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Cooling  panel  for  electric  arc  furnaces. 
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This  invention  concerns  a  cooling  plate  for  electric 
arc  furnaces  either  for  obtaining  the  ring  situated  higher 
than  the  bath  or  for  obtaining  the  furnace  cover,  where- 
by  the  inner  side  may  comprise  supports  and  anchorage 
means  for  the  refractory  material  and  inlet  and  outlet 
attachments  for  the  cooling  liquid,  the  panel  being  ob- 
tained  with  any  desired  thick  plate  cut  to  a  desired,  pre- 
ferential  profile  (21-22-27),  and  a  coordinated  plurality 
of  channels  (29-30-32-37)  substantially  contained 
within  the  thickness  of  said  plate  being  obtained  by  pro- 
cessing  with  a  tool,  whereby  the  plate  is  shaped  as  wish- 
ed  and  consists  of  any  desired,  but  advantageously  me- 
tallic,  material. 



The  s u b j e c t   of  t h i s   i n v e n t i o n   is  a  c o o l i n g   p a n e l   f o r  

e l e c t r i c   a rc   f u r n a c e s ;   to  be  more  e x a c t ,   the   s u b j e c t   of  t h i s  

i n v e n t i o n   i s   a  c o o l i n g   p a n e l   of  the   t ype   emp loyed   to  c o o l  .  

the  u p p e r   band  of  t he   w a l l   of  the   e l e c t r i c   a rc   f u r n a c e   or  t o  

cool   the   c o v e r   of  s a i d   f u r n a c e .  

Some  r i n g s   a re   f o rmed   wi th   b o x - w i s e   e l e m e n t s   w i t h i n   w h i c h  

the  c o o l i n g   w a t e r   c i r c u l a t e s .   Of  the  same  type   i s   the   d o w n - .  

ga te   d e s c r i b e d   in   p a t e n t   CH  221354,   a c c o r d i n g   to  which  s a i d  

d o w n - g a t e   has   i t s   s i d e s   and  beam  p a r t   made  of  a  b o x - w i s e  

me ta l   s t r u c t u r e ,   and  the   w a t e r   c i r c u l a t e s   w i t h i n   t h e m .  

The  i n t e g r a l   r i n g   e n v i s a g e d   in  DE  AS  2631982  to  c o o l  

the  u p p e r   band  of  t he   w a l l   of  the   f u r n a c e   a l s o   has   a  b o x -  

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

has  a  r e f r a c t o r y   l i n i n g   a r r a n g e d   f o r   i t s   i n n e r   s u r f a c e .  

F r e n c h   p a t e n t   No.  1514515  h a s ,   i n s t e a d ,   two  i n t e g r a l  

b o x - w i s e   r i n g s ,   l o c a t e d   one  above  the  o t h e r ,   to  coo l   t h e  

upper   band  of  the   f u r n a c e   wa l l   and  a  l i k e   s t r u c t u r e   to  c o o l .  

the  f u r n a c e   c o v e r .   In  t h i s   p a t e n t   the   b o x - w i s e   e l e m e n t s   a r e .  

c o n n e c t e d   to  the  r e f r a c t o r y   w a l l s   w i th   some  a n c h o r a g e   m e a n s .  

and  have  in   t h e i r   h o l l o w   i n s i d e s   some  p i p e s   in  which  t h e  



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

P a t e n t   DE  AS  2659827  has   two  b o x - w i s e   c o o l i n g   r i n g s ,  

b o t h   a l i k e ,   a r r a n g e d   one  above  t h e   o t h e r .   In  t h i s   case   s a i d .  

r i n g s   a re   made  in   s e g m e n t s   c o n n e c t e d   t o g e t h e r   and  have  s o m e .  

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

t h e   h e a t - c a r r y i n g   c a p a c i t y .  

P a t e n t   US  3829595  (FR  7 3 . 0 2 4 5 5 )   e n v i s a g e s   the   use  of  t w o  

r i n g s   s i t u a t e d   one  above  the   o t h e r   and  made  in   s e g m e n t s   w i t h  

s o l i d   m e t a l   b l o c k s   c o n n e c t e d   t o g e t h e r ;   some  v e r t i c a l   p i p e s  .  

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

w a t e r .   S a i d   b l o c k s   have  a  r e f r a c t o r y   l i n i n g   and  r e f r a c t o r y  .  

b r i c k s   on  t h e i r   i n n e r   s u r f a c e .  

German  u t i l i t y   model   GM  7616608   e n v i s a g e s ,   i n s t e a d ,   a  

f u r n a c e   in   wh ich   a re   f o r e s e e n   t h r e e   c o o l i n g   zones   d i s p o s e d  

s y m m e t r i c a l l y   a r o u n d   the   u p p e r   band   of  t he   f u r n a c e   w a l l ;  

e a c h   zone  c o m p r i s e s   a  p l u r a l i t y   of  m e t a l   c o o l i n g   b l o c k s   p r o -  

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

w a t e r ;   the   i n n e r   s u r f a c e   of  the   b l o c k s   i s   e q u i p p e d   wi th   m e t a l  

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

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

.  A  l i k e   s o l u t i o n   i s   e n v i s a g e d   by  p a t e n t   US  3849587  w h e r e -  

i n   t he   z o n e s   c h o s e n   f o r   the   c o o l i n g   a re   p r o v i d e d   wi th   b o x -  .  

w i s e   e l e m e n t s   c o o l e d  w i t h   w a t e r ,   or  e l s e   t h e r e   a re   m e t a l  

b l o c k s   e q u i p p e d   w i th   i n t e r n a l   p i p e s   f u s e d   to  the   i n s i d e   o f  

s a i d   b l o c k s . .  

.  P a t e n t s   US  3743752 ,   US  3777043  and  GB  1193527  a l so   f o r e -  

s e e   t he   i n s t a l l a t i o n   of  b o x - w i s e   c o o l i n g   e l e m e n t s   to  be  a p p l i e d  

a t   p o i n t s   where   the  t e m p e r a t u r e   i s   v e r y  h i g h .  

.  O t h e r   r i n g s   c o n s i s t   of  s e g m e n t e d   c o o l i n g   e l e m e n t s   i n  

w h i c h   a  c a s t   i r o n  o r   c o p p e r   b l o c k   e n c l o s e s   a  c h a n n e l   in   c o i l s  

. w h e r e i n   t he   w a t e r   c i r c u l a t e s ,   as  in   p a t e n t   US  3843106 ,   t h e  

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

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



In  o t h e r   c a s e s   s a i d   c o i l e d   c h a n n e l   i s   no t   e n c l o s e d   i n  .  

nor   f u s e d   to  the   r e f r a c t o r y   m a t e r i a l   nor   to  the   c a s t   i r o n  

or  coppe r   b l o c k   as  in   US  3843106 ,   but   i s  e n v i s a g e d   as  b e i n g .  

.on  the  o u t s i d e   of  the   f u r n a c e   and  of  i t s   c o v e r ,   as  in   p a t e n t  

FR  8 7 3 . 4 7 8 ,   or  e l s e   s a i d   c o i l e d   c h a n n e l   i s   a l s o   wound  a r o u n d  

.the  e l e c t r o d e s   at  the   i n l e t   f o r   s a i d   e l e c t r o d e s   as  in   p a t e n t  

FR  1238713.   A n o t h e r   l a y - o u t   is  v i s u a l i s e d   in  p a t e n t   FR  1 1 5 5 7 2 3 ,  

which  f o r e s e e s   an  e l e c t r i c   arc   f u r n a c e   c o n s i s t i n g   of  two  c o -  

a x i a l   j a c k e t s   l o c a t e d   one  i n s i d e   the   o t h e r   and  s e p a r a t e d   f r o m  

.each  o t h e r   by  a  s p a c e ;   the   i n n e r   j a c k e t   i s   c o o l e d   w i th   g a s  

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

wi th   w a t e r   coming   in   at  t he   b o t t o m   and  g o i n g   out   at  the   t o p .  

.The  a n n u l a r   c a v i t y   of  the   o u t e r   j a c k e t   has   some  v e r t i c a l  

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

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

m e t a l - f o i l   e l e m e n t   f i x e d  b e t w e e n   the   i n t e r n a l   w a l l s   of  s a i d .  

c i r c u l a r   c a v i t y .  

There  a re   a l s o   o t h e r   t y p e s   of  r i n g s ,   but   a l l   of  t h e m  

a r e   complex   to  make  and  a re   not   v e r y   r e l i a b l e   owing  to  t h e  .  

t h e r m a l   s t r e s s e s   which   t h e y   u n d e r g o   p e r i o d i c a l l y   and  c o n t i - .  

n u o u s l y   and  which   b r i n g   a b o u t   a  l e s s e n i n g   of  the   l i f e   of  t h e  

r e f r a c t o r y   m a t e r i a l   and  t h u s   of  the   f u r n a c e   i t s e l f .  

This   l e s s e n i n g   of  the   l i f e   i n c r e a s e s   the   c o s t   and  t h e  

t ime  n e e d e d   to  r e a d y   the   w a l l s   and  c o v e r   of  the   f u r n a c e .  

This   i n v e n t i o n   t e n d s   to  overcome  t h i s   p r o b l e m   by  t h e  

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

i o n   of  the   c o o l i n g   r i n g   or  f u r n a c e   c o v e r .   The  i n v e n t i o n   com-  

b i n e s   easy   m a n u f a c t u r e   w i t h   a  s a f e   s t r u c t u r e   a b l e   to  a b s o r b .  

any  t h e r m a l   or  m e c h a n i c a l   s h o c k ,   and  a l s o  o f f e r s   an  e x t r e m e l y  

.simple  s t r u c t u r e   to  be  c o n s t r u c t e d .  

A c c o r d i n g   to  the   i n v e n t i o n   a  p a n e l   of  t h i c k   p l a t e   i s  

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

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



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

of   i n t e r n a l   c h a n n e l s   i s   made  w i t h   a  t o o l ,   and  t h e y   a re   c o n - .  

n e c t e d   t o g e t h e r   w i t h   m a n i f o l d s .   As  s a i d ,   the   p a n e l s   a re   shar -  

ped  a c c o r d i n g   to  the   c i r c u m s t a n c e s   in   q u e s t i o n   so  as  to  a s .  

sume  a  p a r t i a l l y   c y l i n d r i c a l   c o n f o r m a t i o n   or  a  p a r t i a l l y  

t r u n c a t e d - c o n e  c o n f o r m a t i o n   b e f o r e   or  a f t e r   t he   m a c h i n i n g  
has   been   c a r r i e d   o u t ,   or  e l s e   b e f o r e   or  a f t e r   t he   c l o s u r e   o f  

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

or   t r a n s i t   c h a n n e l s   may  be  made  a t   the   ends  or  in   an  i n t e r - .  

m e d i a t e   p o s i t i o n   by  m a c h i n i n g   t he   e x p o s e d   o u t e r   s u r f a c e   w i t h  

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

. shee t   s e a l e d   to  t he   p a n e l   by  w e l d i n g .   Next ,   t he   i n l e t  a n d  

o u t l e t   a t t a c h m e n t s   a r e   a r r a n g e d   in   any  d e s i r e d   s u i t a b l e   p o -  
s i t i o n   on  the   o u t e r   s u r f a c e   of  t he   p a n e l   so  as  to  c o r r e s p o n d  

.with  the   m a n i f o l d s .  

A c c o r d i n g   to  t h e   i n v e n t i o n   the   p a t h   of  t he   c i r c u l a t i n g ,  

.water   can  be  h i g h l y   v a r i e d   w i t h i n   the   l i m i t s   a l l o w e d   by  t h e  

making   of  t he   c h a n n e l s   w i t h   a  t o o l ,   w h e t h e r   i t   be  done  b y  

d r i l l i n g   ( f o r   i n s t a n c e ,   w i t h   a  s t r a i g h t - f l u t e   d r i l l )   or  b y  .  

m i l l i n g   or  w i t h   a  s h a p i n g   or  m i l l i n g   mach ine   f o r   p l a t e ,   f o r .  

e x a m p l e .  

O n e  p u r p o s e   of  t h i s   i n v e n t i o n   i s   to  e n v i s a g e   a  c o o l i n g .  

.panel   which   can  be  m a c h i n e d   from  p l a t e   of  a  s u i t a b l e   t h i c k - .  

n e s s   a v a i l a b l e   c o m m e r c i a l l y ;   s a i d   p l a t e   must  be  c a p a b l e   o f  

b e i n g   worked   r e a d i l y   w i t h  a   t o o l   so  as  to  h o l d   i n s i d e   i t s e l f  

.the  c o o l i n g   c h a n n e l s   i n   a  q u a n t i t y   enough  f o r   the   p u r p o s e .  

A n o t h e r   p u r p o s e   of  t h i s   i n v e n t i o n   i s   to  v i s u a l i s e   a  

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

. formed  as  d e s i r e d ,   which   can  be  i n c r e a s e d   in   number   and  v o -  

lume ,   in   t he   zones   of  h i g h e r   t e m p e r a t u r e .  

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

h a s   a  low  c o s t   and  c a n  b e   r e a d i l y   and  e c o n o m i c a l l y   r e p l a c e d .  

.or  a d j u s t e d   i f   f o u n d   f a u l t y .   A g a i n ,   a  p u r p o s e   i s   to  o b t a i n   a  



c o o l i n g   p a n e l   f rom  t h i c k   p l a t e   w i th   one  or  more  c o n d u i t s   o r  

m a n i f o l d s   made,   p e r h a p s   at   l e a s t   p a r t l y ,   in  i t s   e x p o s e d   s u r -  

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

I t   i s   an  a d v a n t a g e o u s   f a c t   t h a t   the   p a n e l   of  t h i s   i n v e n t i o n  

does   no t   r e q u i r e   a u x i l i a r y   l i n i n g   p i p e s ,   t h u s   e n a b l i n g   a  . .  

l a r g e   r e d u c t i o n   to  be  made  in   b o t h   c o s t s   and  and  w e i g h t .   I t .  

i s   a l s o   an  a d v a n t a g e o u s   f a c t   t h a t   the   c o o l i n g   c h a n n e l s   c a n  

be  l o c a t e d   v e r y   n e a r   the   s u r f a c e ,   u n l i k e   p a n e l s   made  by  c a s t -  

i n g ,   which   need   g r e a t e r   m i n i m u m  t h i c k n e s s e s .   Th i s   a l s o   e n -  

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

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

a  more  u n i f o r m   and  e f f i c i e n t   b l o c k   to  a b s o r b   h e a t .  

Yet  a n o t h e r   a d v a n t a g e   i s   t he   a b i l i t y   o f f e r e d   by  t h i s   i n v e n t -  

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

and  h o m o g e n e o u s   m a t e r i a l   w i t h   no  r i s k s   of  l e a k a g e   in   the   c o o l -  

i n g   w a t e r   c i r c u i t ,   w h i l e   i t   i s   a l s o   an  a d v a n t a g e   to  be  a b l e .  

to  i n s t a l   a d e q u a t e   s u p p o r t s   f o r   the  r e f r a c t o r y   m a t e r i a l .  

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

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

u t e   the   c o o l i n g   r i n g   or  the   f u r n a c e   c o v e r   f o r   e l e c t r i c   a r c  .  

f u r n a c e s ;   s a i d   p a n e l   can  be  c o n n e c t e d   to  o t h e r   s i m i l a r   p a n e l s  

to   c o n s t i t u t e   t o g e t h e r   the   r e q u i r e d   c o n t a i n i n g   and  c o o l i n g  .  

s t r u c t u r e .  

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

be  u s e d   w i t h   a rc   f u r n a c e s  e i t h e r   to  o b t a i n  t h e   r i n g   l y i n g  

above   the   b a t h   or  to  o b t a i n   the   f u r n a c e   c o v e r ;   t he   i n n e r  

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

means  f o r   t he   r e f r a c t o r y   m a t e r i a l ,   wh i l e   the   o u t e r   s i d e   m a y .  

have   a t t a c h m e n t s   f o r   t he   d e l i v e r y   and  d i s c h a r g e   of  the   c o o l -  

i n g   f l u i d ;   t he   p a n e l   i s   c h a r a c t e r i z e d   by  the   f a c t   t h a t   i t   i s  

made  of  any  d e s i r e d   t h i c k   p l a t e   and  cut   to  a  d e s i r e d   p r e f e r -  

. e n t i a l   p r o f i l e ,   a  c o o r d i n a t e d   p l u r a l i t y   of  c h a n n e l s   s u b s t a n t -  

i a l l y   c o n t a i n e d   w i t h i n   the   t h i c k n e s s   of  s a i d   p l a t e   b e i n g  



made  by  p r o c e s s i n g   w i t h   a  t o o l ,   and  t he   p l a t e   b e i n g   s h a p e d  .  

as  w i shed   and  c o n s i s t i n g   of  any  d e s i r e d   bu t   a d v a n t a g e o u s l y  .  

m e t a l l i c   m a t e r i a l .  

Let  us  now  see  a  p r e f e r e n t i a l   s o l u t i o n   of  the   i n v e n t i o n  

wi th   the   a i d   of  the   a t t a c h e d   t a b l e s ,   which  a re   g i v e n   as  n o n -  

r e s t r i c t i v e   e x a m p l e s .   In  the  f i g u r e s   we  have  the   f o l l o w i n g : -  

F i g .   I  shows  a  c i r c u m f e r e n t i a l   p a n e l   w i th   s u b s t a n t i a l l y   c e n -  

t r a l   i n l e t   and  o u t l e t   a t t a c h m e n t s ;  

F i g .   2  s h o w s  a   s t r a i g h t e n e d ,   l e n g t h w i s e ,   u p r i g h t   s e c t i o n   o f  

the   p a n e l   of  F i g .   I ;  

F i g .   3  shows  a  c r o s s w i s e ,   u p r i g h t   s e c t i o n   of  the   p a n e l   o f  .  

F i g .   I  a l o n g   the   a x i s   of  t he   a t t a c h m e n t s ;  

F i g .   4  shows  a  l e n g t h w i s e ,   u p r i g h t   s e c t i o n   of  a  v a r i a n t   o f .  

.  t he   p a n e l   of  F i g .   I ;  

F i g .   5  shows  a  l e n g t h w i s e ,   u p r i g h t   s e c t i o n   of  a n o t h e r   v a r i -  

an t   of  t he   p a n e l   of  F i g .   I ;  

F i g .   6  shows  a  c r o s s w i s e ,   u p r i g h t   s e c t i o n   of  t he   p a n e l   o f  

F i g .  5 ;  

F i g .   7  shows  a  c u t a w a y   p a n e l   f o r   a  f u r n a c e   c o v e r ;  

F i g .   8  shows  a  c u t a w a y   p a n e l   f o r   a  f u r n a c e   c o v e r   w i th   a  

h o l e   p r o v i d e d ;  

F i g s .   9  a - b - c -   show  a  p o s s i b l e   s e c t i o n   of  t he   h o l e   of  F i g .  8 ;  

F i g .   10  shows  a  v a r i a n t   of  the   p a n e l   of  F i g .   7 ;  

.Fig.  I I   shows  a  v a r i a n t   of  the   p a n e l   of  F i g .   8 ;  

F i g . 1 2 - 1 3  s h o w  a   h e a d   m a n i f o l d   made  in   the  e x p o s e d   o u t e r   s u r -  

f a c e   and  t h e n   c l o s e d ;  

F i g .   14  shows  d i a g r a m m a t i c a l l y   a  p o s s i b l e   i n s t a l l a t i o n .  

The  same  p a r t s   i n   the   f i g u r e s   b e a r   t he   same  r e f e r e n c e  

n u m b e r s .  

In  the   f i g u r e s   we  have   as  f o l l o w s ;   20  i s   g e n e r i c a l l y  a  

p a n e l   f o r   t h e   s i d e   o f   the   f u r n a c e ,   w h i l e   120  i s   a  p a n e l   f o r  

.the  top  t h e r e o f ;   t he   s i d e   p a n e l   i s   s h a p e d   a d v a n t a g e o u s l y   a s  

.a  segment   of  the '   c i r c u m f e r e n c e ,   w h e r e a s   the   top   p a n e l   f i t s  



a  s e c t i o n   of  the   f u r n a c e   c o v e r ;   t he   top  p a n e l - m a y   c o m p r i s e  .  

some  h o l e s   ( f o r   the  e n t r y   of  t he   e l e c t r o d e s ,   the   o u t l e t   f o r .  

f u m e s ,   the   i n t r o d u c t i o n   of  i n o c u l a n t s ,   e t c . ) ,   which  may  b e  

p o s i t i o n e d   in   the   m i d d l e   of  the   p a n e l   (as   pe r   the   e x a m p l e s  .  

of  F i g s .   8  and  I I )   or  at  i t s   s i d e   or  in   any  o t h e r   d e s i r e d  

p o s i t i o n   w i t h o u t   a f f e c t i n g   the   p u r p o s e s   of  the   i n v e n t i o n ;  

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

to  s u i t   the   u s a g e s   and  r e q u i r e m e n t s ;   21  and  22  a re   r e s p e c t -  

i v e l y   the   u p p e r   and  l o w e r   s i d e s ;   s a i d   s i d e a ,   as  a l s o   the   l a  

t e r a l   s i d e s   27,  may  i n c l u d e   s p e c i a l   p r o f i l e s   or  s h a p i n g s   s o .  

as  to  f a c i l i t a t e   c o n n e c t i o n s ,   i n s t a l l a t i o n ,   a i r t i g h t   s e a l ,  

e t c . ;   23  i s   the   i n n e r   f a c e   and  may  c o m p r i s e   some  s u i t a b l e  .  

means  28  of  any  d e s i r e d   shape   and  t ype   which  can  improve   a n d  

f a c i l i t a t e   the   i n s t a l l a t i o n   of  the   r e f r a c t o r y  m a t e r i a l ;   2 4 .  

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

t h e   c o n n e c t i n g   p i p e s   or  a t t a c h m e n t s   25  a n d  2 6   f o r   c o n n e c t i o n  

to  the   d e l i v e r y   or  d i s c h a r g e   of  c o o l i n g   l i q u i d ;   25  and  2 6  .  

a r e   the   i n l e t   and  o u t l e t   a t t a c h m e n t s ,   or  v i c e v e r s a ,   w h i c h  

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

.employed;   28  a re   the   a n c h o r a g e s   or  a n c h o r a g e   means  w h i c h  

s e r v e   to  f a c i l i t a t e   t he   i n s t a l l a t i o n   and  r e t a i n i n g   of  t h e  

r e f r a c t o r y   m a t e r i a l ;   s a i d   a n c h o r a g e   means  can  be  w e l d e d ,  

. sc rewed  or  i n s e r t e d   i n t o   a p p r o p r i a t e   h o l e s   and  c lamped   t h e r e ,  

.for  i n s t a n c e ,   w i t h   n u t s   on  the   f a c e   24;  2 9  -   1 2 9  -   229  a r e .  

. c h a n n e l s   a c t i n g   as  an  u p p e r   m a n i f o l d ;   3 0  -   1 3 0  -   230  a r e  

c h a n n e l s   a c t i n g   as  a  l o w e r   m a n i f o l d   ( t he   d e f i n i t i o n   of  u p p e r  

.and  l o w e r   m a n i f o l d   h e r e   b e i n g   m e r e l y   i l l u s t r a t i v e ) ;   31  a n d  

I 3 I   a re   p o s s i b l e   t r a c t s   to  c o n n e c t   one  or  b o t h   of  the   a t t a c h -  

m e n t s   to  the   c h a n n e l s   29  and  30  a c t i n g   as  m a n i f o l d s ;   32  a r e  

.the  c o n d u i t s   which  convey   the   c o o l i n g   l i q u i d   c o d i n g   from  t h e  

m a n i f o l d s ;   33  a re   p l u g s   which   a re   f i x e d   to  g ive   a  w a t e r t i g h t  

. sea l   at  the   e n d s ,   in  t he   s i d e s   and,   p o s s i b l y ,   in  the  f a c e s  

by  b l o c k i n g   the   c h a n n e l s   29,  30  and  32;  the   p l u g s   33  can  b e .  



s c r e w e d ,   w e l d e d   or  i n s e r t e d   u n d e r   p r e s s u r e   and  can  c o o p e r a t e  

.or  n o t   w i th   w a t e r t i g h t   p a c k i n g s ;   34  a re   the   i n s i d e   p l u g s  

w h i c h   a re   i n s e r t e d ,   f o r   i n s t a n c e ,   i n t o   the   m a n i f o l d s   to  d i - .  

v i d e   them  i n t o   s e c t i o n s   and  to  m o d i f y   the   c i r c u l a t i o n   of  l i -  

q u i d   as  w i s h e d ;   35  i s   the   c o v e r   of  t he   c h a n n e l   made  in   t h e  

e x p o s e d   s u r f a c e   and  t h e n   c l o s e d ;   s a i d   c o v e r   may  be  w h o l l y   o r  

p a r t i a l l y   embedded  or  be  f i x e d   on  the   o u t s i d e ;   36  i s   a  p o s -  

s i b l e   h o l e   in   the   p a n e l s ;   i t   s e r v e s   f o r   v e r y   v a r i e d   u se s   a n d  

may  have   v e r y  v a r i e d   s h a p e s   and  s e c t i o n s ;   i t   can  l i e   in  a n y .  

d e s i r e d   p o s i t i o n   in   the   p a n e l   and  t h u s   may  be  s i t u a t e d   i n -  .  

d i f f e r e n t l y   in   the   m i d d l e ,   in   an  i n t e r m e d i a t e   p o s i t i o n   o r  

n e a r   t he   edge  or  may  be  f o r m e d   in   t he   edge  so  as  to  c o r r e s - .  

p o n d   w i t h   t he   n e i g h b o u r i n g   p a n e l   as  w e l l ;   37  i s   the   a n n u l a r  

m a n i f o l d   c h a n n e l   and  can  be  made  in   d i f f e r e n t   ways  as  s h o w n .  

i n   F i g s .   9a ,   g b  a n d   9c;  38  i s   t he   c l o s u r e   f o r   the   c h a n n e l  

37  and  i s   such   as  to  p e r m i t   t he   c o o l i n g   l i q u i d   to  c i r c u l a t e  

a r o u n d   the   h o l e   36  bu t   no t   to  r u n   o u t ;   39  i s   t he   s h a f t   o f  

t h e   e l e c t r i c   f u r n a c e ;   40  are   t he   e l e c t r o d e s ;   41  are  e x a m p l e s  

o f   d e l i v e r y   means  w h i l e   42  a re   e x a m p l e s   of  d i s c h a r g e   m e a n s ,  

b u t   b o t h   of  them  c o u l d   be  i n v e r t e d ;   s a i d   o u t e r   m a n i f o l d s   4 1 .  

and   42  a re   shown  c o n n e c t e d   in   a  r i n g   bu t   in   a c t u a l   f a c t   c a n .  

be  c o n n e c t e d   as  w i s h e d .  

The  method   of  w o r k i n g   i s   e v i d e n t .   The  l i q u i d   e n t e r s  

t h r o u g h   25  or  26  and,  a f t e r   h a v i n g   p a s s e d   t h r o u g h   the  m a n i -  

f o l d s   29  and  30,  the   c o n d u i t   32  and  the   p o s s i b l e   t r a c t s   3 1  

.and  I 3 I ,   l e a v e s   t h r o u g h   26  or  2 5 .  

The  me thod   of  o b t a i n i n g   the   p a n e l s   2 0  -   120  i s   l i k e -  

w i s e   e v i d e n t ,   and  the   s e q u e n c e   of  t he   p h a s e s   i n d i c a t e d   c a n  .  

v a r y ,   one  b e i n g   c a r r i e d   out  e a r l i e r   or  l a t e r   t h a n   the  o t h e r s  

t o   s u i t   the   m e a n s  e m p l o y e d .  

H a v i n g   cu t   the   p a n e l   2 0  -   120  a c c o r d i n g  t o   the  p e r i -  

p h e r a l ,   g e o m e t r i c   s i z e s   r e q u i r e d ,   s t e p s   a re   t a k e n   to  make 

. the  c h a n n e l s   29,  30  and  32  and,  p e r h a p s ,   3 7 .  



Sa id   c h a n n e l s   can  be  made  w h o l l y   or  p a r t i a l l y   w i th   a  

d r i l l   and  b i t   ( f o r   i n s t a n c e ,   w i th   a  s o - c a l l e d   s t r a i g h t - f l u t e  

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

t o o l   ( f o r   i n s t a n c e ,   f o r   the  c h a n n e l s   37  of  F i g s .   9a  and  9 b ) ,  

or  a g a i n   w i t h   a  s h a p i n g   mach ine   (o r   m i l l i n g   m a c h i n e )   f o r  

p l a t e .  

The  p l u g s   33  or  c l o s u r e s   3 5  -  3 8   are   t h e n   f i x e d   w i t h   a n y  

d e s i r e d   means  such  as  w e l d i n g ,   s c r e w i n g ,   p r e s s u r e ,   e t c .  

F i g . 5 ,   in   f a c t ,   shows  the  ca se   of  a  p a n e l   w h e r e i n   a  

head   c h a n n e l   i s   o b t a i n e d   by  m i l l i n g   (shown  as  an  example   o f .  

a  n o n - t h r o u g h   c h a n n e l ) ,   w h i l e   the   o t h e r   c h a n n e l   129  s e r v e s  
to  c o n n e c t   t he   v a r i o u s   c o n d u i t s   32  and,   p e r h a p s ,   31  w i t h o u t  

s a i d   c o n d u i t s   b e i n g   t h e r e a f t e r   p l u g g e d   as  pe r   t he   e x a m p l e s  

of  F i g .   4  and  o t h e r   s o l u t i o n s .  

The  c o n d u i t s   32  can  o b v i o u s l y   be  v e r t i c a l   or  h o r i z o n t a l  

or  f o l l o w   any  d e s i r e d   s l o p e .  

F ig .   7  shows  an  example   w h e r e i n   the   m a n i f o l d   30  was  made  

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

32  a r e   a l s o   no t   t h r o u g h   c h a n n e l s .   M o r e o v e r ,   F i g .   7  shows  a  

c o n d u i t   32  made,   f o r   i n s t a n c e ,   by  m i l l i n g .  

The  c o n d u i t s   32  can  l i e   in  any  d i r e c t i o n   in   the  p a n e l  

1 2 0 .  

F i g s .   9  show  some  p o s s i b l e   t y p e s   of  c o l l a r s   b o t h   f o r  

t he   c o o l i n g   of  the   edge  of  the  e l e c t r o d e   and  f o r   c o n n e c t i n g  

t he   t h i r d   or  f o u r t h   h o l e .  

We  have  d e s c r i b e d   some  v a r i a n t s   h e r e ,   bu t   o t h e r s  a r e  

p o s s i b l e   f o r   a  t e c h n i c i a n   in  t h i s   f i e l d ,   j u s t   as  i t   i s   p o s -  
s i b l e   to  i n t r o d u c e   i n t e g r a t i n g   a n d / o r   r e p l a c i n g   m o d i f i c a t i o n s  

or  v a r i a n t s   w i t h o u t   d e p a r t i n g   t h e r e b y   f rom  the   scope   of  t h e  

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

Thus  the   p r o p o r t i o n s   a n d / o r   s i z e s   can  be  c h a n g e d ,   a n d  

o t h e r   t y p e s   of  c o u r s e s   can  be  r e a l i z e d ;   i t   i s   p o s s i b l e   t o  

make  c h a n n e l s   w h o l l y   by  d r i l l i n g ,   or  p a r t l y  b y   d r i l l i n g   a n d  



p a r t l y   by  w o r k i n g   on  the   e x p o s e d   s u r f a c e   and  t h e n   c l o s i n g  

t he   c h a n n e l ,   or  a l l   t he   c h a n n e l s   can  be  made  in   the   o p e n  

e x p o s e d   s u r f a c e   and  t h e n   c l o s e d ;   i t   i s   p o s s i b l e   to  make  t h e  

m a n i f o l d s   2 9  -   30  h o r i z o n t a l ,   a l m o s t   h o r i z o n t a l ,   v e r t i c a l   o r  

a l m o s t   v e r t i c a l   o r ,   in   g e n e r a l ,   in   any  d e s i r e d   d i r e c t i o n ;   i t  

i s   p o s s i b l e   t o  m a k e   t h e   c o n d u i t s   32  meet   the   m a n i f o l d s   2 9  -  

30  at  any  d e s i r e d   a n g l e ;   t he   whole   c o u r s e   can  c o n s i s t   of  o n e  

s i n g l e   c o n d u i t ,   and  so  on.  These   and  o t h e r   v a r i a n t s   a re   a l l .  

p o s s i b l e   f o r   a  t e c h n i c i a n   in   t h i s   f i e l d .  



I .   C o o l i n g   p a n e l   f o r   e l e c t r i c   a rc   f u r n a c e s ,   e i t h e r   to  f o r m  

the   r i n g   s i t u a t e d   h i g h e r   t h a n   the   b a t h   or  to  form  the   f u r n a c e  

c o v e r ,   w h e r e b y   the  i n n e r   s i d e   and ,   a d v a n t a g e o u s l y ,   the   o u t e r  

s i d e   c o m p r i s e   s u p p o r t s   and  a n c h o r a g e   means  f o r   the   r e f r a c t - .  

o ry   m a t e r i a l   and  a l s o   i n l e t   and  o u t l e t   a t t a c h m e n t s   f o r   t h e  .  

c o o l i n g   l i q u i d ,   b e i n g   c h a r a c t e r i z e d   by  the   f a c t   t h a t   i t   i s  

made  of  any  d e s i r e d   t h i c k   p l a t e   cut   to  a  d e s i r e d ,   p r e f e r e n t -  

i a l   p r o f i l e   ( 2 1  -   2 2  -   27 ) ,   w h e r e i n   a  c o o r d i n a t e d   p l u r a l i t y  

of  c h a n n e l s   ( 2 9  -   3 0  -   3 2  -   37)  s u b s t a n t i a l l y   c o n t a i n e d   w i t h -  

i n   the   t h i c k n e s s   of  s a i d   p l a t e   i s   o b t a i n e d   by  p r o c e s s i n g   w i t h  

a  t o o l   and  w h e r e i n   the   p l a t e   i s   s h a p e d   as  w i s h e d   and  c o n s i s t s  

.of  any  d e s i r e d ,   but   a d v a n t a g e o u s l y   m e t a l l i c ,   m a t e r i a l .  

2.  C o o l i n g   p a n e l   f o r   e l e c t r i c   a rc   f u r n a c e s ,   as  in  Cla im  I ,  

c h a r a c t e r i z e d   by  the   f a c t   t h a t   t he   c h a n n e l s   ( 2 9  -   3 0  -   32  - .  
37)  a re   o r i e n t e d   and  c o n n e c t e d   as  w i s h e d ,   whereby   at  l e a s t  

some  of  t he   c h a n n e l s   a re   p l u g g e d   (33)  at  t h e i r   ends  so  as  t o  

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

3.  C o o l i n g   p a n e l   f o r   e l e c t r i c   a r c   f u r n a c e s ,   as  in   C l a i m s   1 

and  2,  c h a r a c t e r i z e d   by  the  f a c t   t h a t   the   p l u g s   (33)  a r e  

w e l d e d .  

4.  C o o l i n g   p a n e l   f o r   e l e c t r i c   a rc   f u r n a c e s ,   as  in  C la ims   I  

and  2,  c h a r a c t e r i z e d   by  the   f a c t   t h a t   the   p l u g s   (33)  a r e  

s c r e w e d .  

.5.  C o o l i n g   p a n e l   f o r   e l e c t r i c   a rc   f u r n a c e s ,   as  in  C l a i m s  I  

and  2,  c h a r a c t e r i z e d   by  the   f a c t   t h a t   the   p l u g s   (33)  a r e  

f o r c e d   i n t o   p o s i t i o n   u n d e r   p r e s s u r e .  

.6.  C o o l i n g   p a n e l   f o r   e l e c t r i c   a rc   f u r n a c e s ,   as  in  Claim  I  

and  in   one  or  a n o t h e r   of  the   C l a i m s   t h e r e a f t e r ,   c h a r a c t e r -  

i z e d   by  the   f a c t   t h a t   the   m a n i f o l d s   ( 2 9  -   3 0  -  3 7 )   are   c o n -  

n e c t e d   to  at   l e a s t   one  c o n d u i t   ( 3 2 ) .  

.7.  C o o l i n g   p a n e l   fo r   e l e c t r i c   a rc   f u r n a c e s ,   as  in  Claim  I  

.and  in  one  or  a n o t h e r   of  the   C l a i m s   t h e r e a f t e r ,   c h a r a c t e r -  

i z e d   by  the   f a c t   t h a t   at   l e a s t   p a r t   of  the   m a n i f o l d s   ( 2 g  -  



3 0  -   37)  a re   o b t a i n e d   f rom  t h e - o p e n   e x p o s e d   s u r f a c e   ( F i g s .  

I 2  -   13)  and  have   w a t e r t i g h t   c l o s u r e   e l e m e n t s   ( 3 5 - -   3 8 ) .  

8.  C o o l i n g   p a n e l   f o r   e l e c t r i c   a rc   f u r n a c e s ,   as  in   Cla im  I .  

and  in  one  or  a n o t h e r   of  the   C l a i m s   t h e r e a f t e r ,   c h a r a c t e r -  .  

i z e d   by  the   f a c t   t h a t   at   l e a s t   p a r t   of  the   c o n d u i t s   (32)  a r e  

o b t a i n e d   f rom  the   open  e x p o s e d   s u r f a c e   ( F i g s .   1 2  -   13)  a n d  

have  w a t e r t i g h t   c l o s u r e   e l e m e n t s   ( 3 5  -   3 8 ) .  

9.  C o o l i n g   p a n e l   f o r   e l e c t r i c   a rc   f u r n a c e s ,   as  in   C la im  I  

and  in   one  or  a n o t h e r   of  t he   C la ims   t h e r e a f t e r ,   c h a r a c t e r -  

i z e d   by  the   f a c t   t h a t   the   m a n i f o l d s   ( 2 9  -   3 0  -   37)  and  c o n -  

d u i t s   (32)  a re   p o s i t i o n e d   in   the   p a n e l   ( 2 0  -   I20)   as  d e s i r e d .  

10.  C o o l i n g   p a n e l   f o r   e l e c t r i c   a rc   f u r n a c e s ,   as  in   Cla im  I  

.and  in   one  or  a n o t h e r   of  t he   C l a i m s   t h e r e a f t e r ,   c h a r a c t e r -  

i z e d   by  the   f a c t   t h a t   t h e r e   i s  a t   l e a s t   one  c o n n e c t i n g   t r a c t  

. ( 31  -   I 3 I )   in   the   p a n e l   ( 2 0  -   1 2 0 ) .  

I I .   C o o l i n g   p a n e l   f o r   e l e c t r i c   a rc   f u r n a c e s ,   as  in   C la im  I  

and  in   one  or  a n o t h e r   of  the   C l a i m s   t h e r e a f t e r ,   c h a r a c t e r -  

i z e d   by  the   f a c t   t h a t   the   i n l e t   and  o u t l e t   a t t a c h m e n t s   ( 2 5  -  

.26)  are   p o s i t i o n e d   as  d e s i r e d .  
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