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©  A  barrel  assembly  for  a  plating  apparatus. 

A  barrel  assembly,  such  as  an  electroplating  barrel  (13) 
according  to  the  invention  is  divided  into  two  kinds,  one  of 
which  provides  perforations  (21)  and  liquid  passageways 
(20)  narrower  than  the  diameter  of  said  perforation  to 
communicate  between  the  perforations,  while  the  other 
provides  with  liquid  passage  means  so  designed  that  the 
exterior  opening  (43b)  is  wider  than  the  interior  opening 
(43a),  whereby,  upon  withdrawing  the  barrel  from  an 
electroplating  tank  containing  a  liquid  plating  solution,  said 
solution  is  facilitated  to  flow  out  through  said  perforations 
and  through  said  passage  means  for  drainage. 





BACKGROUND  OF  THE  INVENTION 

This   i n v e n t i o n   r e l a t e s   to  a  b a r r e l   a s s e m b l y   f o r   a  p l a t i n g  

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

as  to  f a c i l i t a t e   a  d r a i n a g e   f rom  a  b a r r e l   m e a n s .  

A  p l a t i n g   a p p a r a t u s ,   such   as  an  e l e c t r o - c h e m i c a l   a p p a r a t u s  

c u s t o m a r i l y   c o m p r i s e s   an  e l e c t r o p l a t i n g   t a n k   and  a  b a r r e l  

i m m e r s e d   in  a  l i q u i d   p l a t i n g   s o l u t i o n   in  s a i d   t a n k .  

In  t he   p l a t i n g   o p e r a t i o n ,   v o l t a g e   i s   a p p l i e d   a c r o s s   an  a n o d e  

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

s a i d   b a r r e l ,   w h i l e   t h e   b a r r e l   i s   r o t a t e d   w i t h   " a r t i c l e s   t o  

be  p l a t e d "   l o a d e d .  

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

w i t h   p e r f o r a t i o n s   f o r   t h e   s o l u t i o n   to  f l o w   i n t o   t h e   b a r r e l  

t h e r e t h r o u g h .   H o w e v e r ,   t he   a r t i c l e s   o f t e n   h a p p e n s   to  be  s m a l l  

p a r t s ,   such   as  a  n u t ,   a  w a s h e r   or  t he   l i k e ,   t h e   p e r f o r a t i o n s  

must   be  c o n f i n e d   to  be  of  s m a l l e r   d i a m e t e r   to   p r e v e n t   t h e  

p i e c e s   f rom  p a s s i n g   t h e r e t h r o u g h .   The  c o n d i t i o n   is   such   t h a t  

upon  w i t h d r a w i n g   t h e   b a r r e l   f rom  t h e   p l a t i n g   t a n k ,   t h o u g h  

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

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

and  l i a b l e   to  s t a y   t h e r e i n   u n d e r   i n f l u e n c e   of  t he   s u r f a c e  

t e n s i o n . i m m e d i a t e l y   b e f o r e   f u l l y   d r a i n e d .  

Th i s   d e g r a d e s   t h e   d r a i n a g e   p e r f o r m a n c e   so  t h a t   t h e   d r i p p i n g  

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

to  r e s i d e   w i t h i n   t h e   b a r r e l   w i t h   t h e   r e s u l t   t h a t   t he   r e s i d u a l  

s o l u t i o n   may  be  u l t i m a t e l y   d i s c a r d e d   in  v a i n .  

I t   i s ,   t h e r e f o r e ,   a  p r i m a r y   o b j e c t   of  t he   i n v e n t i o n  



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

d r a i n a g e   p e r f o r m a n c e   by  t e r m i n a t i n g   a  d r i p p i n g   c o n d i t i o n   o f  

t h e   l i q u i d   in   s h o r t   p e r i o d s   of  t i m e ,   and  a t   t h e   same  t i m e ,  

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

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

o b j e c t ,   one  6f  w h i c h   is   to  p r o v i d e   l i q u i d   p a s s a g e w a y s   t o  

c o m m u n i c a t e   b e t w e e n   p e r f o r a t i o n s   so  f o r m e d   in   t h e   b a r r e l  

means  t h a t   t h e   p a s s a g e w a y s   a r e   n a r r o w e r   t h a n   t h e   d i a m e t e r   o f  

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

means  so  d e s i g n e d   t h a t   t h e   e x t e r i o r   o p e n i n g   i s   w i d e r   t h a n  

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

t e n s i o n   a c t i n g   in   t he   p a s s a g e   means  to   i m p r o v e   t h e   d r a i n a g e  

p e r f o r m a n c e .  

T h e s e   and  o t h e r   o b j e c t s   and  n o v e l   f e a t u r e s   of  t h e  

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

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

F i g s .   1-5   show  a  f i r s t   e m b o d i m e n t   of  t h e   i n v e n t i o n  

w h e r e i n  F i g . 1   i s   a  p e r s p e c t i v e   v i e w   of  a  a  p l a t i n g   m a c h i n e  

p a r t l y   b r o c k e n   a w a y ;  

F i g .   2  i s   a  l o n g i t u d i n a l   c r o s s   s e c t i o n a l   v iew  t a k e n  

a l o n g   t h e   l i n e   I I  -   I I  o f   F i g .   1 ;  

F i g .   3  i s   a  p e r s p e c t i v e   v i ew   of  a  b a r r e l   a s s e m b l y   p a r t l y  

b r o c k e n   a w a y ;  

F i g .  4   i s   an  e n l a r g e d   e x p l o d e d   v i ew   of  t h e   b a r r e l   a s s e m b l y ;  

F i g .   5  i s   an  e n l a r g e d   l a t i t u d i n a l   v i ew  t a k e n   a l o n g   t h e  

l i n e   V  -  V   of  F i g .   1 ;  

F i g .   6  i s   a  v i ew   s i m i l a r   to  F i g  4   a c c o r d i n g   to   a  s e c o n d  



e m b o d i m e n t   of  t he   i n v e n t i o n ;  

F i g .   7  i s   a  s i d e   e l e v a t i o n a l   v i e w   l o o k i n g   f rom  the   d i r e c t i o n  

of  a r r o w   in  F i g .   6  when  a  b a r r e l   means  i s   a s s e m b l e d ;  

F i g .   8  is   a  v iew  s i m i l a r   to  F i g .  4   a c c o r d i n g   to  a - t h i r d  

e m b o d i m e n t   of  t he   i n v e n t i o n :  

F i g .   9  is  a  l a t i t u d i n a l   c r o s s   s e c t i o n a l   v i e w   t a k e n   a l o n g  

t h e   l i n e   IX - IX  of  F i g .   8  when  a  b a r r e l   means  i s   a s s e m b l e d ;  

F i g .   1 0 - 1 5   show  m o d i f i e d   f o r m s   of  t h e   t h i r d   e m b o d i m e n t  

p u r s u a n t   to  t he   i n v e n t i o n   i n w h i c h :  

F i g s . 1 0 ,   12,  14  a r e   v i e w s   s i m i l a r   to  F i g .   4 ;  

F i g s . 1 1 ,   13  a r e   l a t i t u d i n a l   c r o s s   s e c t i o n a l   v i e w s   e a c h  

t a k e n   a l o n g   the   l i n e   XI -  XI  of  F i g .   10  and  XIII - XIII of  F i g .   1 2 ;  

and  F i g .   15  is   a l s o   v i e w s   s i m i l a r   to  F i g s .   11  and  13  t a k e n   a l o n g  

t h e   l i n e   XV - XV  of  F i g .   1 4 .  



DETAILED  DESCRIPTION  OF  THE  INVENTION 

R e f e r i n g   to  F i g s . 1 - 5 ,   a  f i r s t   e m b o d i m e n t   of  t h e   i n v e n t i o n  

w i l l   be  d e s c r i b e d   h e r e i n a f t e r .  

A ' p l a t i n g   a p p a r a t u s ,   e . g . ,   an  e l e c t r o - c h e m i c a l   p l a t i n g   m a c h i n e  

is   g e n e r a l l y   d e s i g n a t e d   by  r e f e r e n c e   n u m e r a l   10.  I t   i n c l u d e s  

an  e l e c t r o p l a t i n g   t a n k   11  c o n t a i n i n g   a  l i q u i d   p l a t i n g   s o l u t i o n  

12  and  a  b a r r e l   13  i m m e r s e d   in   t h e   s o l u t i o n   12.  The  b a r r e l  

13  c o m p r i s e s   a  t o r s o   p o r t i o n   13a  c o n s i s t i n g   a n n u l a r   e l e m e n t s  

as  d e s c r i b e d   h e r e i n a f t e r ,   and  s i d e   d i s k s   14  s e c u r e d   to   t h e  

r i g h t   and  l e f t   open  ends   of  s a i d   t o r s o   p o r t i o n   13a ,   so  t h a t  

t h e   b a r r e l   13  i s   v e r t i c a l l y   m o v a b l y   s u s p e n d e d   b y  a   p a i r   o f  

h a n g e r s   15,  e a c h   end  of  w h i c h   i s   r e s p e c t i v e l y   p i v o t e d   to   a  

t u b u l a r   s h a f t   16  a t t a c h e d   to  t h e   s i d e   d i s k   1 4 .  

An  a n n u l a r   e l e m e n t   17  i s   f o r m e d   by  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   s u c h   as  p l a s t i c   to  be  h e x a g o n - s h a p e d   c o n f i g u r a t i o n   o f  

a  p r e d e t e r m i n e d   w i d t h   and  t h i c k n e s s ,   each   s i d e   of  w h i c h   i s  

z i g z a g g e d   in  a  s u i t a b l e   manne r   as  b e s t   s e e n   in  F i g .   4 ,  

w h i l e   t he   b o t h   open  ends   of  t h e   e l e m e n t   17  a r e   cu t   o u t   t o  

form  s e m i - c i r c u l a r   n o t c h e s   18.  A  p l u r a l i t y   of  t h e   a n n u l a r  

e l e m e n t   17  a r e   l a m i n a t e d   c o n c e n t r i c a l l y   t h r o u g h   a  t h i n   s p a c e r  

19  to  form  a  g e n e r a l l y   h e x a g o n a l   c y l i n d r i c a l   c o n f i g u r a t i o n ,  

w i t h   a  r e s u l t   t h a t   a  l i q u i d   p a s s a g e w a y   20  a p p e a r s   a t   t h e   s l i g h t  

c l e a r a n c e   b e t w e e n   t h e   a b u t t i n g   open  ends  of  t h e   e l e m e n t s   1 7 ,  

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

of  o p p o s e d   n o t c h e s   18.  In  t h i s   way,  t he   p a s s a g e w a y   20  i s  

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

t h e   p e r f o r a t i o n ,   in   w h i c h ,   by  way  of  e x a m p l e ,   t h e   f o r m e r  i s  



0 . 8 ( m m )   in  w i d t h ,   t h e   l a t t e r   b e i n g   4(mm)  in  d i a m e t e r   t o  

p r e v e n t ' "   a r t i c l e s   to  be  p l a t e d "   f rom  p a s s i n g   t h e r e t h r o u g h .  

An  e l o n g a t e d   b o l t   22  i s   d r i v e n   l a t e r a l l y   t h r o u g h   h o l e s   23,  2 4 ,  

e a c h   p r o v i d e d   in  t h e   s i d e   d i s k s   14  and  t h e   open  end  of  t h e  

e l e m e n t   1 7 .  

Both   ends   of  t h e   b o l t   22  i s   s c r e w e d   by  means  of  n u t s   25,  t o  

p r e s e r v e   t h e   b a r r e l   in  s h a p e .   One  s i d e   of  t h e   b a r r e l   13  i s  

o p e n e d   to  p r o v i d e   an  e n t r y   and  e x i t   o p e n i n g   27  f o r   t he   w o r k  

p i e c e s .   A  p a i r   of  o p p o s e d   p e r i p h e r a l   ends   of  t h e   o p e n i n g   27  

p r o v i d e   w i t h   an  o f f s e t   s e c t i o n   28  h a v i n g   a  l e n g t h w i s e   c h a n n e l  

29.   A  p o r o u s   h a t c h   30  i s   r e m o v a b l y   m o u n t e d   on  t h e   b a r r e l   13 

to  open  and  c l o s e   t h e   o p e n i n g   27.  To  t h e   h a t c h   30,  is  an  a r m  

31  p i v o t e d ,   b o t h   ends   of  w h i c h   i s   f i t   i n t o   t h e   c h a n n e l   29  t o  

l a t c h   t he   h a t c h   30  a g a i n s t   r e m o v a l   as  shown  in  F i g .   2 .  

Among  an  anode   p l a t e   32  and  a  c a t h o d e   33,  t h e   f o r m e r   32  i s  

i m m e r s e d   in  t he   s o l u t i o n   12  t h r o u g h   an  e l e c t r i c a l   c o n d u c t o r  

c a b l e   34,  w h i l e   t he   l a t t e r   33,  b e i n g   known  as  t h i e f   to  t h o s e  

s k i l l e d   in  t h e   a r t ,   e x t e n d s   i n t o   t h e  i n t e r i o r   of  t h e   b a r r e l   13 

by  way  of  an  e l e c t r i c a l   c o n d u c t o r   c a b l e   35  p a s s i n g   t h r o u g h  

t h e   h a l l o w   p o r t i o n   16a  of  t h e   s h a f t   1 6 .  

With  t h e   s t r u c t u r e   t h u s   f a r   d e s c r i b e d ,   i t   s h o u l d   b e  

a p p a r e n t   t h a t   an  o p e r a t o r   can  a p p l y   v o l t a g e   a c r o s s   t he   c a b l e s  

34  and  35,  and  a t   t h e   same  t i m e ,   r o t a t e   t h e   b a r r e l   13  b y  

means   o f ,   e . g . ,   an  e l e c t r i c   m o t o r   ( n o t   shown)   w i t h   t he   w o r k  

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

t h e   b a r r e l   13  a g i t a t e s   and  t u m b l e s   t h e   work  p i e c e s   to  b o u n c e  

them  a g a i n s t   t h e   c a t h o d e   33  d u r i n g   t h e   p l a t i n g   o p e r a t i o n .  



When  t h e   p l a t i n g   o p e r a t i o n   is  c o m p l e t e d ,   t h e   h a n g e r s   15  a r e  

l i f t e d   to  w i t h d r a w   t h e   b a r r e l   13  f rom  t h e   t a n k   1 1 .  

S u b s e q u e n t l y   t h e   b a r r e l   13  l i f t e d   as  s t a t e d   a b o v e   i s   t r a n s f e r r e d  

to  a  c e r t a i n   p r o c e s s   f o l l o w e d .  

Now  t h e   a t t e n t i o n   i s   c a l l e d   to  t he   t i m e   when  t h e   b a r r e l  

13  i s   w i t h d r a w n   f rom  t h e   t a n k   11.  At  t h i s   t i m e ,   t h e   s o l u t i o n  

12  i s   d r a i n e d   ou t   t h r o u g h   t h e   p e r f o r a t i o n s   21  and  t h e   p a s s a g e -  

ways  20  f rom  t h e   b a r r e l   13.  H o w e v e r ,   when  t h e   d r a i n a g e   n e a r l y  

comes  to  e n d ,   t h e   p e r f o r a t i o n   21  i s   c l o g g e d   by  t h e   s o l u t i o n   1 2 .  

The  s o l u t i o n   12  s t a y i n g   a t   t he   p e r f o r a t i o n s   21  i s   p u l l e d   i n  

t h e   d i r e c t i o n   of  a r r o w   36  shown  F i g .   5  to  f l o w   i n t o   t h e  

p a s s a g e w a y   20  u n d e r   i n f l u e n c e   of  t h e   s u r f a c e   t e n s i o n   a n d  

u l t i m a t e l y   d r i p s   o n t o   t h e   t a n k   11.  B e c a u s e   t h e   p a s s a g e w a y   2 0  

i s   n a r r o w e r   t h a n   t h e   d i a m e t e r   of  t h e   p e r f o r a t i o n s .  

T h i s   f a c i l i t a t e s   t h e   s o l u t i o n   12  to  p a s s   t h r o u g h   t h e   p e r f o r a t i o n s  

2 1 , - w i t h o u t   r e t a i n i n g   t h e r e i n   to  i m p r o v e   t h e   d r a i n a g e   p e r f o r m a n c e ,  

w i t h   t he   r e s u l t   t h a t   t h e   d r i p p i n g   c o n d i t i o n   of  t h e   s o l u t i o n   12  

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

s o l u t i o n   v o l u m e .   As  a  r e s u l t   of  e x p e r i m e n t ,   t h e   r e s i d u a l  

s o l u t i o n   v o l u m e ,   w h i c h   c o n v e n t i o n a l l y   has   b e e n   1300  ( m l ) ,   i s  

f o u n d   to  be  r e d u c e d   as  l i t t l e   as  500  (ml)  b e l o w   h a l f   of  t h e  

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

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

s o l u t i o n   12  f rom  d r i p p i n g   o u t s i d e   t he   t a n k   11,  upon   t r a s f e r r i n g  

t h e   b a r r e l   13  to  t h e   p r o c e s s   f o l l o w e d .  

F u t h e r m o r e ,   t h e   l i q u i d   p a s s a g e w a y   20  t h u s   p r o v i d e d   w i t h   t h e  

b a r r e l   13  i n c r e a s e s   t h e   t o t a l   o p e n i n g  a r e a   so  t h a t   an  e l e c t r i c a l l y  



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

i m p r o v e   a  p l a t i n g   p e r f o r m a n c e .  

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

r e a d y   in  m a n u f a c t u r i n g   s i n c e   t h e   p a s s a g e w a y   20  and  p e r f o r a t i o n  

21  a r e   f o r m e d   by  o n l y   l a m i n a t i n g   a  p l u r a l i t y   of  a n n u l a r  

e l e m e n t s   1 7 .  

I t   i s   n o t e d   t h a t   t h e   s h a p e   of  t h e   p e r f o r a t i o n   21  i s   n o t  

l i m i t e d   to  a  c i r c u l a r   c o n f i g u r a t i o n   as  d e s c r i b e d ,   i t ,   of  c o u r s e ,  

i n c l u d e s   an  e l l i p t i c   c o n f i g u r a t i o n   or  t he   l i k e .  

R e f e r i n g   n e x t   to  F i g s .   6  and  7,  a  s e c o n d   e m b o d i m e n t   o f  

t h e   i n v e n t i o n   w i l l   be  d e s c r i b e d   h e r e i n a f t e r .   In  t h e   s e c o n d  

e m b o d i m e n t ,   an  a n n u l a r   e l e m e n t   37  has   a  s a w - t o o t h e d   n o t c h   38  

a t   t h e   b o t h   open  e n d s .   A  p l u r a l i t y   of  t he   a n n u l a r   e l e m e n t s 3 7  

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

s p a c e d   to  fo rm  a  b a r r e l   39,  w i t h   t h e   r e s u l t   t h a t   a  p e r f o r a t i o n  

40  a p p e a r s   a t   t h e   l o z e n g e   o p e n i n g   b e t w e e n   t h e   r e g i s t e r e d  

n o t c h e s   38,   w h i l e   a  l i q u i d   p a s s a g e w a y   41  a p p e a r s   a t   c l e a r a n c e  

b e t w e e n   t h e   a p e x e s .  

R e f e r i n g   to  F i g s .   8  and  9,  a  t h i r d   e m b o d i m e n t   of  t h e  

i n v e n t i o n   w i l l   be  d e s c r i b e d   h e r e i n a f t e r .  

In  t h e   t h i r d   e m b o d i m e n t ,   i n s t e a d   of  t h e   n o t c h e s   18,  38  of  t h e  

f i r s t   and  s e c o n d   e m b o d i m e n t ,   b o t h   open  ends  of  an  a n n u l a r  

e l e m e n t   42  have   a  t a p e r e d   a r e a   (T)  as  s een   in  F i g s .   8  and  9 

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

In  t h i s   c o n d i t i o n ,   a  l i q u i d   p a s s a g e   means  43  c r e a t e d   b e t w e e n   t h e  

a b u t t i n g   a n n u l a r   e l e m e n t s   42  is   p r o g r e s s i v e l y   d i v e r g e n t   f r o m  

t h e   i n t e r i o r   o p e n i n g   43a  to  t h e   e x t e r i o r   o p e n i n g   4 3 b .  



With  t h e   s t r u c t u r e   t h u s   f a r   d e s c r i b e d ,   when  t h e   l i q u i d  

l e v e l   in  t h e   b a r r e l   l o w e r s   to  an  e x t e n t   t h a t   t h e   p a s s a g e   m e a n s  

43  may  be  c l o g g e d   by  t h e   s o l u t i o n   12  in  t h e   e v e n t   of  w i t h d r a w i n g  

t h e   b a r r e l   f rom  t h e   t a n k   11,  t he   s o l u t i o n   12,  t h o u g h   t e m p o r a r i l y  

s t a y s   o n l y   a t  t h e  i n t e r i o r  o p e n i n g  4 3 a ,   p a s s e s   r e a d i l y   t h e r e t h r o u g h  

owing  to  t h e   o u t w a r d l y   d i v e r g e n t   p a s s a g e   means   43  and  t h e   s m a l l  

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

of  t h e   i n t e r i o r   o p e n i n g   43a .   Th i s   f a c i l i t a t e s   t h e   s o l u t i o n   1 2  

to  d r a i n   ou t   t h r o u g h   t h e   p a s s a g e   means   43  to   i m p r o v e   t h e   d r a i n a g e  

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

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

r e s i d u a l   s o l u t i o n   v o l u m e   in  t he   b a r r e l .  

On  t h e   o t h e r   h a n d ,   t he   l i q u i d   p l a t i n g   s o l u t i o n   12  j u s t  

s t a y s   o n l y   a t   t h e   i n t e r i o r   o p e n i n g   43a  r e g i o n   w i t h o u t   r e m a i n i n g  

a t   t he   f u l l   p a s s a g e   means  43  as  a f o r e m e n t i o n e d   even   when  t h e  

d r a i n i n g   p r o c e s s   i s   f i n i s h e d .  

In  t h i s   s e n s e , t h e   t o t a l   l i q u i d   v o l u m e   r e s i d e d   in  t h e   b a r r e l   i s  

r e d u c e d .  

By  t h e   way,  a s s u m i n g   t h a t   t h e   a n n u l a r   e l e m e n t   42  may  be  o r  

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

t h e   p r o b l e m   t h a t   t h e   w h o l e   s t r e n g t h   b e c o m e s   weak  w i l l   a r i s e .  

So  the   e l e m e n t   42  i s   a f t e r   a l l   r e q u i r e d   to  h a v e   a  p r e d e t e r m i n e d  

t h i c k n e s s   to   p r e s e r v e   a  d e s i r e d   s t r e n g t h .  

Yet  f u r t h e r ,   t h e   o u t w a r d l y   d i v e r g e n t   p a s s a g e   means  4 3  

p r e v e n t s   i t s e l f   f rom  b e i n g   p l u g g e d   by  t h e   a r t i c l e s   to  be  p l a t e d .  

R e f e r i n g   to  F i g s .   1 0 - 1 5 ,   as  a  m o d i f i e d   form  of  t h e   t h i r d  

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



h e r e i n a f t e r .  

As  a  f i r s t   m o d i f i e d   f o rm ,   a  t a p e r e d   a r e a  4 4   may  be  f o r m e d  

i n t e r m i t t e n t l y   in  a  a n n u l a r   e l e m e n t   45  as  shown  in  F i g .   10  i n  

o p p o s i t i o n   to  t h e   o v e r a l l   t a p e r e d   a r e a   (T)  of  t he   t h i r d  

e m b o d i m e n t .   The  r e c t a n g u l a r   p o r t i o n   45a  r e m a i n e d   s e r v e s   t o  

a g i t a t e   t h e   l i q u i d   p l a t i n g   s o l u t i o n   12  d u r i n g   t he   p l a t i n g  

o p e r a t i o n .   Note   t h a t   t he   c o r n e r e d   a r e a   of  s a i d   r e c t a n g u l a r  

p r o t i o n   45a  may  be,   of  c o u r s e ,   r o u n d e d .  

N e x t ,   as  a  s e c o n d   m o d i f i e d   f o r m ,   e i t h e r   of  two  open  e n d s  

of  an  a n n u l a r   e l e m e n t   46  may  have   a  t a p e r e d   a r e a   46a  shown  i n  

F i g s .   12  and  1 3 .  

And  l a s t ,   as  a  t h i r d   m o d i f i e d   f o r m ,   an  a n n u l a r   e l e m e n t   47  

may  be  f o r m e d   L - s h a p e d   in   c r o s s - s e c t i o n   as  shown  in  F i g s .   14  a n d  

15  so  t h a t   an  i n t e r i o r   o p e n i n g   48  may  a p p e a r   a t   t h e   c l e a r a n c e  

b e t w e e n   t h e   h o r i z o n t a l   s e g m e n t  4 8 a   of  t he   e l e m e n t   47  and  o t h e r  

e l e m e n t   4 7 .  

A c c o r d i n g   to  t h e   i n v e n t i o n ,   t h e   l i q u i d   in  a  b a r r e l   i s  

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

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

p e r f o r m a n c e   upon   w i t h d r a w i n g   t h e   b a r r e l   f rom  a  p l a t i n g   t a n k   11 

as  p a r t i c u l a r l y   s t a t e d   in  t he   f i r s t   e m b o d i m e n t .  

Th i s   e n a b l e s   to  t e r m i n a t e   t he   d r i p p i n g   c o n d i t i o n   of  t he   l i q u i d  

in  s h o r t   p e r i o d s   of  t i m e   to  r e d u c e   t h e   r e s i d u a l   l i q u i d   v o l u m e  

i n ' . t h e   b a r r e l .  

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

t h e   t h i r d   e m b o d i m e n t ,   a  l i q u i d   p a s s a g e   means  is   so  d e s i g n e d  

t h a t   t he   i n t e r i o r   o p e n i n g   i s   n a r r o w e r   t h a n   t h e   e x t e r i o r   o p e n i n g .  



The  l i q u i d , - t h o u g h   s t a y s   o n l y   a t   t h e   i n t e r i o r   o p e n i n g   t e m p o r a r i l y ,  

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

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

w i t h d r a w i n g   t h e   b a r r e l   f rom  t h e   t a n k ,   s i n c e   t h e   a m o u n t   of  t h e  

s u r f a c e   t e n s i o n   w o r k i n g   in  t he   i n t e r i o r   o p e n i n g   i s   s m a l l .  

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

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

v o l u m e   in  t h e   b a r r e l ,   t o g e t h e r   w i t h   t h e   f a c t   t h a t   t h e   l i q u i d  

s t a y s   o n l y   a t   t he   i n t e r i o r   o p e n i n g   when  t h e   d r a i n a g e   i s  

f i n i s h e d .  

As  i s   a p p a r e n t   f rom  t h e   f o r e g o i n g   e x a m p l e s ,   t h e   i m p r o v e d  

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

b a r r e l   and  p r e v e n t   t he   l i q u i d   f rom  b e i n g   d i s c a r d e d   in  v a i n .  

T h i s   c o n t r i b u t e s   to  s o l u t i o n - s a v i n g .  

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

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

h o w e v e r ,   i s   n o t   l i m i t e d   to  t h i s ,   a  b a r r e l   may  be  c o m p r i s e s   o f  

a  wooden   b o a r d .   F u r t h e r m o r e   a  b a r r e l   may  be  o s c i l l a b l y   m o u n t e d ,  

n o t   b e i n g   l i m i t e d   to  be  r o t a t a b l y   m o u n t e d .  

A l t h o u g h   v a r i o u s   m i n o r   s t r u c t u r a l   m o d i f i c a t i o n s   m i g h t  

be  s u g g e s t e d   by  t h o s e   v e r s e d   in   t h e   a r t ,   i t   s h o u l d   be  u n d e r s t o o d  

t h a t   I  w i s h   to   eombody  w i t h i n   t h e   s c o p e   of  t h e   p a t e n t ,   h e r e o n  

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

t h e   s c o p e   of  our   c o n t r i b u t i o n   to  t h e   a r t .  



1.  A  b a r r e l   a s s e m b l y   f o r   a  p l a t i n g   a p p a r a t u s   c o m p r i s i n g ;  

a  b a r r e l   means  d i s p o s e d   in  a  l i q u i d   p l a t i n g   s o l u t i o n ,  

a  p e r f o r a t i o n   p r o v i d e d   w i t h   t h e   c i r c u m f e r e n t i a l   w a l l   o f  

s a i d   b a r r e l   m e a n s ,  

a  l i q u i d   p a s s a g e w a y   p r o v i d e d   w i t h   s a i d   b a r r e l   means   t o  

c o m m u n i c a t e   b e t w e e n   s a i d   p e r f o r a t i o n s   so  t h a t   s a i d   p a s s a g e w a y   may 

be  n a r r o w e r   t h a n   t h e   d i a m e t e r   of  s a i d   p e r f o r a t i o n .  

2.  A  b a r r e l   a s s e m b l y   f o r   a  p l a t i n g   a p p a r a t u s   of  c l a i m   1 

in  w h i c h ;  

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

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

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

w i t h   a  p r e d e t e r m i n e d   d i s t a n c e   s p a c e d   so  t h a t   s a i d   l i q u i d   p a s s a g e -  

way  may  be  d e v e l o p e d   b e t w e e n   t h e   a b u t t i n g   a n n u l a r   e l e m e n t s .  

3.  In  a  b a r r e l   a s s e m b l y   f o r   a  p l a t i n g   a p p a r a t u s   c o m p r i s i n g  

of  a  b a r r e l   means  h a v i n g   a  l i q u i d   p a s s a g e   means ,   and  d i s p o s e d  

in  a  l i q u i d   p l a t i n g   s o l u t i o n ;   i t   i s   c h a r a c t e r i z e d   in  t h a t  

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



t h e   i n t e r i o r   o p e n i n g .  

4.  A  b a r r e l   a s s e m b l y   f o r   a  p l a t i n g   a p p a r a t u s   of  c l a i m   3 

in  w h i c h ;   s a i d   l i q u i d   p a s s a g e   means   i s   p r o g r e s s i v e l y   d i v e r g e n t  

f rpm  t h e   i n t e r i o r   o p e n i n g   to  t he   e x t e r i o r   o p e n i n g .  

5.  A  b a r r e l   a s s e m b l y   f o r   a  p l a t i n g   a p p a r a t u s   of  c l a i m   3 

in  w h i c h ;   s a i d   b a r r e l   means  c o m p r i s i n g   a  p l u r a l i t y   of  a n n u l a r  

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

d i s t a n c e   s p a c e d   so  t h a t   a  l i q u i d   p a s s a g e   means   may  be  c r e a t e d  

b e t w e e n   t h e   a b u t t i n g   a n n u l a r   e l e m e n t s .  

6.  A  b a r r e l   a s s e m b l y   f o r   a  p l a t i n g   a p p a r a t u s   of  c l a i m   5  i n  

w h i c h ;   s a i d   l i q u i d   p a s s a g e   means   i s   p r o g r e s s i v e l y   d i v e r g e n t   f r o m  

t h e   i n t e r i o r   o p e n i n g   to   t he   e x t e r i o r   o p e n i n g .  
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