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@)  Aluminium  reduction  cells. 

  In  a  line  of  aluminium  electrolytic  reduction  cells  con- 
nected  in  series,  means  are  provided  for  connecting  the 
cathode  busbar  of  one  cell  to  the  cathode  busbar  of  the  next 
downstream  cell  so  as  to  by-pass  that  downstream  cell.  The 
invention  comprises  making  that  connection  by  means  of  a 
flexible  conductor  (14)  electrically  joined  to  one  busbar  (12) 
and  insulated  from  the  other  (10)  by  an  easily  removable 
insulator  (24). 



In  a  p o t l i n e   of  a l u m i n i u m   e l e c t r o l y t i c   r e d u c t i o n  

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

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

of  an  u p s t r e a m   c e l l   to  t h e   a n o d e   of  t h e   n e x t   d o w n s t r e a m  

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

c o l l e c t i n g   c u r r e n t   f rom  t h e   c a t h o d e   t h e r e o f   and  t r a n s -  

f e r r i n g   i t   v i a   a n o d e   r i s e r s   to  t h e   a n o d e   beam  of   t h e  

n e x t   d o w n s t r e a m   c e l l .   In  m o d e r n   c e l l   d e s i g n ,   h i g h  

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

p r o v i d e d   by  w a l k w a y s   a t   a p p r o x i m a t e l y   t h e   h e i g h t   of  t h e  

l i q u i d   c o n t e n t s   of  t h e   c e l l .   The  c a t h o d e   b u s b a r s   r u n  

i m m e d i a t e l y   b e l o w   t h e s e   w a l k w a y s   and  a r e   a c c e s s i b l e  

f r o m   t h e m .   Low  l e v e l   a c c e s s   f rom  b e l o w   t h e   b o t t o m s   o f  

t h e   c e l l s ,   i s   a l s o   p o s s i b l e .  

From  t i m e   to  t i m e ,   one  or  more  c e l l s   in   t h e   l i n e  

has   to  be  t a k e n   o u t   of   c o m m i s s i o n .   T h i s   i s   done   b y  

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

c e l l   t h r o u g h   t h e   c a t h o d e   b u s b a r   of  t h e   dead   c e l l ,   w h e r e  

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

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

p r o v i d i n g   t h e   c a t h o d e   b u s b a r s   w i t h   dead   h e a d s   to  w h i c h  

s w i t c h   p l a t e s   a r e   b o l t e d   to  p r o v i d e   t h e   d e s i r e d  

e l e c t r i c a l   c u r r e n t   p a t h .   In  o r d e r   to  c a r r y   t h e  

r e q u i r e d   c u r r e n t ,   t h e   s w i t c h   p l a t e s   need   to  be  o f  

s u b s t a n t i a l   s i z e   and  w e i g h t .   I t   i s ,   t h e r e f o r e ,  

n e c e s s a r y   in  p r a c t i c e   to  i n s t a l l   them  f rom  b e l o w ,   t h a t  

i s   to  s a y ,   t he   m a i n t e n a n c e   c r e w   n e e d s   to  work   f r o m  

b e l o w   t h e   b o t t o m s   of  t h e   c e l l s ,   and  to  h o i s t   t h e   s w i t c h  

p l a t e s   i n t o   p o s i t i o n   and  b o l t   them  to  t h e   d e a d   h e a d s .  

T h i s   p r o c e d u r e   h a s   s e v e r a l   d i s a d v a n t a g e s : -  



i)  For   o b v i o u s   s a f e t y   r e a s o n s ,   t h e   s h u n t i n g   o p e r a t i o n  

c a n n o t   be  d o n e   w i t h   c u r r e n t   f l o w i n g   in   t h e   c o n d u c t o r s .  

So  t h e   l i n e   c u r r e n t   i s   s h u t   down  f o r   t h e   t i m e   r e q u i r e d  

co  c a r r y   o u t   t h e   s h u n t i n g   o p e r a t i o n .   I t   i s   t h u s  

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

is  s h o r t   a  t i m e   as  p o s s i b l e .   But  t h e   c o n v e n t i o n a l  

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

p o l t i n g   t hem  in  p o s i t i o n ,   t a k e s   a  f a i r   a m o u n t   of   t i m e .  

o)  A  common  r e a s o n   f o r   t a k i n g   a  c e l l   o u t   of   c o m m i s s i o n  

is  t h a t   t h e r e   h a s   b e e n   a  b r e a k - o u t   of   t h e   l i q u i d  

c o n t e n t s   of   t h e   c e l l .   In  t h e   r e s u l t i n g   e m e r g e n c y ,   a  

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

r e q u i r e d ,   and  t h e   c o n v e n t i o n a l   p r o c e d u r e   i s   n o t   r a p i d  

and  s i m p l e .   M o r e o v e r ,   f o l l o w i n g   a  b r e a k - o u t   o f  

L i q u i d ,   i t   may  be  d a n g e r o u s   or  i m p o s s i b l e   to   g a i n   l o w  

l e v e l   a c c e s s   to   t h e   c e l l  -   as  i s   n o r m a l l y   n e c e s s a r y   i n  

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

I t   i s   an  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   t o  

o v e r c o m e   t h e s e   p r o b l e m s .  

The  i n v e n t i o n   p r o v i d e s   a  l i n e   of   a l u m i n i u m  

e l e c t r o l y t i c   r e d u c t i o n   c e l l s   c o n n e c t e d   in   s e r i e s ,   e a c h  

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

f rom  t h e   c a t h o d e   t h e r e o f   and  t r a n s f e r r i n g   i t   to   t h e  

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

means   f o r   m a k i n g   an  e l e c t r i c a l   c o n n e c t i o n   b e t w e e n   a  

c a t h o d e   b u s b a r   of   one  c e l l   and  a  c a t h o d e   b u s b a r   of  t h e  

n e x t   d o w n s t r e a m   c e l l   so  as  to   b y - p a s s   t h e   s a i d   n e x t  

d o w n s t r e a m   c e l l .  

c h a r a c t e r i z e d   in   t h a t   t h e   m e a n s   f o r   m a k i n g   a n  

e l e c t r i c a l   c o n n e c t i o n   b e t w e e n   t h e   two  c a t h o d e   b u s b a r s  

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

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

b u t   e l e c t r i c a l l y   s e p a r a t e d   t h e r e f r o m   by  an  e a s i l y  

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

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

w h i c h : -  



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

b e t w e e n   t h e   c a t h o d e   b u s b a r s   of   two  a d j a c e n t   c e l l s ,   a n d  

F i g u r e   2  i s   a  f r o n t   v i e w   of  an  i n s u l a t o r   f o r   u s e  

in  t h e   c o n n e c t o r   shown  in  F i g u r e   1 .  

F i g u r e   1  shows   a  c a t h o d e   b u s b a r   10  of  one  a l u m i n i u m  

r e d u c t i o n   c e l l   and  a  c a t h o d e   b u s b a r   12  of  an  a d j a c e n t  

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

t h e   o t h e r .   M o u n t e d   a t   t h e   end  of   t h e   c a t h o d e   b u s b a r  

12  a r e   two  f l e x i b l e   a l u m i n i u m   c o n d u c t o r s   14  whose   e n d s  

a r e   j o i n e d   to  a l u m i n i u m   b l o c k s   16.  T h e s e   two  b l o c k s  

a r e   m o u n t e d   on  e i t h e r   s i d e   of  t h e   c a t h o d e   b u s b a r   10  a n d  

h e l d   in  p o s i t i o n   by  means   of  a  b o l t   18  e x t e n d i n g   t h r o u g h  

a  h o l e   in   t h e   b u s b a r   and  w a s h e r s   20.   The  b l o c k s   16 

a r e   e l e c t r i c a l l y   i n s u l a t e d   f r o m   t h e   b u s b a r   10  by  a  t u b e  

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

w i t h i n   t h e   h o l e   t h r o u g h   t h e   b u s b a r ;   and  by  p l a t e s   2 4  

of  i n s u l a t i n g   m a t e r i a l .  

The  s h a p e   of  t h e   i n s u l a t i n g   p l a t e s   24  i s   shown  i n  

F i g u r e   2.  They  i n c l u d e   a  s l o t   26  w h i c h   f i t s   o v e r   t h e  

b o l t   18.  When  in  p o s i t i o n ,   t h e   t o p   end  of  t h e   p l a t e  

s t a n d s   p r o u d   of  t h e   b u s b a r   10  and  i s   p r o v i d e d   w i t h   a  

h o l e   28  c o n s t i t u t i n g   a  h a n d l e   by  w h i c h   i t   may  e a s i l y  

and  q u i c k l y   be  l i f t e d   ou t   of   p o s i t i o n .  

In  n o r m a l   o p e r a t i o n ,   t h e   i n s u l a t i n g   p l a t e s   24  a r e  

in  p o s i t i o n ,   and  i n s u l a t e   t h e   b u s b a r s   10  and  12  f r o m  

one  a n o t h e r   so  t h a t   b o t h   a s s o c i a t e d   c e l l s   a r e   i n  

c o m m i s s i o n .   In  o r d e r   to  t a k e   t h e   d o w n s t r e a m   c e l l   o u t  

of  c o m m i s s i o n :   t h e   c u r r e n t   i s   s w i t c h e d   o f f ;   t h e   n u t  

on  t h e   b o l t   18  i s   l o o s e n e d ;   t h e   two  i n s u l a t i n g   p l a t e s  

24  a r e   l i f t e d   ou t   of  p o s i t i o n ;   t h e   n u t   i s   r e - t i g h t e n e d ;  

and  t h e   c u r r e n t   i s   s w i t c h e d   on  a g a i n .  

The  i n s u l a t o r s   can  be  made  of  any  m a t e r i a l   t h a t   i s  

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

c o n d i t i o n s ;   p o t e n t i a l   d i f f e r e n c e   up  to  150  V; 

t e m p e r a t u r e s   up  to  2 0 0 - 3 0 0 ° C .   S u i t a b l e   m a t e r i a l s  

i n c l u d e   4  to  8  mm  t h i c k   r e s i n   i m p r e g n a t e d   f i b r e g l a s s  



t u b e s   and  p l a t e s .  

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

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

a)  I t   f a c i l i t a t e s   a  m e t h o d   of   s h u n t i n g   w h i c h   i s  

e x t r e m e l y   f a s t   and  t h u s   r e d u c e s   a p p r e c i a b l y   t h e   l i n e  

s h u t - d o w n   t i m e .  

b)  I t   a l l o w s   s h u n t i n g   f r o m   t h e   w o r k i n g   f l o o r   l e v e l  

a b o v e   t h e   b u s b a r s ,   r a t h e r   t h a n   f rom  f l o o r   l e v e l   b e l o w  

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

t h e   s a f e t y   of  t h e   c r e w .  

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

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

e m e r g e n c y .  

d)  The  f l e x i b l e   c o n n e c t o r s   a l l o w   f o r   i n t i m a t e   c o n t a c t  

b e t w e e n   c o n t a c t   f a c e s .   Thus   t h e   c o n n e c t i o n   can   b e  

d e s i g n e d   f o r   h i g h e r   c u r r e n t   d e n s i t i e s .   T h i s   in   t u r n  

r e d u c e s   t h e   s i z e   of  t h e   s h u n t i n g   s t a t i o n   and  t h e   s i z e  

of   t h e   r e q u i r e d   h a r d w a r e .   The  c o n n e c t i o n   i s   a l s o  

e l e c t r i c a l l y   s t a b l e .  

e)  The  i n v e n t i o n   f a c i l i t a t e s   t h e   d e s i g n   of   c o m p l e x  

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

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

c o n d i t i o n .  



1.  A  l i n e   of  a l u m i n i u m   e l e c t r o l y t i c   r e d u c t i o n   c e l l s  

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

f o r   c o l l e c t i n g   c u r r e n t   f rom  t h e   c a t h o d e   t h e r e o f   a n d  

t r a n s f e r r i n g   i t   to  t h e   a n o d e   of  t h e   n e x t   d o w n s t r e a m  

c e l l ,   t h e r e   b e i n g   p r o v i d e d   means   f o r   m a k i n g   a n  

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

c e l l   and  a  c a t h o d e   b u s b a r   of  t h e   n e x t   d o w n s t r e a m   c e l l  

so  as  to  b y - p a s s   t h e   s a i d   n e x t   d o w n s t r e a m   c e l l .  

c h a r a c t e r i z e d   in   t h a t   t h e   means   f o r   m a k i n g   a n  

e l e c t r i c a l   c o n n e c t i o n   b e t w e e n   t h e   two  c a t h o d e   b u s b a r s  

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

one  b u s b a r ,   and  m e c h a n i c a l l y   j o i n e d   to  t h e   o t h e r   b u s b a r  

bu t   e l e c t r i c a l l y   s e p a r a t e d   t h e r e f r o m   by  an  e a s i l y  

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

2.  A  l i n e   of   c e l l s   as  c l a i m e d   in  c l a i m   1 ,  

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

h a v i n g   a  l o c a t i n g   s l o t   a t   i t s   l o w e r   end  and  a  h a n d l e   a t  

i t s   u p p e r   e n d .  
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