n g   B r i t i s h   P a t e n t   A p p l i c a t i o n   Number 

46460/76   an  a p p a r a t u s   is  d e s c r i b e d   which  would  e n a b l e   a  
c o n t a i n e r   to  be  t aken   from  the  e x i t   wheel  of  the  can  c l e a n i n g  
machine   and  r e t u r n e d   via   the  e n t r y   wheel  to  a n o t h e r   pa r t   o f  

the  c l e a n i n g   mach ine .   Combining  the  t e a c h i n g   of  B r i t i s h  

P a t e n t   A p p l i c a t i o n   4 6 , 4 6 0 / 7 6   and  B r i t i s h   P a t e n t   Number 

1498795  and  the  f u r t h e r   a d a p t i o n   a c c o r d i n g   to  t h i s   i n v e n t i o n  

p r o v i d e s   an  a p p a r a t u s   for   r e p a i r i n g   the  s u r f a c e s   of  a  c o n t a i n e r  

body  u s i n g   g a l v a n i c   t r e a t m e n t   p r o c e s s e s .   Such  a  r e p a i r e d  
c o n t a i n e r   may  be  used  for   such  p r o d u c t s   as  are  packed  in  a  

p l a i n   can  or  may  be  c o a t e d   with  o r g a n i c   c o a t i n g s   for  w i d e r  

u s e .  

In  a  f i r s t   a s p e c t   the  i n v e n t i o n   p r o v i d e s   a  method  o f  

t r e a t i n g   a  s u r f a c e   of  a  can  body  drawn  from  shee t   me ta l   s a i d  

method  i n c l u d i n g   the  s t e p s   of  p l a c i n g   the  can  body  in  a  c e l l  

so  t h a t   at  l e a s t   an  e x t e r i o r   s u r f a c e   of  the  body  is  in  c l o s e  

spaced   r e l a t i o n s h i p   wi th   the  wal l   of  the  c e l l ,   e n t e r i n g   an  

e l e c t r o l y t e   between  the  wal l   of  the  c e l l   and  the  e x t e r i o r  

s u r f a c e   of  the  can  and  t h e r e a f t e r   a p p l y i n g   a  p o t e n t i a l  

d i f f e r e n c e   be tween  the  can  and  the  c e l l   wal l   to  t r e a t   t h e  



s u r f a c e   of  the  c a n .  

In  one  embodiment   the  method  i n c l u d e s   the  f u r t h e r   s t e p s  
of  d r a i n i n g   the  e l e c t r o l y t e   from  the  c e l l   and  t h e r e a f t e r  

removing   the  can  from  the  c e l l .  

In  a n o t h e r   embodiment  the  method  i n c l u d e s   the  f u r t h e r  

s t e p s   of  i n t r o d u c i n g   a  second  e l e c t r o l y t e   i n t o   the  c e l l  

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

p o t e n t i a l   d i f f e r e n c e   be tween   the  can  and  the  c e l l   to  apply   a  
second   t r e a t m e n t   to  the  e x t e r i o r   s u r f a c e   of  the  c a n .  

In  a  f u r t h e r   embodiment  the  method  i n c l u d e s   the  s t e p s  
of  i n t r o d u c i n g   an  i n t e r n a l   e l e c t r o d e   i n to   the  can,  e n t e r i n g  

an  e l e c t r o l y t e   between  the  i n t e r i o r   of  the  can  and  t h e  

i n t e r n a l   e l e c t r o l y t e ;   and  a p p l y i n g   a  p o t e n t i a l   d i f f e r e n c e  

be tween   the  i n t e r i o r   of  the  can  and  the  i n t e r n a l   e l e c t r o d e .  

The  e l e c t r o l y t e   used  to  t r e a t   the  i n s i d e   s u r f a c e   of  t h e  

can  may  a l so   be  used  to  t r e a t   the  o u t s i d e   of  the  c a n .  

The  method  may  i n c l u d e   a n i o n i c   or  c a t i o n i c   t r e a t m e n t   o r  
t r e a t m e n t s   of  the  s u r f a c e   of  the  c a n .  

In  a  p r e f e r r e d   method  of  t r e a t i n g   a  can  drawn  f r o m  

t i n p l a t e   t h e  s u r f a c e   of  the  can  is  e l e c t r o c l e a n e d   and  

r e p a s s i v a t e d .   A  c o a t i n g   of  an  e l e c t r o c o a t i n g   m a t e r i a l   i s  

p r e f e r a b l y   a p p l i e d   to  the  r e p a s s i v a t e d   s u r f a c e .  

In  a  p r e f e r r e d   method  of  t r e a t i n g   a  can  body  drawn  f r o m  

t i n p l a t e   and  wal l   i r o n e d   to  have  a  worked  s i de   w a l l ,   s a i d  

method  i n c l u d e s   the  s t e p s   of  e l e c t r o c l e a n i n g   and  e l e c t r o -  

d e t i n n i n g .  

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

c o a t i n g   c o n t a i n i n g   chromium  and  t h e r e a f t e r   e l e c t r o c o a t e d  

wi th   an  o r g a n i c   c o a t i n g   m a t e r i a l .  



In  a  second  a s p e c t   the  i n v e n t i o n   p r o v i d e s   a p p a r a t u s   f o r  
t r e a t i n g   an  e x t e r n a l   s u r f a c e   of  a  can  body  drawn  formed  f r o m  
shee t   m e t a l ,   s a i d   a p p a r a t u s   c o m p r i s i n g   an  e l e c t r o c h e m i c a l  
c e l l   a d a p t e d   to  s u r r o u n d   the  s u r f a c e   to  be  t r e a t e d   in  s p a c e d  
c l o s e   p r o x i m i t y   t h e r e t o ,   means  to  c r e a t e   a  p o t e n t i a l   d i f f e r e n c e  
between  the  body  and  the  c e l l   wa l l ,   and  means  to  i n t r o d u c e  

an  e l e c t r o l y t e   i n t o   the  space   between  the  c e l l   wa l l   a n d  
e x t e r n a l   s u r f a c e   to  be  t r e a t e d .  

In  one  embodiment   the  a p p a r a t u s   c o m p r i s e s   a  c e l l   h a v i n g  

a  c e l l   wal l   and  a  mandre l   s a id   c e l l   wal l   be ing   a d a p t e d   t o  
s u r r o u n d   a  can  p l a c e d   t h e r e i n ,   the  s a id   mandre l   be ing   a d a p t e d  
to  e n t e r   the  can,  s a id   c e l l   wal l   and  mandre l   d e f i n i n g   an  
e l e c t r o d e   in  c l o s e   p r o x i m i t y   to  both  the  i n s i d e   and  o u t s i d e  
s u r f a c e   of  the  can  to  be  t r e a t e d .  

In  a n o t h e r   embodiment  the  a p p a r a t u s   has  means  to  pass   a  
f i r s t   e l e c t r o l y t e   between  the  o u t s i d e   s u r f a c e   of  the  can  and  
the  c e l l   wal l   and  a  second  e l e c t r o l y t e   be tween  the  i n s i d e  
s u r f a c e   of  the  can  and  the  m a n d r e l ,   so  t h a t   both  i n s i d e   a n d  

o u t s i d e   s u r f a c e s   of  the  can  may  be  t r e a t e d   s i m u l t a n e o u s l y   o r  

s e q u e n t i a l l y .  

An  e l e c t r o d e   may  be  used  to  p r e s s   the  f l a n g e   of  the  c a n  
body  i n to   engagement   wi th   a  s p a c e r   r i n g   to  hold  the  can  body  

i n   c l o s e   spaced   p r o x i m i t y   to  the  mandre l   and  c e l l   w a l l ,   s o  
t h a t   an  e l e c t r o l y t e   may  be  p a s s e d   between  the  i n t e r n a l   w a l l  

of  the   can  body  and  the  mandre l   and  be tween  the  e x t e r n a l  

wal l   of  the  can  body  and  the  c e l l   w a l l .  

In  a  f u r t h e r   a s p e c t   the  i n v e n t i o n  p r o v i d e s   a  can  made 

by  a  method  a c c o r d i n g   to  the  i n v e n t i o n   or  by  means  of  an  

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

V a r i o u s   embodiments   of  the  i n v e n t i o n   w i l l   now  be  d e s c r i b e d  

by  way  of  example  and  wi th   r e f e r e n c e s   to  the  a c c o m p a n y i n g  

examples   and  d r a w i n g s   in  w h i c h : -  



Fig.   1  is  an  open  ended  can  b o d y ;  

Fig .   2  is  a  s i de   e l e v a t i o n   s e c t i o n e d   on  a  d i a m e t e r  
of  a p p a r a t u s   for   t r e a t i n g   the  o u t s i d e   of  t h e  

can  body  of  Fig .   1; 

Fig .   3  is  a  s ide   e l e v a t i o n ,   s e c t i o n e d   on  a  d i a m e t e r  
of  a p p a r a t u s   for   t r e a t i n g   both   the  o u t s i d e   a n d  

the  i n s i d e   of  the  can  body  of  Fig.   1;  

Fig.   4  is  a  s e c t i o n e d   s i de   e l e v a t i o n   of  a p p a r a t u s  
for   t r e a t i n g   both  the  i n s i d e   and  the  o u t s i d e  
of  the  can  body  of  Fig.   1 ;  

Fig .   5  is  a  d i a g r a m m a t i c   s e c t i o n e d   s ide   e l e v a t i o n   o f  

a p p a r a t u s   hav ing   a  p l u r a l i t y   of  c e l l s ;  

Fig .   6  is  a  p lan   view  of  the  a p p a r a t u s   of  Fig .   5 ;  

Fig.   7  is  a  d i ag ram  of  a p p a r a t u s   of  Fig .   5  a n d  

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

s e q u e n c e   of  g a l v a n i c   or  o t h e r   t r e a t m e n t s  

The  can  body  1  of  Fig.   1  has  a  concave   end  wal l   2  and  a 
s i de   wal l   3  e x t e n d i n g   from  the  p e r i p h e r y   of  the  end  wal l   t o  
t e r m i n a t e   in  a  f l a n g e   4,  which  d e f i n e s   the  open  end  of  t h e  

can  b o d y .  

The  can  body  1  has  been  drawn  from  a  s i n g l e   p i e c e   o f  

s h e e t   me ta l   and  t h e r e a f t e r   been  wal l   i r o n e d   so  t h a t   the  s i d e  

wal l   3  is  t h i n n e r   than  the  end  wal l   2.  The  s ide   wal l   i s  
t h e r e f o r e   in  need  of  r e p a i r   t r e a t m e n t   to  r e s t o r e   the  s u r f a c e  

wh i l e   the  s u r f a c e s   of  the  concave   end  wal l   are  s u b s t a n t i a l l y  
u n a l t e r e d   from  the  s h e e t   c o n d i t i o n .  

In  Fig .   2  the  can  body  1  has  been  p l a c e d   mouth  u p w a r d s  
in  a p p a r a t u s   c o m p r i s i n g   a  c e l l   5  which  is  c l o s e d   by  a  c o v e r  
6.  The  c e l l   5  has  a  bot tom  7  and  a  s i d e w a l l   8  which  s u r r o u n d s  



the  can  body  1  in  c l o s e   spaced   r e l a t i o n s h i p ,   a  t y p i c a l   d i s t a n c e  
be tween  the  s ide   wal l   and  can  be ing   l e s s   than  0.25  i n c h e s .   An 

i n s u l a t i n g   pos t   9  e x t e n d s   a x i a l l y   up  from  the  bot tom  7  t o  

keep  the  can  body  1  off   the   bot tom  7.  An  e n t r y   c o n d u i t   f o r  

t r e a t i n g   f l u i d   is  p r o v i d e d   at  the  bot tom  of  the  c e l l   and  an  
e x i t   is  p r o v i d e d .  

The  cover   6  has  a  mandre l   10,  e x t e n d i n g   a x i a l l y   downwards  

t h e r e f r o m   in to   the  c e l l   5,  which  s e r v e s   to  hold  the  can  b o d y  
1  c e n t r a l l y   w i t h i n   the  c e l l   5  and  f i r m l y   down  on  the  i n s u l a t i n g  

post   9  so  t h a t   the  e x t e r n a l   s u r f a c e   of  the  can  body  1  i s  

s u b s t a n t i a l l y   e v e n l y   spaced   from  the  i n t e r n a l   s u r f a c e s   o f  

the  c e l l   5.  An  i n s u l a t i n g   g a s k e t   11  s e a l s   the  j o i n t   b e t w e e n  

the  l i d   6  and  the  c e l l   5.  

The  l i d   6  is  g iven   a  p o s i t i v e   p o l a r i t y   which  is  c o n d u c t e d  

t h r o u g h   the  mandre l   10  to  the  can  body  1.  The  c e l l   5  i s  

g iven   a  n e g a t i v e   p o l a r i t y ,   so  t h a t   a  d i r e c t   c u r r e n t   may  b e  

p a s s e d   t h r o u g h   a  f l u i d   in  the  c e l l .   T h e r e f o r e ,   when  an  

e l e c t r o c o a t i n g   m a t e r i a l   is  i n t r o d u c e d   as  a r rowed ,   in to   t h e  

c e l l   the  can  becomes  c o a t e d   wi th   a  s u r f a c e   c o a t i n g .   A f t e r  

c o a t i n g   the  can,  the  spen t   e l e c t r o c o a t i n g   m a t e r i a l   is  d r a i n e d  

from  the  c e l l   and  the  c o a t e d   can  is  removed  from  the  c e l l .  

In  Fig.   3  the  can  body  1  has  been  p l a c e d   mouth  downwards  

to  s u r r o u n d   a  mandre l   12.  The  can  body  1  is  he ld   c e n t r a l l y   by  

the  top  e l e c t r o d e s   17  of  a  c e l l   14  h o l d i n g   i t   f i r m l y   in  a  r i n g  

15  which  has  an  a n n u l a r   g roove   t h e r e o n   to  r e c e i v e   the  f l a n g e   4 .  

The  r i n g   15  ho lds   the  f l a n g e   of  the  can  body  c l e a r   of  the  c e l l  

to  d e f i n e   a  "U"  shape  p a s s a g e   for  f l u i d   to  pass   from  the  o u t s i d e  

of  the  can  to  the  i n s i d e .   A  c o n t a c t   pos t   or  e l e c t r o d e s   17 

ex t end   t h r o u g h   an  i n s u l a t o r   18  in  the  l i d   13,  to  engage  w i t h  

the  bot tom  2  of  the  can  b o d y .  

The  top  wal l   13  engages   with  the  body  of  the  c e l l   14  n e a r  

the  top  of  the  c e l l   14  so  t h a t   the  o u t e r   wal l   of  the  c e l l   14 

and  mandre l   12  w i t h i n   d e f i n e   an  e l e c t r o d e .  



When  a  can  body  1  has  been  p o s i t i o n e d   as  shown  in  Fig.   3 
the  e l e c t r o l y t e   is  p a s s e d   i n to   the  c e l l   14  t h r o u g h   the  c e n t r a l  
bore  19  in  the  mandre l   12  so  t h a t   the  e l e c t r o l y t e   is  d e f l e c t e d  

by  the  can  bot tom  12  so  t h a t   the  e l e c t r o l y t e   is  d e f l e c t e d   by  
the  can  bo t tom  2  to  pass   be tween   the  can  1  and  the  mandre l   1 2 .  

Upon  a r r i v i n g   at  the  r i n g   15  the  e l e c t r o l y t e   p a s s e s   a round  t h e  

f l a n g e s   4  of  the   can  to  pass   be tween   the  o u t s i d e   of  the  c a n  
and  the  wal l   of  c e l l   14,  and  upwards   to  f i l l   the  c e l l .  

When  the  c e l l   is  f u l l   of  e l e c t r o l y t e   a  p o t e n t i a l   d i f f e r e n c e  
is  a p p l i e d   be tween  the  c e l l   14  and  the  can  1  so  t h a t   both   t h e  
i n s i d e   and  the  o u t s i d e   of  the  can  are  t r e a t e d .   A f t e r   t r e a t m e n t  
the  e l e c t r o l y t e   is  removed  from  the  c e l l   b e f o r e   removal   of  t h e  

c a n .  

In  Fig.   4,  a p p a r a t u s   is  shown  which  has  p a s s a g e   ways  a s  
a r rowed   to  conduc t   the  t r e a t i n g   f l u i d   f i r s t   a c r o s s   the  e x t e r n a l  
s u r f a c e   of  the  can  body  and  then   a c r o s s   the  i n t e r n a l   s u r f a c e   o f  
the  can  b o d y .  

The  a p p a r a t u s   of  Fig .   4  c o m p r i s e s   a  c e l l   21  and  a  c o v e r  
22.  The  c e l l   has  a  bot tom  wal l   23  and  a  s ide   wal l   24.  A 

m a n d r e l   25  e x t e n d s   c e n t r a l l y   upwards   from  the  bot tom  wal l   23 
w i t h i n   the  s i d e   wa l l   24  to  d e f i n e   t h e r e w i t h ,   an  a n n u l a r  

c a v i t y   and  to  f u r t h e r   d e f i n e ,   wi th   the  cover   22,  a  s p a c e  
above  the  m a n d r e l   25.  An  i n s u l a t i n g   l o c a t o r   r i n g   26  h a v i n g  
t r i a n g u l a r   r i b s   27  s u r r o u n d s   the  mandre l   25  and  r e s t s   on  t h e  
bo t tom  wal l   23.  The  can  body  1  is  l o c a t e d   c e n t r a l l y   by  t h e  

r i b s   27  to  be  s u b s t a n t i a l l y   e q u i d i s t a n t   from  the  s i d e   w a l l  

24  and  the  mandre l   2 5 .  

A  c o n t a c t   pos t   28  e x t e n d s   t h r o u g h   an  i n s u l a t i n g   grommet  
29  to  p r e s s   on  the  end  wal l   2  the  can  body  and  so  make  good  
e l e c t r i c a l   c o n t a c t .  

In  Fig .   4  the  t r e a t i n g   f l u i d   e n t e r s   t h r o u g h   the  b o t t o m  

wal l   23  v ia   the  p a s s a g e   30  and  p a s s e s   as  a r rowed ,   b e t w e e n  

the  e x t e r i o r   s u r f a c e   of  the  can  body  1  and  the  i n t e r i o r  



s u r f a c e   of  the  c e l l   s i de   wa l l   24,  to  l eave   t h r o u g h   t h e  

p a s s a g e   31  which  l e a d s   the  t r e a t i n g   f l u i d   back  t owards   t h e  
bot tom  wal l   23  for   e n t r y   i n to   the  c e n t r a l   p a s s a g e   32  in  t h e  

mandre l   25.  Upon  emerg ing   from  the  p a s s a g e   32  the  f l u i d  

impinges   on  the  i n t e r i o r   s u r f a c e   of  the  end  wal l   2  a n d  

p a s s e s   on  be tween  the  i n t e r i o r   s u r f a c e   of  the  s i de   wal l   o f  
the  can  and  the  mandre l   25  to  l e ave   t h r o u g h   the  bot tom  w a l l  
23  via   p a s s a g e   3 3 .  

It  w i l l   be  u n d e r s t o o d   t h a t   the  e n t r y   and  e x i t   from  t h e  
c e l l   t h r o u g h   the  bot tom  wal l   23  p e r m i t   c o n v e n i e n t   a r r a n g e m e n t s  
of  feed  p i p e s .   Also,   shou ld   i t   be  d e s i r e d   to  modify  t h e  
c e l l   of  Fig.   4  to  t r e a t   only  an  i n t e r i o r   or  an  e x t e r i o r  

s u r f a c e   of  the  can  t h i s   may  be  a c h i e v e d   by  movement  of  t h e  

plug  34  to  b lock   the  p a s s a g e   35  and  removal   of  the  b a s e  

p lugs   36  and  36A.  Removal  of  the  p lug  36A  a l so   p e r m i t s   t h e  

use  of  a  v a l v e d   supp ly   of  c o m p r e s s e d   a i r   to  e j e c t   the  c a n  
body  from  the  c e l l   2 1 .  

It  w i l l   be  u n d e r s t o o d ,   t h a t   to  f i l l   the  c a v i t i e s   c o m p l e t e l y  
and  avoid   r e s i d u a l   r e m n a n t s ,   the  feed  and  e x i t   c o n d u i t s   a r e  
p r e f e r a b l y   a n n u l a r   and  a r r a n g e d   to  d i s t r i b u t e   the  t r e a t i n g  
f l u i d   a round  the  s u r f a c e   of  the  c a n .  

It  w i l l   be  u n d e r s t o o d   t h a t   the  p o l a r i t y   of  the  cans  a n d  

c e l l s   in  F igs .   2,  3  and  4  may  be  r e v e r s e d   but  t h a t   i t   i s  

p r e f e r a b l e   to  have  the  c e l l   members  at  an  e a r t h e d   p o l a r i t y  
for   s a f e t y .  

The  a p p a r a t u s   of  Fig.   4  is  p a r t i c u l a r l y   s u i t a b l e   f o r  

i n c o r p o r a t i o n   in  a  r o t a r y   machine  hav ing   a  p l u r a l i t y   of  s u c h  

c e l l s ,   such  as  is  shown  in  F igs .   5  and  6.  Each  c e l l   is  f e d  

with  f l u i d s   from  supp ly   means  in  the  base  38  of  the  m a c h i n e  

3 7 .  

In  Fig .   5  the  machine   37  can  be  seen  to  have  a  b a s e  

p l a t e   38  from  which  e x t e n d s   a  c e n t r e   post   39  which  s u p p o r t s  
a  drum  cam  40.  A  t u r r e t   41  r o t a t e s   on  the  base  p l a t e   3 8 ,  



about   the  c e n t r e   pos t   39.  The  t u r r e t   c o m p r i s e s   a  top  p l a t e  
42,  a  s p a c e r   43  and  a  c e l l   b lock   44.  The  e q u i s p a c e d   a r r a n g e m e n t  
of  the  c e l l s   45  a round   the  t u r r e t   41  is  be s t   seen  in  Fig .   6 .  

Each  c e l l   45  is  c l o s e d   by  a  cover   46  s u p p o r t e d   on  a  r o d  
47  which  is  u rged   to  r e c i p r o c a t e   by  a  f o l l o w e r   48,  at  t h e  

upper   end,  which  engages   wi th   the  drum  cam  40,  the  rod  b e i n g  
i n s u l a t e d   from  the  c o v e r ,   t u r r e t   and  cam. 

An  e n t r y   s t a r   wheel  49  a c t i n g   wi th   an  e n t r y   gu ide   50 

b r i n g s   each  can  body  1  in  s e q u e n c e   to  be  f i t t e d   in  a  c e l l  

and  a f t e r   t r e a t m e n t   an  e x i t   s t a r   wheel  51,  a c t i n g   wi th   an  
e x i t   gu ide   52  removes   each  can  from  the  a p p a r a t u s .  

A  p o s i t i v e   p o l a r i t y   is  i m p a r t e d   to  the  cans  1  in  t h e  

c e l l s   and  a  n e g a t i v e   p o l a r i t y   is  put  upon  the  c e l l   b lock   4 4 .  

As  shown  in  F i g s .   5  and  6  each  c e l l   is  be ing   used  t o  

p e r f o r m   a  l i k e   t r e a t m e n t   on  each  can  body.  The  can  body  1 

is  t h e r e f o r e   p l a c e d   in  the  c e l l   45A  ( b e n e a t h   it   as  shown  i n  

F ig .   5)  and  as  the  t u r r e t   41  r o t a t e s   about   the  c e n t r a l   p o s t  
39  the  c o - o p e r a t i o n   of  the   f o l l o w e r   48A  wi th   the  cam  40 

c a u s e s   the  rod  47  to  c l o s e   the  cover   46A  i n to   the  c e l l   45A. 

The  c e l l   is  then  f i l l e d   in  a  manner  d e s c r i b e d   wi th   r e f e r e n c e  

to  Fig.   4.  As  the  t u r r e t   c o n t i n u e s   to  r o t a t e   the  rod  47A 

c o n t a c t s   the  c o n t a c t   bar  53  which  pu t s   a  p o s i t i v e   p o t e n t i a l  
onto   the  rod  47.  The  rod  47  c o n d u c t s   t h i s   p o l a r i t y   to  t h e  

can  body  1  in  the  c e l l   so  t h a t   for   a p p r o x i m a t e l y   1800  o f  

r o t a t i o n   the  g a l v a n i c   t r e a t m e n t   may  be  c o n t i n u e d .   If  a  
c e l l ,   such  as  t h a t   shown  in  Fig .   4  is  in  use  both   the  i n t e r n a l  

and  e x t e r n a l   s u r f a c e s   of  the  can  body  w i l l   be  t r e a t e d .  

V a r i o u s   a r r a n g e m e n t s   of  the  t r e a t m e n t   c e l l s   are  p o s s i b l e .  
A  c a l c u l a t i o n   of  p r o c e s s   p a r a m e t e r s ,   based  upon  the  f o r e g o i n g  

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

to  the  known  "311  t r e a t m e n t "   g iven   to  t i n p l a t e ,   s u g g e s t s  
t h a t   the  p r o c e s s i n g   of  sma l l   cans  (202  x  212)  is  q u i t e  
f e a s i b l e .  



For  example  a  40  head  u n i t   with  a  t h r o u g h p u t   of  1 , 0 0 0  
cans /   minu te   could   be  c o n s t r u c t e d   to  f u l f i l   the  f o l l o w i n g  
r e q u i r e m e n t s : -  

However,  Fig.   7  shows  d i a g r a m m a t i c a l l y   how  a  machine  60 

hav ing   e i g h t   c e l l s   may  be  f i t t e d   with  two  s e t s   of  f o u r  
d i f f e r e n t   t r e a t m e n t   c e l l s   61,  62,  63,  64.  A  t r a n s f e r   t u r r e t  
72  is  used  to  r e c y c l e   each  can  from  e x i t   s t a r   wheel  71  b a c k  
i n to   the  e n t r y   s t a r   wheel  73  for   d e l i v e r y   to  the  next   c e l l  
u n t i l   the  four   s t a g e   t r e a t m e n t   is  c o m p l e t e d .   The  r e a d e r   i s  
d i r e c t e d   to  c o n s u l t   B r i t i s h   P a t e n t   A p p l i c a t i o n   Number  46  4 6 0 / 7 4  
for   more  d e t a i l .   A  f i n i s h e d   c o a t e d   can  may  be  d e t e c t e d   by 

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

Examples   of  t r e a t m e n t s   which  may  be  c a r r i e d   out ,   a c c o r d i n g  
to  the  method  of  the  i n v e n t i o n ,   are  t a b u l a t e d   below  t o g e t h e r  
wi th   the  d u r a t i o n   of  t ime  in  s econds   e x p r e s s e d   as  an  o r d e r  

of  magne tude :   for   example  3  s econds   in  the  t a b l e   means  a  

range   of  from  1  to  9  s e c o n d s .  



It  is  p o s s i b l e   to  f i l l   or  empty  each  c e l l ,   of  t h e  

t r e a t m e n t   f l u i d   ( such   as  would  be  used  for   a  can  3"  d i a m e t e r  

by  3"  deep)  in  a b o u t   second .   T h e r e f o r e   the  t u r r e t   o f  

F i g s .   5  and  6  would  r o t a t e   at  about   10  r e v o l u t i o n s   p e r  
minu te   when  work ing   on  a  s i n g l e   r e p a i r   t r e a t m e n t .  

The  d i s s o l u t i o n   t r e a t m e n t s   such  as  t i n   s t r i p p i n g   o r  

c l e a n i n g   may  be  a c c e l e r a t e d   if  d e s i r e d   by  a p p l y i n g   u l t r a s o n i c  

v i b r a t i o n   to  the   can  body.  The  t r a n s d u c e r   for   such  v i b r a t i o n  

may  be  s i t u a t e d   in  the  m a n d r e l   or  in  the  wal l   of  each  c e l l .  

The  a p p a r a t u s   of  F i g s .   4  t o  7   may  a l so   be  used  t o  
c a r r y o u t   a  s e q u e n c e   of  r e p a i r   and  me ta l   f i n i s h i n g   t r e a t m e n t s  

as  a l r e a d y   d e s c r i b e d - a n d   examples   of  such  s e q u e n c e s   f o l l o w : -  

Example  1  In  the  p r o d u c t i o n   of  p l a i n   or  l a c q u e r e d   drawn  a n d  

red rawn  cans  from  t i n p l a t e ,   the  f o l l o w i n g   s t e p s  
are  u s e d : -  



E l e c t r o c l e a n i n g   as  a  s e p a r a t e   f i r s t   s t a g e   i m p r o v e s  
the  e f f i c i e n c y   and  u n i f o r m i t y   of  t r e a t m e n t   of  t h e  

s u b s e q u e n t   s t a g e s .   The  s u r f a c e   t r e a t m e n t   c h o s e n  

could   be  e i t h e r   the  e q u i v a l e n t   of  the  known  " 3 1 1 "  

e l e c t r o c h e m i c a l .   p r o c e s s   of  p a s s i v a t i o n   or  t h e  
known  "300"  c h e m i c a l   immers ion   p r o c e s s   of  p a s s i v a t i o n .  
The  c h o i c e   d e p e n d i n g   upon  the  s p e c i f i c   a p p l i c a t i o n  
and  the  need  for   e l e c t r o c o a t i n g .  

Example  2  In  the  p r o d u c t i o n   of  a  drawn  and  wal l   i r o n e d   b e v e r a g e  

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

In  which  case ,   a f t e r   e l e c t r o c l e a n i n g   the  t i n   i s  

s t r i p p e d   from  the  can  by  anod ic   d i s s o l u t i o n .  
T h e r e a f t e r   the  a d d i t i o n a l   s u r f a c e   t r e a t m e n t   s t ep   1 

would  be  used  to  r e p l a c e   the  t i n   c o a t i n g   by  a  f i l m  

a p p r o x i m a t e l y   e q u i v a l e n t   to  t h a t   on  known  s t e e l s  

b e a r i n g   ch romium/ch romium  ox ide   l a y e r s .   The 

second  s u r f a c e   t r e a t m e n t   2  c o u l d ,   if  d e s i r e d ,   be  a 
p a s s i v a t i o n   t r e a t m e n t .   The  f i n a l   s t a g e   would  b e  

e l e c t r o c o a t i n g   with  an  o r g a n i c   l a c q u e r   or  t h e  

l i k e .  

The  c o a t i n g   c o m p o s i t i o n   used  for   e l e c t r o c o a t i n g   may  b e  

a  w a t e r - d i s p e r s e d   c o a t i n g   c o m p o s i t i o n ,   such  as  a  p a r t i a l l y  
n e u t r a l i z e d   a c r y l i c   i n t e r p o l y m e r   and  an  a m i n e - a l d e h y d e  
c o n d e n s a t i o n   p r o d u c t   or  p o l y e p o x i d e   or  bo th .   Examples  o f  

such  i n t e r p o l y m e r s   are  found  l i s t e d   in  the  p a t e n t   i s s u e d   t o  

Donald  P.  Har t ,   U.S.  P a t e n t   N o . 3 , 4 0 3 , 0 8 8 ,   and  a s s i g n e d   t o  

P .P .G.   I n d u s t r i e s ,   I n c .  

It  w i l l   be  u n d e r s t o o d   t h a t   t h e s e   p r o t e c t i v e   c o a t i n g s  
have  high  d i - e l e c t r i c   s t r e n g t h ,   coat   m e t a l l i c   a r t i c l e s  

c o m p l e t e l y ,   have  e f f i c i e n t   e l e c t r o - d e p o s i t i n g   q u a l i t i e s ,   a n d  



r e s u l t   in  cured   f i l m s   which  are  c l e a r ,   g l o s s y   and  h a v e  
a t t r a c t i v e   a p p e a r a n c e   and  good  d u r a b i l i t y .  

The  a p p a r a t u s   of  the  i n v e n t i o n   may  a l t e r n a t i v e l y   b e  
used  as  a  means  to  e x a m i n e  t h e   q u a l i t y   of  the  e l e c t r o -  

c h e m i c a l   t r e a t m e n t   or  as  a  s e p a r a t e   a p p a r a t u s   for   t e s t i n g  

c o a t i n g s   a p p l i e d   by  c o n v e n t i o n a l   m e a n s .  

Whi l s t   the  i n v e n t i o n   has  been  d e s c r i b e d   in  te rms  of  c a n s  
formed  from  t i n   p l a t e   and  a lumin ium  i t   is  not  l i m i t e d   t h e r e t o ,  
for  example  the  cans  may  be  b u i l t   up  from  components   made  o f  

b l a c k p l a t e   or  o t h e r   mild  s t e e l   s h e e t s .   F u r t h e r m o r e   the  c a n s  

may  be  drawn  from  an  u n c o a t e d   s t e e l   so  t h a t   the  method  a n d  

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



1.  A  method  of  t r e a t i n g   a  s u r f a c e   of  a  can  body  fo rmed  

from  s h e e t   me ta l   s a id   method  i n c l u d i n g   tile  s t e p s   of  p l a c i n g  
the  can  body  in  a  c e l l   so  t h a t   at  l e a s t   an  e x t e r i o r   s u r f a c e  
of  the  body  is  in  c l o s e   spaced   r e l a t i o n s h i p   with  the  wal l   o f  
the  c e l l ,   e n t e r i n g   an  e l e c t r o l y t e   between  the  wal l   of  t h e  
c e l l   and  the  e x t e r i o r   s u r f a c e   of  the  can  and  t h e r e a f t e r  

a p p l y i n g   a  p o t e n t i a l   d i f f e r e n c e   between  the  can  and  the  c e l l  

wal l   to  t r e a t   the  s u r f a c e   of  the  c a n .  

2.  A  method  a c c o r d i n g   to  c l a im  1  i n c l u d i n g   the  f u r t h e r  

s t e p s   of  d r a i n i n g   the  e l e c t r o l y t e   from  the  c e l l   and  t h e r e a f t e r  

removing   the  can  from  the  c e l l .  

3.  A  method  a c c o r d i n g   to  c la im  2  i n c l u d i n g   the  f u r t h e r  

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

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

p o t e n t i a l   d i f f e r e n c e   be tween  the  can  and  the  c e l l   to  apply   a 
second  t r e a t m e n t   to  the  e x t e r i o r   s u r f a c e   of  the  c a n .  

4.  A  method  a c c o r d i n g   to  any  p r e c e d i n g   c la im  i n c l u d i n g  
the  s t e p s   of  i n t r o d u c i n g   an  i n t e r n a l   e l e c t r o d e   i n to   the  c a n ,  
e n t e r i n g   an  e l e c t r o l y t e   between  the  i n t e r i o r   of  the  can  a n d  

the  i n t e r n a l   e l e c t r o l y t e ;   and  a p p l y i n g   a  p o t e n t i a l   d i f f e r e n c e  

be tween  the  i n t e r i o r   of  the  can  and  the  i n t e r n a l   e l e c t r o d e .  

5.  A  method  a c c o r d i n g   to  c la im  4  whe re in   the  e l e c t r o l y t e  

used  to  t r e a t   the  i n s i d e   s u r f a c e   of  the  can  a l so   used  t o  

t r e a t   the  o u t s i d e   of  the  c a n .  

6.  A  method  a c c o r d i n g   to  any  p r e c e d i n g   c la im  w h e r e i n  

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

s u r f a c e   of  the  c a n .  

7.  A  method  a c c o r d i n g   to  any  of  c l a i m s   1  to  5  w h e r e i n  

the  t r e a t m e n t   or  t r e a t m e n t s   i n c l u d e   c a t i o n i c   t r e a t m e n t   o f  

the  s u r f a c e   of  the   c a n .  



8.  A  method  of  t r e a t i n g   a  can  body  drawn  from  t i n p l a t e ,  
s a i d   method  i n c l u d i n g   the  s t e p s   of  e l e c t r o c l e a n i n g   a n d  

r e p a s s i v a t i o n .  

9.  A  method  a c c o r d i n g   to  c l a im  8  i n c l u d i n g   the  f u r t h e r  

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

10.  A  method  of  t r e a t i n g   a  can  body  drawn  from  t i n p l a t e  
and  wal l   i r o n e d   to  have  a  worked  s i de   wa l l ,   s a i d   m e t h o d  

i n c l u d i n g   the  s t e p s   of  e l e c t r o c l e a n i n g   and  e l e c t r o d e t i n n i n g .  

11.  A  method  a c c o r d i n g   to  c l a im  10  where in   the  d e t i n n e d  

s u r f a c e   is  e l e c t r o p l a t e d   wi th   a  c o a t i n g   c o n t a i n i n g   c h r o m i u m .  

12.  A  method  a c c o r d i n g   to  c l a im  11  whe re in   the  c h r o m i u m  

c o n t a i n i n g   c o a t i n g   is  e l e c t r o c o a t e d   wi th   an  o r g a n i c   l a c q u e r .  

13.  A p p a r a t u s   for   t r e a t i n g   an  e x t e r n a l   s u r f a c e   of  a  

can  body  formed  from  shee t   m e t a l ,   s a id   a p p a r a t u s   c o m p r i s i n g  
an  e l e c t r o c h e m i c a l   c e l l   a d a p t e d   to  s u r r o u n d   the  s u r f a c e   t o  
be  t r e a t e d   in  spaced   c l o s e   p r o x i m i t y   t h e r e t o ,   means  t o  

c r e a t e   a  p o t e n t i a l   d i f f e r e n c e   be tween   the  body  and  the  c e l l  

wa l l ,   and  means  to  i n t r o d u c e   an  e l e c t r o l y t e   i n to   the  s p a c e  
be tween  the  c e l l   wa l l   and  e x t e r n a l   s u r f a c e   to  be  t r e a t e d .  

14.  A p p a r a t u s   a c c o r d i n g   to  c la im  13  c o m p r i s i n g   a  c e l l  

hav ing   a  c e l l   wa l l   and  a  m a n d r e l ,   s a i d   c e l l   wal l   b e i n g  

a d a p t e d   to  s u r r o u n d   a  can  p l a c e d   t h e r e i n ,   and  sa id   m a n d r e l  

be ing   a d a p t e d   to  e n t e r   the  can,  s a id   c e l l   wal l   and  m a n d r e l  

d e f i n i n g   an  e l e c t r o d e   in  c l o s e   spaced   p r o x i m i t y   to  both  t h e  

i n s i d e   and  o u t s i d e   s u r f a c e   of  the  can  to  be  t r e a t e d .  

15.  A p p a r a t u s   a c c o r d i n g   to  c l a im  14  w h e r e i n   an  e l e c t r o d e  

p r e s s e s   the  f l a n g e   of  the  can  body  in to   engagement   wi th   a  

s p a c e r   r i n g   to  hold  the  can  body  in  c l o s e   spaced   p r o x i m i t y  
to  the  mandre l   and  c e l l   w a l l ,   so  t h a t   an  e l e c t r o l y t e   may  b e  

pas sed   between  the  i n t e r n a l   wal l   of  the  can  body  and  t h e  



mandre l   and  between  the  e x t e r n a l   wall   of  the  can  body  and  
the  c e l l   w a l l .  

16.  A p p a r a t u s   a c c o r d i n g   to  c la im  14  hav ing   means  t o  

pass   a  f i r s t   e l e c t r o l y t e   between  the  o u t s i d e   s u f a c e   of  t h e  

can  and  the  c e l l   wal l   and  a  second  e l e c t r o l y t e   between  t h e  
i n s i d e   s u r f a c e   of  the  can  and  the  m a n d r e l ,   so  t h a t   b o t h  
i n s i d e   and  o u t s i d e   s u r f a c e s   of  the  can  may  be  t r e a t e d   s i m u l -  

t a n e o u s l y   or  s e q u e n t i a l l y .  

17.  A p p a r a t u s   a c c o r d i n g   to  any  c l a i m s   13  to  16  w h e r e i n  
the  c e l l   is  mounted  on  a  r o t a t i n g   t u r n t a b l e .  



1.  A  method  of  t r e a t i n g   a  can  body  formed  from  s h e e t   m e t a l ,  
s a i d   method  i n c l u d i n g   the  s t e p s   of  p l a c i n g   the  can  body  on  a  m a n d r e l  
in  a  c e l l   such  t h a t   the  i n t e r i o r   and  e x t e r i o r   s u r f a c e s   of  the   c a n  
body  are  in  c l o s e   s p a c e d   r e l a t i o n s h i p   r e s p e c t i v e l y   wi th   the  m a n d r e l  
and  w i th   a  s i de   wa l l   of  the  c e l l ,   i n t r o d u c i n g   an  e l e c t r o l y t e   i n t o  
the  c e l l ,   and  a p p l y i n g   a  p o t e n t i a l   d i f f e r e n c e   be tween   the   c e l l  
and  the  c a n  b o d y ,   c h a r a c t e r i z e d   in  t h a t   the  e l e c t r o l y t e   is  d i r e c t e d  
w i t h i n   the  c e l l   (21)  s e l e c t i v e l y   be tween   the  i n t e r i o r   s u r f a c e   o f  

the  can  body  (1)  and  the  mandre l   (25)  for   t r e a t i n g   the  i n t e r i o r  

s u r f a c e   of  the  can  body  ( 1 ) , b e t w e e n   the  e x t e r i o r   s u r f a c e   of  t h e  

can  b o d y  ( 1 )   and  the  s i de   wa l l   (24)  of  the  c e l l   (21)  for   t r e a t i n g  
the  e x t e r i o r   s u r f a c e   of  the  can  body  (1 ) ,   or  bo th   be tween   t h e  

i n t e r i o r   s u r f a c e   of  the   can  body  (1)  and  the  m a n d r e l   (25)  a n d  

be tween   the  e x t e r i o r   s u r f a c e   of  the  can  body  (1)  and  the  s i d e  
wa l l   (24)  of  the   c e l l   (21)  for   t r e a t i n g   bo th   the  i n t e r i o r   a n d  
the  e x t e r i o r   s u r f a c e s   of  the  can  body  ( 1 ) .  

2.  A  method  a c c o r d i n g   to  c la im  1,  c h a r a c t e r i z e d   in  t h a t   t h e  

e l e c t r o l y t e   is  d r a i n e d   from  the  c e l l   (21)  and  t h e r e a f t e r   a  s e c o n d  

e l e c t r o l y t e   i s   i n t r o d u c e d   i n t o   the  c e l l   (21)  and  a  second   p o t e n t i a l  
d i f f e r e n c e   is  a p p l i e d   be tween   the  c e l l   (21)  and  the  can  body  ( 1 ) .  

3 .   A  method  a c c o r d i n g   to  c l a im  2  c h a r a c t e r i z e d   in  t h a t   t h e  
i n t e r i o r   and  e x t e r i o r   s u r f a c e s   of  the  can  body  (1)  are  t r e a t e d  

s e q u e n t i a l l y   u s i n g   the  two  e l e c t r o l y t e s .  

4.  A  method  a c c o r d i n g   to  c l a im  1  c h a r a c t e r i z e d   in  t h a t   a f t e r  

t r e a t m e n t   of  the  can  body  the  e l e c t r o l y t e   is  d r a i n e d   from  t h e  
c e l l   ( 2 1 ) ,   and  the  can  body  (1)  is  e x p e l l e d   from  the   c e l l   ( 2 1 )  
by  c o m p r e s s e d   a i r .  

5.  A  method  a c c o r d i n g   to  c l a im  4,  c h a r a c t e r i z e d   in  t h a t  
i n t r o d u c t i o n   of  the  e l e c t r o l y t e   i n t o   the  c e l l   (21)  and  supp ly   o f  
the  c o m p r e s s e d   a i r   to  the  c e l l   (21)  for   e x p e l l i n g   the  can  b o d y  

( 1 )   is  e f f e c t e d   t h r o u g h   the  same  o p e n i n g   ( 3 2 ) .  



6.  A  method  a c c o r d i n g   to  any  p r e c e d i n g   c l a im  c h a r a c t e r i z e d  

in  t h a t   the  t r e a t m e n t   c o m p r i s e s   a n i o n i c   t r e a t m e n t   of  the  c a n  

body  ( 1 ) .  

7.  A  method  a c c o r d i n g   to  any  of  c l a ims   1  to  5  c h a r a c t e r i z e d  
in  t h a t  t h e   t r e a t m e n t   c o m p r i s e s   c a t i o n i c   t r e a t m e n t   of  the  c a n  
body  ( 1 ) .  

8.  A  method,   a c c o r d i n g   to  any  of  c l a ims   1  to  7,  of  t r e a t i n g   a  
can  body  drawn  from  t i n p l a t e ,   c h a r a c t e r i z e d   in  t h a t   the  t r e a t m e n t  
i n c l u d e s   the  s t e p s   of  e l e c t r o c l e a n i n g   and  r e p a s s i v a t i o n   of  the  c a n  

body  ( 1 ) .  

9.  A  method  a c c o r d i n g   to  c l a im  8  c h a r a c t e r i z e d   in  t h a t   t h e  
t r e a t m e n t   i n c l u d e s  t h e   f u r t h e r   s t e p   of  e l e c t r o c o a t i n g   t h e  

r e p a s s i v a t e d   can  body  ( 1 ) .  

10.  A  method,   a c c o r d i n g   to  any  of  c l a ims   1  to  7  of  t r e a t i n g  

a  can  body  drawn  from  t i n p l a t e   and  wa l l   i r o n e d   to  have  a  w o r k e d  
s ide   w a l l ,   c h a r a c t e r i z e d   in  t h a t   the  t r e a t m e n t   i n c l u d e s   the  s t e p s  
o f - e l e c t r o c l e a n i n g   and  e l e c t r o d e t i n n i n g   the  can  body  ( 1 ) .  

11.  A  method  a c c o r d i n g   to  c la im  10  c h a r a c t e r i z e d   in  t h a t   t h e  

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

can  body  (1)  wi th   a  c o a t i n g   c o n t a i n i n g   c h r o m i u m .  

12.  A  method  a c c o r d i n g   to  c l a im  11  c h a r a c t e r i z e d   in  t h a t   t h e  

t r e a t m e n t   i n c l u d e s   the  f u r t h e r   s t e p   of  e l e c t r o c o a t i n g   the  ch romium 

c o n t a i n i n g   c o a t i n g   wi th   an  o r g a n i c   l a c q u e r .  

13.  A p p a r a t u s   for   t r e a t i n g   a  can  body  formed  from  s h e e t   m e t a l ,  
s a i d   a p p a r a t u s   c o m p r i s i n g   a  c e l l   which  has  a  s i de   wal l   and  a  m a n d r e l  

a r r a n g e d   to  r e c e i v e   t h e r e b e t w e e n   in  c l o s e   spaced   r e l a t i o n s h i p   a 
can  body,   p a s s a g e   means  for   i n t r o d u c i n g   an  e l e c t r o l y t e   i n t o   a n d  

c o n d u c t i n g   the  e l e c t r o l y t e   from  the  c e l l ,   and  means  for   a p p l y i n g   a 

p o t e n t i a l   d i f f e r e n c e   be tween   the  c e l l   and  the  can  body,  c h a r a c t e r i z e d  

in  t h a t   the   p a s s a g e   means  (30,   31,  32,  33,  35)  are  a d a p t a b l e   f o r  

d i r e c t i n g   the  e l e c t r o l y t e   w i t h i n   the  c e l l   (21)  in  use  s e l e c t i v e l y  



be tween   the  i n t e r i o r   s u r f a c e   of  the  can  body  (1)  and  the  m a n d r e l  

(25)  for   t r e a t i n g   the  i n t e r i o r   s u r f a c e   of  the  can  body  ( 1 ) ,  
be tween   the  e x t e r i o r   s u r f a c e   of  the  can  body  (1)  and  the  s i d e  
wal l   ( 2 4 ) . o f   the  c e l l   (21)  for   t r e a t i n g   the  e x t e r i o r   s u r f a c e   o f  
the  can  body  (1 ) ,   or  both   be tween   the  i n t e r i o r   s u r f a c e   of  t h e  

can  body  (1)  and  the  mandre l   (25)  and  be tween   the  e x t e r i o r  
s u r f a c e   of  the   can  body  (1)  and  the  s i d e   wa l l   (24)  of  the  c e l l  
(21)  for   t r e a t i n g   both   the  i n t e r i o r   and  the  e x t e r i o r   s u r f a c e s  
of  the   can  body  ( 1 ) .  

14.  A p p a r a t u s   a c c o r d i n g   to  c l a im  13,  c h a r a c t e r i z e d   in  t h a t  

a d j u s t a b l e   c l o s u r e   means  (34,  36,  36A)  are  p r o v i d e d   for   b l o c k i n g  
the  p a s s a g e   means  (30,  31,  32,  33,  35)  fo r   s e l e c t i v e   d i r e c t i o n  

of  the  e l e c t r o l y t e .  

15.  A p p a r a t u s   a c c o r d i n g   to  c l a im  14,  c h a r a c t e r i z e d   in  t h a t  
the  c l o s u r e   means  (34,  36,  36A)  compr i s e   r e m o v a b l e   p l u g s .  

16.  A p p a r a t u s   a c c o r d i n g   to  any  of  c l a i m s   13  to  15,  c h a r a c t e r i z e d  

in  t h a t   the  p a s s a g e   means  (30,   31,  32,  33,  35)  c o m p r i s e   i n l e t   a n d  

o u t l e t   p a s s a g e s   (30,  31)  in  the  s i d e   w a l l   (24)  of  the  c e l l   ( 2 1 )  
for   d i r e c t i n g   the  e l e c t r o l y t e ,   in  use ,   be tween   the  e x t e r i o r   s u r f a c e  
of  the  can  body  (1)  and  the   s i d e   wa l l   ( 2 4 ) ,   i n l e t   and  o u t l e t  

p a s s a g e s   (32,  33)  in  the  mandre l   (25)  for   d i r e c t i n g   the  e l e c t r o l y t e ,  
in  use ,   be tween   the  i n t e r i o r   s u r f a c e   of  the  can  body  (1)  and  t h e  

mandre l   ( 2 5 ) ,   and  the  c o n n e c t i o n   p a s s a g e   (35)  j o i n i n g   the  o u t l e t  

p a s s a g e   (31)  in  the  s i de   wa l l   (24)  and  the  i n l e t   p a s s a g e   (32)  i n  

the  mandre l   ( 25 ) ,   which  c o n n e c t i o n   p a s s a g e   (35)  is  c l o s a b l e   f o r  

s e p a r a t i n g   the   o u t l e t   p a s s a g e   (31)  in  the  s i d e   wa l l   (24)  from  t h e  

i n l e t   p a s s a g e   (32)  in  the  mandre l   ( 2 5 ) .  

17.  A p p a r a t u s   a c c o r d i n g   to  c l a im  16,  c h a r a c t e r i z e d   in  t h a t   t h e  

i n l e t   and  o u t l e t   p a s s a g e s   (30,  31)  in  the  s i d e   wa l l   (24)  and  t h e  

i n l e t   and  o u t l e t   p a s s a g e s   (32,  33)  in  the  mandre l   (25)  a l l  

communica te   w i th   the  e x t e r i o r   of  the  c e l l   (21)  t h r o u g h   a  b o t t o m  

wal l   (23)  t h e r e o f .  



18.  A p p a r a t u s   a c c o r d i n g   to  any  of  c l a ims   13  to  17  c h a r a c t e r i z e d  

in  t h a t   an  e l e c t r o d e   (28)  of  the  c e l l   (21)  is  a r r a n g e d   to  p r e s s   t h e  

can  body  (1)  i n t o   engagement   wi th   a  s p a c e r   r i n g   (26)  for   l o c a t i n g  
the  can  body  (1)  in  c l o s e   spaced   p r o x i m i t y   to  the  mandre l   (25)  a n d  

the  s i de   wa l l   ( 2 4 ) .  

19.  A p p a r a t u s   a c c o r d i n g   to  c la im  16  or  17  c h a r a c t e r i z e d   in  t h a t  

means  are  p r o v i d e d   for   d i r e c t i n g   c o m p r e s s e d   a i r   t h r o u g h   the  i n l e t  

p a s s a g e   (32)  in  the  mandre l   (25)  fo r   e x p e l l i n g   the  can  body  ( 1 )  
from  the   c e l l   (21)  a f t e r   t r e a t m e n t .  

20.  A p p a r a t u s   a c c o r d i n g   to  any  of  c l a ims   13  to  19  c h a r a c t e r i z e d  

by  means  to  pass   a  f i r s t   e l e c t r o l y t e   be tween   the  e x t e r i o r   s u r f a c e  
of  the  can  body  (1)  and  the  s i de   wa l l   (24)  and  a  second   e l e c t r o l y t e  
be tween   the  i n t e r i o r   s u r f a c e   of  the  can  body  (1)  and  the  m a n d r e l  

( 25 ) ,   so  t h a t   the   i n t e r i o r   and  e x t e r i o r   s u r f a c e s   of  the  can  b o d y  
(1)  may  be  t r e a t e d   s i m u l t a n e o u s l y   or  s e q u e n t i a l l y .  

21.  A p p a r a t u s   a c c o r d i n g   to  any  c l a ims   13  to  20  c h a r a c t e r i z e d  

in  t h a t   the  c e l l   (21)  is  mounted  on  a  r o t a t a b l e   t u r n t a b l e   ( 4 1 ) .  
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