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(3)  Electrical  contact  assembly. 

An  electrical  contact  assembly  between  two  conducting 
elements  disposed  face  to  face  comprises  wedge-shaped 
graphite  inserts  (26)  located  in  similarly  shaped  grooves  (22) 
in  one  of  the  faces  (20).  One  end  of  each  insert  (26)  lies  short 
of  the  end  of  the  groove  (22)  and  the  other  end  is  proud  of  the 
face  (20),  so  as  to  make  good  electrical  contact  with  the  other 
face  (34)  when  the  two  faces  (20,  34)  are  pressed  together. 
The  invention  achieves  good  electrical  contact  and  conduc- 
ton  of  current  in  applications  where  this  has  proved  difficult 
in  the  past.  Particular  examples  are  clamps  for  graphite 
electrodes  and  connections  to  steel  billets  used  as  electrodes 
in  an  electro  slag  refining  process. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  c o n t a c t  

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

w i l l   g i v e   an  a d e q u a t e   e l e c t r i c a l   c o n t a c t   b e t w e e n   t w o  

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

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

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

in  m a n u f a c t u r e   of  t he   v a r i o u s   p a r t s .  

T h e r e   a r e   v a r i o u s   a p p l i c a t i o n s   in  w h i c h   e l e c t r i c a l  

c u r r e n t s   mus t   be  p a s s e d   b e t w e e n   two  o p p o s e d   f a c e s   w h i c h  

a r e   c l a m p e d   t o g e t h e r   or  b i a s s e d   t o w a r d s   e a c h   o t h e r   b y  

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

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

to  an  e l e c t r o d e .  



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

a re   u s e d   on  an  e l e c t r i c   a r c   f u r n a c e ,   a r e   n o r m a l l y   m a d e  

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

f o r   w a t e r   c o o l i n g .  

In  r e c e n t   y e a r s ,   and  in  o r d e r   to  r e d u c e   t h e   c o n -  

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

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

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

to  u se   t he   a l u m i n i u m   c o a t e d   t y p e   of  e l e c t r o d e s .   T h i s  

has  p r o d u c e d   t h e   r e s u l t   t h a t ,   w h e r e a s   p r e v i o u s l y   a  d i r e c t  

c o p p e r   c o n t a c t   was  s a t i s f a c t o r y   b e t w e e n   t h e   c l a m p   and  t h e  

e l e c t r o d e ,   a  d i f f e r e n t   s y s t e m   had  to  be  d e v i s e d   f o r   t h e  

a l u m i n i u m   c o a t e d   e l e c t r o d e ,   b e c a u s e   i t   i s   i m p r a c t i c a b l e  

to  make  c o n t a c t   b e t w e e n   c o p p e r   and  a l u m i n i u m ,   p a r t i c u l a r  

in  ho t   c o n d i t i o n s .  

For  t h i s   r e a s o n   t he   p r e s e n t   p r a c t i c e   i s   to  p r o v i d  

the   e l e c t r o d e   c l amp   w i t h   two  g r a p h i t e   pads   to  g i v e   t h e  

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

c o a t i n g   of  t he   e l e c t r o d e .  

T h i s   has   g i v e n   r i s e   to  d i s a d v a n t a g e s   in   t h a t   t h e  

l a r g e   s u r f a c e   a r e a s   of  b o t h   t he   c u r v e d   and  t he   f l a t   f a c e  

demand  a  h i g h   d e g r e e   of  d i m e n s i o n a l   and  a n g u l a r   a c c u r a c y  

w h i c h   is  v i t a l   in   o r d e r   to  a c h i e v e   good  e l e c t r i c a l   a n d  

t h e r m a l   t r a n s f e r s .   In  p r a c t i c e   i t   is   f o u n d   t h a t   t he   t o l  

e r a n c e s   of  t he   v a r i o u s   p a r t s   c a n n o t   be  k e p t   w i t h i n   s u c h  

s t r i c t   l i m i t s   as  to  e n s u r e   good  c o n t a c t   s u r f a c e s .   F u r t h  

more ,   i t   is   d i f f i c u l t   to  e n s u r e   d i r t   is   n o t   t r a p p e d  



b e t w e e n   the   c o p p e r   and  the   g r a p h i t e   i n s e r t .   Th i s   i n  

t u r n   r e s u l t s   in  a  poo r   t r a n s f e r   of  h e a t   and  in  a r c i n g ,  

and  t h i s   in  t u r n   damages   the   c o p p e r   e l e c t r o d e   c l a m p .  

A n o t h e r   t ype   of  c o n n e c t i o n   is  to  be  found   in   t h e  

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

c o n s t i t u t e d   by  a  s t e e l   b i l l e t .   E l e c t r i c   c u r r e n t   is  f e d  

to  t h i s   b i l l e t   t h r o u g h   a  s t a i n l e s s   s t e e l   pad  w h i c h   i s  

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

t u r n   is  w e l d e d   to  t he   top   of  t he   b i l l e t .   The  s t a i n l e s s  

s t e e l   pad  is  s u p p o r t e d   on  a  f o r k   w h i c h   c a r r i e s   the   w e i g h t  

of  t he   a s s e m b l y   and  t h r o u g h   w h i c h   t he   v e r t i c a l   h e i g h t   c a n  

be  c o n t r o l l e d   so  t h a t   an  a r c   is   m a i n t a i n e d   on  the   b o t t o m  

of  t he   e l e c t r o d e .  

At  t he   p r e s e n t   t i m e ,   in  o r d e r   to  c o n n e c t   one  p h a s e  

of  t he   e l e c t r i c a l   s u p p l y   to  e a c h   of  t he   t h r e e   b i l l e t s  

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

is   u s e d   w h i c h   is  s h a p e d   to  form  t w o - l i n e   c o n t a c t s   w i t h  

the   top   f a c e   of  t he   s t a i n l e s s   s t e e l   pad  and  w h i c h   i s  

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

m a i n t a i n   the   n e c e s s a r y   e l e c t r i c a l   c o n t a c t   b e t w e e n   t h e  

c o p p e r   s t u b   c lamp  and  the   s t e e l   pad  and  a l s o   to  r e t a i n  

t he   pad  s e c u r e l y   on  the   f o r k .   Owing  to  t he   r e l a t i v e l y  

low  c o n d u c t i v i t y   of  s t a i n l e s s   s t e e l ,   i t   is  o f t e n   f o u n d  

t h a t   when  a  l a r g e   c u r r e n t   is   a p p l i e d   b e t w e e n   the   l i n e -  

c o n t a c t s   of  t he   s t u b   c l amp   and  t he   s u r f a c e   of  t he   s t a i n -  

l e s s   s t e e l   pad ,   t h e r e   is  l o c a l   o v e r - h e a t i n g   and  s u b s e -  

q u e n t   damage  to  the   c o n t a c t   f a c e s .  



The  p r e s e n t   i n v e n t i o n ,   i n t e r   a l i a ,   e n a b l e s   a  m o r e  

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

d i f f e r e n t   t y p e s   of  e l e c t r o d e .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   we  p r o v i d e   a  

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

c u r r e n t s ,   the   a s s e m b l y   c o m p r i s i n g   two  c o n d u c t i n g   e l e m e n t s  

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

g r o o v e s   in  one  of  t he   f a c e s ,   e a c h   g r o o v e   h a v i n g   o p p o s e d  

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

of  w e d g e - s h a p e d   g r a p h i t e   i n s e r t s   in   t h e   g r o o v e s ,   e a c h  

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

of  a  g r o o v e ,   l e a v i n g   one  end  of  t he   i n s e r t   s p a c e d   f r o m  

the   end  of  t he   g r o o v e   and  the   o t h e r   end  of  t h e   i n s e r t  

p r o u d   of  t he   s a i d   one  f a c e ,   t he   s a i d   o t h e r   end  of  t h e  

i n s e r t   b e i n g   of  a  s h a p e   to  make  e l e c t r i c a l   c o n t a c t   w i t h  

the   o t h e r   of  t h e   f a c e s ,   and  means   w h e r e b y   t h e   t w o  c o n -  

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

e l e c t r i c a l   c o n t a c t   b e t w e e n   the   g r a p h i t e   i n s e r t s   and  t h e  

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

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

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

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

be  u s e d .   The  wedge  a n g l e   b e t w e e n   t h e   s i d e   w a l l s   of  t h e  

g r o o v e s   and  of  t he   g r a p h i t e   i n s e r t s   s h o u l d   be  s u c h   as  t o  

g ive   s u f f i c i e n t l y   f i r m   p r e s s u r e   b e t w e e n   t he   g r a p h i t e   i n -  

s e r t s   and  t he   s i d e s   of  the   g r o o v e   on  t he   one  hand   and  t h e  

s a i d   o t h e r   of  t h e   f a c e s   on  the   o t h e r   hand  to  p r o v i d e  



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

p e r m i t t i n g   s l i g h t   movemen t   of  the   i n s e r t s   u n d e r   p r e s s u r e  

to  t a k e   up  any  i n a c c u r a c i e s   in  t he   s a i d   o t h e r   of  t he   f a c e s .  

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   in  f u r t h e r  

d e t a i l   w i t h   r e f e r e n c e   to  the   a c c o m p a n y i n g   d r a w i n g s ,   w h e r e i n :  

F i g .   1  is   a  p e r s p e c t i v e   v iew  of  an  e l e c t r o d e   c l a m p  

f o r   a  c y l i n d r i c a l   g r a p h i t e   e l e c t r o d e   as  a t   p r e s e n t   e m p l o y e d ;  

F i g .   2  is  a  p l a n  v i e w ,   t he   top   h a l f   in  s e c t i o n ,   o f  

one  form  of  c l a m p   f o r   a  g r a p h i t e   e l e c t r o d e   i n c o r p o r a t i n g  

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

F i g .   3  is  a  s e c t i o n   on  t h e   l i n e   I I I - I I I   of  F i g .   2 ;  

F i g .   4  i s   a  s i d e   v i ew  and  end  v i ew  of  one  of  t h e  

g r a p h i t e   i n s e r t s   of  t he   c l a m p ;  

F i g .   5  is   a  s i d e   v iew  of  t he   u p p e r   end  of  t h e  

s u p p o r t   and  c o n t a c t   f o r   an  e l e c t r o d e   b i l l e t   f o r   t he   e l e c t r o  

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

t h e r e t o ,   b e i n g   a  c o n t a c t   a s s e m b l y   a c c o r d i n g   to  t he   p r e s e n t  

i n v e n t i o n ;   a n d  

F i g .   6  is   a  p l a n   v i ew  t h e r e o f .  

F i g .   1  shows  a  c l amp  of  known  t ype   c o n s i s t i n g   o f  

a  c o p p e r   c a s t   body   10  p r o v i d e d   w i t h   a  bus  t u b e   c o n n e c t i o n  

16  and  h a v i n g   c o n d u i t s   17  to  l e a d   w a t e r   to  and  f rom  w a t e r -  

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

may  be  the   same  as  t h o s e   i l l u s t r a t e d   in  F i g .   2.  Two 

g r a p h i t e   pads   12  a r e   h e l d   by  t op   and  b o t t o m   r e t a i n i n g  

p l a t e s   14  and  l i e   w i t h i n   m a c h i n e d   r e c e s s e s   in  the   body  1 0 .  



The  r e a r   f a c e   of  e a c h   of  t h e   g r a p h i t e   pads   12  is  p l a n e ,  

w h e r e a s   the   f r o n t   f a c e   is  c u r v e d   to  t he   r a d i u s   e q u i v a l e n t  

to  the   r a d i u s   of  t he   e l e c t r o d e   w h i c h   is   to  be  c l a m p e d   a n d  

the   two  g r a p h i t e   pads   when  in  p o s i t i o n   h a v i n g   a  common 

a x i s   f o r   t he   r a d i i   of  t h e   c u r v e d   s u r f a c e s .  

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

band   to  g r i p   t h e   c y l i n d r i c a l   g r a p h i t e   e l e c t r o d e s ;   i n  

o t h e r   fo rms   of  c o n s t r u c t i o n   more   t h a n   one  c lamp  may  b e  

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

to  c a u s e   t he   c l a m p   s e g m e n t s   to  g r i p   t h e   e l e c t r o d e .   How-  

e v e r ,   as  p r e v i o u s l y   e x p l a i n e d ,   t r o u b l e   has   b e e n   c a u s e d  

t h r o u g h   h i g h   r e s i s t a n c e   c o n t a c t ,   a r c i n g   and  p o o r   h e a t  

t r a n s f e r e n c e   f rom  t h e   e l e c t r o d e .  

F i g s .   2  and  3  show  an  e l e c t r o d e   c l amp   a c c o r d i n g   t o  

t h e   p r e s e n t   i n v e n t i o n .   The  b o d y   10  of  t h e   c lamp  is   m a d e  

f rom  c a s t   c o p p e r   w i t h   t h e   u s u a l   bus  t u b e   c o n n e c t i o n   1 6  

and  is  p r o v i d e d   w i t h   w a t e r   p a s s a g e s   18,  t he   c o n s t r u c t i o n  

of  w h i c h   w i l l   be  w e l l - k n o w n   to  t h o s e   s k i l l e d   in   t h e   a r t .  

The  body  10  is   f o r m e d   w i t h   t e n   l o n g i t u d i n a l ,   v e r t i -  

c a l   g r o o v e s   22  in   i t s   c y l i n d r i c a l   e l e c t r o d e   c l a m p i n g   f a c e  

20.  The  s i d e   w a l l s   24  of  e a c h   g r o o v e   a r e   p l a n a r   and  f o r m  

b e t w e e n   them  a  s m a l l   i n c l u d e d   a n g l e   so  t h a t   e a c h   g r o o v e   i s  

a  w e d g e - s h a p e d   r e c e s s .   In  e a c h   r e c e s s   is   p l a c e d  a   g r a p h -  

i t e   i n s e r t   26,  as  shown  in  t h e   u p p e r   p a r t   of  F i g . 2 .   E a c h  

i n s e r t ,   s e e n   in   d e t a i l   in  F i g .   4,  is   s i m i l a r l y   w e d g e -  

s h a p e d   to  t he   g r o o v e s   22  w i t h   s i d e   f a c e s   28  h a v i n g   t h e  



same  i n c l u d e d   a n g l e   as  t he   s i d e   w a l l s   24  of  the   g r o o v e .  

The  r e a r   f a c e   30  can  be  p l a n a r   and  the   f r o n t   f a c e   32  

g i v e n   a  c u r v e d   s u r f a c e   of  t h e   same  r a d i u s   as  the   o u t e r  

s u r f a c e   of  an  e l e c t r o d e   w h i c h   is   to  be  c l a m p e d .   An  o u t -  

l i n e   of  p a r t   of  such   an  e l e c t r o d e   i s   shown  in  b r o k e n   l i n e s  

at   34  in  F i g .   2.  The  ends   36  of  t he   i n s e r t s   a re   c h a m f e r e d ,  

so  t h a t   the   i n s e r t s   can  be  h e l d   in   p o s i t i o n   by  a  b o t t o m  

r e t a i n e r   38  made  of  n o n - m a g n e t i c   s t e e l   and  u p p e r   a l u m i n i u m  

b r o n z e   r e t a i n e r s   4 0 .  

When  the   c l amp   is   to  be  u s e d   f o r   c l a m p i n g   an  e l e c t -  

r o d e ,   the   i n s e r t s   26  a r e   c o m p a r a t i v e l y   l o o s e l y   wedged   i n  

the   w e d g e - s h a p e d   g r o o v e s   22.  When  c l a m p i n g   p r e s s u r e   i s  

a p p l i e d   b e t w e e n   the   c l a m p   shown  in   F i g .   2  and  a  c l a m p i n g  

band  on  the   o t h e r   s i d e   w h i c h   i s   n o t   i l l u s t r a t e d ,   t h e  

c l a m p i n g   p r e s s u r e   b e t w e e n   t he   c l a m p   and  the   e l e c t r o d e  

f o r c e s   t he   i n s e r t s   26  i n t o   t h e i r   r e s p e c t i v e   g r o o v e s   a n d  

c r e a t e s   good  e l e c t r i c a l   c o n t a c t   on  t he   one  hand  b e t w e e n  

the   e l e c t r o d e   and  t he   i n s e r t s   and  b e t w e e n   the   i n s e r t s  

and  the   c l a m p .  

The  f u n c t i o n   of  t he   b o t t o m   and  top   r e t a i n e r s   38 

and  40  is  of  c o u r s e   to  h o l d   t he   i n s e r t s   in  p o s i t i o n   b e f o r e  

c l a m p i n g   p r e s s u r e   is   a p p l i e d .   As  s e e n   in  F i g .   2  t h e r e   a r e  

two  top  c l a m p s   40,  e a c h   c o m p r i s i n g   an  a l u m i n i u m   b r o n z e  

member  w h i c h   is  c a s t   w i t h   f o u r   i n w a r d l y   d i r e c t e d   f i n g e r s  

42  and  two  i n w a r d l y   d i r e c t e d   f l a n g e s   4 4 , 4 6   at   t he   e n d s ,  

t h e s e   f l a n g e s   h a v i n g   s l o t s   48  w h i c h   e n a b l e   the   r e t a i n e r  

to  be  h e l d   in  p o s i t i o n   u n d e r   s p r i n g   l o a d i n g   from  h e a d e d  

b o l t s   50  s c r e w e d   i n t o   t he   c l amp   body   1 0 .  



of  t he   f i v e   g r a p h i t e   i n s e r t s   26  w h i c h   a r e   r e t a i n e d  

by  e a c h   r e t a i n e r   40,  f o u r   of  t he   i n s e r t s   a r e   h e l d   by  t h e  

f i n g e r s   42  and  one  by  the   end  f l a n g e   46.  When  i t   i s  

d e s i r e d   to  remove  one  of  t he   i n s e r t s ,   i t   is   o n l y   n e c e s s a r y  

to  s l i d e   t h e   u p p e r   r e t a i n e r   so  t h a t   t h e   f i n g e r s   42  on  t h e  

one  hand  and  t he   f l a n g e   46  on  t h e   o t h e r   h a n d   move  a w a y  

from  t h e   top   of  t he   r e s p e c t i v e   i n s e r t s ,   a f t e r   w h i c h   t h e  

i n s e r t   can   be  r emoved   by  i n s e r t i n g   a  s u i t a b l e   i n s t r u m e n t  

b e h i n d   i t ,   i . e .   b e t w e e n   the   r e a r   of  t h e   i n s e r t   and  t h e  

end  of  t he   g r o o v e ,   and  w e d g i n g   t he   i n s e r t   o u t w a r d s .  

The  i n c l u d e d   wedge  a n g l e   b e t w e e n   t h e   s i d e   w a l l s  

24  of  t h e   g r o o v e s   22  and  the   s i d e   f a c e s   28  of  t he   i n s e r t s  

26  s h o u l d   be  s u f f i c i e n t l y   h i g h   to  e n s u r e   t h e   a d e q u a t e  

c o n t a c t   w h i c h   is  r e q u i r e d   and  s u f f i c i e n t l y   low  to  p e r m i t  

t he   s l i g h t   movement   w h i c h   is   n e c e s s a r y   when  t h e   c l a m p i n g  

is  e f f e c t e d .   In  t h e o r y   the   o p t i m u m   a n g l e   m i g h t   w e l l  

d i f f e r   as  b e t w e e n   t he   g r o o v e s   w h i c h   a r e   n e a r e r   t he   c e n t r e  

of  t he   c l amp   and  t h o s e   w h i c h   a r e   n e a r e r   t h e   two  e n d s ,  

s i n c e   any  movement   of  t he   c l amp   t o w a r d s   t h e   e l e c t r o d e   w i l l  

c a u s e   g r e a t e r   movement   of  t he   c e n t r a l   i n s e r t   t h a n   t h o s e  

a t   t he   e n d s .   On  the   o t h e r   h a n d ,   i t   w o u l d   be  a  d i s a d v a n t a g e  

of  h a v i n g   d i f f e r e n t   wedge  a n g l e s   t h a t   t he   i n s e r t s   w o u l d  

n o t   be  i n t e r c h a n g e a b l e   f rom  one  g r o o v e   to  a n o t h e r .   A t  

p r e s e n t   we  p r e f e r   to  have   the   same  a n g l e   f o r   e a c h   of  t h e  

g r o o v e s   and  an  i n c l u d e d   a n g l e   of  14°  has   b e e n   found   to  b e  

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



As  can  be  s e e n   from  F i g .  2 ,   t he   e f f e c t   of  t h e  

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

w i t h   t he   e l e c t r o d e   w h e r e   t he   l a r g e r   f r o n t   f a c e s   32  of  t h e  

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

can  be  r e a d i l y   s e e n   t h a t   t he   c l a m p   w h i c h   is   shown  in  t h e  

d r a w i n g s   c o u l d   be  made  w i t h   a  s m a l l e r   number   of  l a r g e r  

i n s e r t s   or  a  l a r g e r   number   of  s m a l l e r   i n s e r t s .   W h e r e  

t h e r e   a r e   a  l a r g e   n u m b e r   of  i n s e r t s   i t   may  even   be  f o u n d  

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

s u r f a c e .  

F i g .   5  shows  t he   u p p e r   end  52  of  a  s t a i n l e s s   s t e e l  

b a r   w h i c h   is  w e l d e d   to  t he   t op   of  t he   s t e e l   b i l l e t   ( n o t  

shown)   w h i c h   b e c o m e s   an  e l e c t r o d e   in  t he   e l e c t r o   s l a g  

r e f i n i n g   p r o c e s s .   To  the   u p p e r   end  of  t he   s t a i n l e s s   s t e e l  

b a r   52  is  w e l d e d   a  s t a i n l e s s   s t e e l   pad  54  w h i c h   is  50  mm 

in  h e i g h t ,   356  mm  in  l e n g t h   and  240  mm  in   b r e a d t h .   F o u r  

w e d g e - s h a p e d   g r o o v e s   58  a r e   l o c a t e d   l e n g t h w i s e   t h r o u g h   t h e  

u p p e r   f a c e   56  of  t he   b a r   54  and  in   e a c h   of  t h e s e   g r o o v e s  

is   a  w e d g e - s h a p e d   i n s e r t   60.  As  w i t h   t he   a r r a n g e m e n t   o f  

F i g s .   2  to  4,  t he   i n s e r t s   60  have   t h e i r   l o w e r   end  s p a c e d  

f rom  the   end  of  t he   g r o o v e   and  the   u p p e r   end  p r o u d   o f  

t he   f a c e   56  as  s e e n   in  F i g .   5.  In  t h i s   c a s e   t he   e l e c t r i c  

s u p p l y   is  f rom  a  s t u b   c l amp   the   u n d e r f a c e   of  w h i c h   is  f l a t  

( t h i s   s t u b   c l amp   b e i n g   i n d i c a t e d   as  62  in   c h a i n   l i n e s   i n  

t he   d r a w i n g s )   and  in   c o n s e q u e n c e   t he   u p p e r   end  of  e a c h  

i n s e r t   60  p r e s e n t s   a  f l a t   f a c e   to  r e g i s t e r   w i t h   t he   f l a t  

b o t t o m   f a c e   of  t he   s t u b   c l a m p .   When  p r e s s u r e   is  a p p l i e d  



to  the   s t u b   c lamp  in  o r d e r   to  w e i g h   i t   down  on to   the   p a d  

54,  good  e l e c t r i c a l   c o n t a c t   is  made  w i t h   the   i n s e r t s   6 0 ;  

i f   any  of  t h e s e   a r e   i n i t i a l l y   s t a n d i n g   p r o u d   of  t he   o t h e r s ,  

the  e f f e c t   of  the   c l a m p i n g   p r e s s u r e   is   to  push   i t   d o w n  

i n t o   i t s   g r o o v e   so  as  to  l e v e l   out   t h e   top   s u r f a c e s   t o  

the   l e v e l   of  t he   l o w e r   f a c e   of  t he   s t u b   c l amp   w h i l s t  

m a i n t a i n i n g   e x c e l l e n t   e l e c t r i c a l   c o n t a c t   b o t h   w i t h   t h e  

s t u b   c lamp  and  w i t h   t he   pad  5 4 .  



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

e l e c t r i c   c u r r e n t s   b e t w e e n   two  c o n d u c t i n g   e l e m e n t s   d i s -  

p o s e d   f a c e   to  f a c e   c h a r a c t e r i z e d   by  a  p l u r a l i t y   o f  

i n s e r t - r e c e i v i n g   g r o o v e s   in  one  of  t he   f a c e s ,   e a c h  

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

f rom  the   f a c e ,   a  p l u r a l i t y   of  w e d g e - s h a p e d   g r a p h i t e  

i n s e r t s   in  t he   g r o o v e s ,   e ach   i n s e r t   b e i n g   s h a p e d   t o  

f i t   b e t w e e n   t he   c o n v e r g e n t   w a l l s   of  a  g r o o v e ,   l e a v i n g  

one  end  of  t he   i n s e r t   s p a c e d   f rom  the   end  of  t he   g r o o v e  

and  t he   o t h e r   end  of  the   i n s e r t   p r o u d   of  t he   s a i d   o n e  

f a c e ,   t h e   s a i d   o t h e r   end  of  t he   i n s e r t   b e i n g   of  a  s h a p e  

to  make  e l e c t r i c a l   c o n t a c t   w i t h   t he   o t h e r   of  t he   f a c e s ,  

and  means   w h e r e b y   the   two  c o n d u c t i n g   e l e m e n t s   p r e s s  

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

b e t w e e n   the   g r a p h i t e   i n s e r t s   and  the   two  c o n d u c t i n g  

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

f rom  one  c o n d u c t i n g   e l e m e n t   to  t he   o t h e r   t h r o u g h   t h e  

g r a p h i t e   i n s e r t s .  

2.  A  c o n t a c t   a s s e m b l y   a c c o r d i n g   to  c l a i m   1  h a v i n g  

a t   l e a s t   f o u r   g r a p h i t e   i n s e r t s .  

3.  A  c o n t a c t   a s s e m b l y   a c c o r d i n g   to  c l a i m   1  o r  

c l a i m   2  w h e r e i n   t he   wedge  a n g l e   b e t w e e n   t he   s i d e   w a l l s  

of  the   g r o o v e s   is  s u c h   as  to  g i v e   s u f f i c i e n t l y   f i r m  

p r e s s u r e   b e t w e e n   the   g r a p h i t e   i n s e r t s   and  t he   s i d e s   o f  

the   g r o o v e   on  the   one  hand  and  the   s a i d   o t h e r   of  t h e  

f a c e s   on  the   o t h e r   hand  to  p r o v i d e   a d e q u a t e   e l e c t r i c a l  



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

movemen t   of  the   i n s e r t s   u n d e r   p r e s s u r e   to  t a k e   up  a n y  

i n a c c u r a c i e s   in  t he   s a i d   o t h e r   of  t he   f a c e s .  

4.  A  c o n t a c t   a s s e m b l y   a c c o r d i n g   to  c l a i m   3  w h e r e i n  

the   s a i d   wedge  a n g l e   is  a p p r o x i m a t e l y   1 4 ° .  

5.  A  c o n t a c t   a s s e m b l y   a c c o r d i n g   to  a n y  o n e   of  t h e  

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

a r e   t he   c u r v e d   body   of  a  c l amp   and  t h e   r o u n d e d   s u r f a c e  

of  an  e l e c t r o d e   h e l d   by  the   c l a m p .  

6.  A  c o n t a c t   a s s e m b l y   a c c o r d i n g   to  c l a i m   6  w h e r e i n  

t he   e l e c t r o d e   is   a  c y l i n d r i c a l   g r a p h i t e   e l e c t r o d e .  

7.  A  c o n t a c t   a s s e m b l y   a c c o r d i n g   to   c l a i m   6  w h e r e i n  

the   g r a p h i t e   is  c o a t e d   w i t h   a l u m i n i u m .  

8.  A  c o n t a c t   a s s e m b l y   a c c o r d i n g   to   a n y  o n e   o f  

c l a i m s   1  to  4  w h e r e i n   the   two  c o n d u c t i n g   e l e m e n t s   a r e  

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

ing  an  e l e c t r o d e   and  a  c l amp  b i a s s e d   t o w a r d s   s a i d  

c o n t a c t i n g   e l e m e n t .  
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