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©  Cooled  crown  for  electric  furnaces. 
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(57)  This  invention  concerns  a  cooled  crown  (20)  for  electric 
furnaces  which  consists  of  a  plurality  of  tubular  elements 
and  comprises  in  mutual  cooperation  and  coordination: 

-  a  carrying  structure  (21)  consisting  of  at  least  one 
outer,  tubular,  perimetric  element  (24)  and  of  an  inner, 
tubular  element  (25),  whereby  the  two  elements  (24-25)  are 
connected  hydraulically  to  each  other  by  appropriate  tubular 
risers  (46), 

-  a  plurality  of  panels  (22)  to  cool  the  crown,  whereby 
said  cooling  panels  (22)  consist  substantially  of  two  primary 
manifolds  (26-27)  and  of  a  plurality  of  tubes  (28), 

-  a  cap  (23)  consisting  of  supporting  means  which 
circulate  fluid  (50), 

-  and  a  possible  cooling  coil  (33)  which  cooperates  with 
the  inner  tubular  element  (25). 
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T h i s   i n v e n t i o n   c o n c e r n s   a  c o o l e d   c rown   f o r   e l e c t r i c  

f u r n a c e s .   To  be  more  e x a c t ,   t h i s   i n v e n t i o n   o o n c e r n s   a  c r o w n  

c o o l e d   by  c i r c u l a t i o n   of   w a t e r   u n d e r   p r e s s u r e ,   s a i d  c r o w n  

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

w i t h   or  w i t h o u t   any   a d d i t i o n a l   h o l e s .  

Many  t y p e s   o f   c o o l e d   c r o w n s   a r e   k n o w n ;   some  of   t h e m  

a r e   c o n c e r n e d   m a i n l y   w i t h   the  c o o l i n g   of   the  a r e a   s u r r o u n d -  

i n g   the  e l e c t r o d e ,   as  is  the  c a s e ,   f o r   i n s t a n c e ,   in  R u s s i a n  

p a t e n t   4 0 0 7 8 7 .  

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

. c l e ,   as  i s   the  c a s e ,   f o r   e x a m p l e ,   in  p a t e n t   US  4 0 2 I 6 0 3 .  

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

t u b e s ,   as  is   the  c a s e   in  p a t e n t   U S  4 I 3 2 8 5 2 ,   f o r   i n s t a n c e .  

I n s t e a d ,   p a t e n t   US  4 2 I 6 3 4 8   e n v i s a g e s   t u b e s   a r r a n g e d   . 

s u b s t a n t i a l l y   l i k e   a  s p i d e r ' s   web,  w h i l e   R u s s i a n   p a t e n t  

6 I 7 6 7 I   s e t s   f o r t h   a  c rown   w i t h   an  i n t e r m e d i a t e   c h a m b e r   s u i t -  

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

Such   l a y - o u t s   i n v o l v e   many  s h o r t c o m i n g s   e i t h e r   b e c a u s e  

. t h e y   do  n o t   p e r m i t   a  c o n t r o l l e d   e x p a n s i o n   of   the  c o m p o n e n t s  



or  b e c a u s e   t h e y   do  n o t   make  p o s s i b l e   an  e v e n   c o o l i n g   of   t h e  

s u r f a c e   o r   b e c a u s e   t h e y   do  n o t   a l l o w   the  c o m p o n e n t   s p a c e s  

t o   be  m o d u l a r .  

F u r t h e r m o r e ,   the   l a y - o u t s   p r o p o s e d   do  not  e n a b l e   e n e r g y  

c o n s u m p t i o n   to  be  k e p t   l o w ;   t h e y   a r e   c o s t l y   and  i n v o l v e   v e r y  

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

M o r e o v e r ,   t he   known  s y s t e m s   make  i t   n e c e s s a r y   to  d i s -  

m a n t l e   or  i n d e e d   to  r e p l a c e   the  w h o l e   c r o w n   when  the  c e n t r a l  

. r i n g   b e a r i n g   the   e l e c t r o d e s   h a s   to  be  r e p l a c e d .  

Owing  to  a l l   t h e s e   s h o r t c o m i n g s   and  to  y e t   o t h e r s ,   a s  

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

s t u d i e d ,   e m b o d i e d   and  e x p e r i m e n t e d   w i t h   a  new  c r o w n   c o o l e d  

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

. ing   o b t a i n e d   o w i n g   to  a  s p e c i a l   and  c h a r a c t e r i s t i c   l a y - o u t  

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

T h i s   new  t y p e   of   c r o w n   p r o v i d e s   many  a d v a n t a g e s   c o n s e -  

q u e n t   upon  the  s p e c i f i c   p r e - s e t   p u r p o s e s .  

One  a d v a n t a g e   is   a  c o n s i d e r a b l e   r e d u c t i o n   in  the   c o n -  

s u m p t i o n   o f   r e f r a c t o r y   m a t e r i a l ,   w h i c h   l e a d s   to  an  a p p r e c i -  

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

A n o t h e r   a d v a n t a g e   is   the   i n c r e a s e   in  the  l i f e   s p a n   o f  

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

. ye t   g r e a t e r   p r o d u c t i v i t y   of   the   f u r n a c e .  

A  f u r t h e r   a d v a n t a g e   is   the  i n c r e a s e   in  p r o d u c t i v i t y  

f o l l o w i n g   on  the   d r a s t i c   r e d u c t i o n   in  down  t i m e s .  

A n o t h e r   a d v a n t a g e   a g a i n   i s   the   a b i l i t y   to  r e - u s e   t h e  

w a t e r   f o r   o t h e r   p u r p o s e s   t o o ,   as  i t   is   p o s s i b l e   to  r e g u l a t e  

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

The  i n v e n t i o n ,   t h e r e f o r e ,   l e a d s   to  a  r e s t r a i n i n g   o f  

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

.as  b e i n g   p o s i t i o n e d   b e t w e e n   one  t u b e   and  a n o t h e r .   M o r e o v e r ,  

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

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



F u r t h e r m o r e ,   the   i n v e n t i o n   p e r m i t s   e a s y   r e p l a c e m e n t   o f .  

e l e m e n t s   in  c a s e   6 f   a  b r e a k d o w n   in  one  or  more  of   s a i d   e l e -  

m e n t s .  

I t   is   a l s o   an  a d v a n t a g e   t h a t   the  i n v e n t i o n   e n a b l e s   t h e  

e l e m e n t s   t h e m s e l v e s   to  be  r e a d i l y   r e p a i r e d .  

B e s i d e s ,   the  v a r i o u s   p a n e l s   a r e   s u s p e n d e d   and  u p h e l d  

by  an  i n d e p e n d e n t   c a r r y i n g   f r a m e   w h i c h   w e i g h s   on  the  p e r i -  

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

s a f e t y   of  the  o v e r a l l   w h o l e   s i n c e ,   a m o n g s t   o t h e r   t h i n g s ,  t h e  

p a n e l s   a r e   no t   s t r e s s e d   by  d y n a m i c   f o r c e s .  

I t   is   a l s o   a  c o n s i d e r a b l e   a d v a n t a g e   t h a t   the  c e n t r a l  

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

n e e d   to  c h a n g e   the  c r o w n   i t s e l f ,   and  t h i s   l e a d s   to  an  a p p r e -  

c i a b l e   l e s s e n i n g   of   down  t i m e s   and  a  g r e a t   i n c r e a s e   in  p r o - .  

d u c t i v i t y .  

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

.has   a t   l e a s t   one  o u t e r   s u p p o r t i n g   e l e m e n t   h a v i n g   a  s u b s t a n t -  

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

. d u i t   f o r   f l u i d s ,   s a i d   o u t e r   e l e m e n t   l y i n g   d t r e c t l y   on  t h e  

. p e r i m e t e r   of  the   e l e c t r i c   f u r n a c e   and  c o o p e r a t i n g   w i t h   a  

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

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

m e n t   in  a  h i g h e r   p o s i t i o n .  

S a i d   t u b u l a r   e l e m e n t   is   s u p p o r t e d   by  a  p l u r a l i t y   o f  

. t u b u l a r   r i s e r s   c o n n e c t i n g   the  c i r c u m f e r e n t i a l   t u b u l a r   e l e m e n t  

w i t h   the  o u t e r   h o l l o w   s u p p o r t i n g   r i n g   so  as  to  p e r m i t   h y -  

. d r a u l i c   c o n t i n u i t y   in  the  c i r c u l a t i o n   of   the  c o o l e d   f l u i d .  

.  The  c i r c u m f e r e n t i a l   t u b u l a r   e l e m e n t   can  p e r h a p s   i n c l u d e  

.one  or  more  a u x i l i a r y   c i r c u m f e r e n t i a l   e l e m e n t s   c o o p e r a t i n g  .  

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

. t h r o u g h   the  c rown   i t s e l f   or  f o r   o t h e r   w o r k . .  

.  P a n e l s   to  c o o l   t h e   c r o w n   a r e   f i t t e d   b e l o w   s a i d   s u p p o r t -  

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



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

n a c e .  

S a i d   p a n e l s   to  c o o l   the  c r o w n   c o n s i s t   of   two  t u b u l a r  

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

t u b u l a r   e l e m e n t s  a r r a n g e d   s u b s t a n t i a l l y   r a d i a l l y   and  h a v i n g  

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

v e l o p m e n t .  

A  cap   c o n s i s t i n g   of   e l e m e n t s   w i t h   the  s h a p e   of   an  i n -  

v e r t e d   "L"  a r e   s u p p o r t e d   on  the  t u b u l a r   e l e m e n t .  

S a i d   e l e m e n t s   w i t h   the  s h a p e   of  an  i n v e r t e d   "L"  can   b e  

a  p l u r a l i t y   of   s p o k e s   r e s t i n g   on  the  c i r c u m f e r e n t i a l   t u b u l a r  

e l e m e n t   and  b e a r i n g   one  or  more  rows   of   c o o l i n g   t u b e s .  

To  s a i d   s p o k e s   is   a n c h o r e d   the  cap   w h i c h   s e r v e s   t o  

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

the  e l e c t r o d e s .  

An  a p p r o p r i a t e   r i n g   f o r   c i r c u l a t i o n   of  f l u i d   can  be  e n -  

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

t u b e s .  

A l s o ,   one  or  more   c o o l i n g   r i n g s   can  be  e n v i s a g e d   as  b e -  

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

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

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

i ng   s t r u c t u r e   c o n s i s t i n g   o f   a  s u b s t a n t i a l l y   a n n u l a r   o u t e r  .  

e l e m e n t   and  o f   an  i n n e r   e l e m e n t ,   s a i d   e l e m e n t s   b e i n g   c o n n e c t -  

ed  to  e a c h   o t h e r   h y d r a u l i c a l l y   w i t h   a p p r o p r i a t e   r i s e r s ,  w h e r e -  

by  s a i d   s u p p o r t i n g   s t r u c t u r e   s u s t a i n s   on  i t s   l o w e r   s i d e   a  

p l u r a l i t y   of  p a n e l s   to  c o o l   the  c r o w n   w h i c h   can  be  e i t h e r  

n o r m a l   or  of  a  s p e c i a l i z e d   k i n d ,   and  w h e r e b y   on  the  t u b u l a r .  

e l e m e n t   i s   b o r n e   a  cap   w h i c h   h a s   on  i t s   p e r i p h e r y   s u p p o r t i n g  

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

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

T h e  t u b u l a r   e l e m e n t   can   i n c l u d e   an  a u x i l i a r y   c i r c u m f e r -  

e n t i a l   e l e m e n t ;   i f   so ,   s a i d   a u x i l i a r y   c i r c u m f e r e n t i a l   e l e m e n t  



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

the  r e f r a c t o r y   m a t e r i a l   i t s e l f .  

The  i n v e n t i o n   i s   t h e r e f o r e   e m b o d i e d   in  a  c o o l e d   c r o w n  

f o r   e l e c t r i c   f u r n a c e s ,   w h e r e b y   the  c o o l e d   c rown   is  c o m p o s e d  

of   a  p l u r a l i t y   of  t u b u l a r   e l e m e n t s   and  is  c h a r a c t e r i z e d   b y  

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

-  a   c a r r y i n g   s t r u c t u r e   c o n s i s t i n g   of   a t   l e a s t   one  o u t e r ,   t u -  

b u l a r ,   p e r i m e t r i c   e l e m e n t   and  an  i n n e r   t u b u l a r   e l e m e n t ,  

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

a l l y   by  t u b u l a r   r i s e r s ,  

-  a   p l u r a l i t y   of  p a n e l s   to  c o o l   the  c r o w n ,   w h e r e b y   s a i d   c o o l -  

ing   p a n e l s   can  be  n o r m a l   or   o f   a  s p e c i a l i z e d   k i n d   and  c o n -  

s i s t   a d v a n t a g e o u s l y   of   two  p r i m a r y   m a n i f o l d s   d i s p o s e d   s u b -  

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

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

e l l i p t i c   s e c t i o n   w i t h   an  i n v e r t e d   a x i s ,  

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

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

i n n e r   t u b u l a r   e l e m e n t .  

By  r e f e r r i n g   to  the  a t t a c h e d   t a b l e s ,   w h i c h   have   b e e n  

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 ,   l e t   us  now  see   a  p r e f e r - .  

e n t i a l   l a y - o u t   of   the   i n v e n t i o n   and  an  e m b o d y i n g   v a r i a n t .  

In   t he   t a b l e s   we  have   as  f o l l o w s :  -  

F i g . I   g i v e s   f r o m   a b o v e   a  v i ew  of   a  c o o l e d   c rown  a c c o r d i n g .  

to  the  i n v e n t i o n ;  

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

d i a m e t r a l   s e c t i o n ;  

F i g . 3   s h o w s   a  s e c t i o n   of   a  d e t a i l   of   the  c o o l e d   c r o w n ;   . 

F i g . 4   s h o w s   a  m o d u l a r   c o o l i n g   p a n e l   of   a  n o n - s p e c i a l i z e d  

k i n d ;  

F i g s . 5 ,   6  & 7   show  s p e c i f i c   s e c t i o n s   as  t h e y   a r e   e m b o d i e d   i n  

the  m o d u l a r   p a n e l s   of   F i g . 4 ;  

F i g . 8   s h o w s   f r o m   a b o v e   a  v i ew  of   a  d i f f e r e n t   e m b o d i m e n t  



o f   the   c o o l e d   c r o w n   of   the  i n v e n t i o n ;  

F i g . 9   g i v e s   a  v e r t t c a l ,   d i a m e t r a l   s e c t i o n   of   the   s o l u t i o n  

o f  F i g .  8 ;  

F i g . I 1 0   s h o w s   a  d e t a i l   o f   the   f r o n t   v i e w   o f   a  c r o s s w i d e  

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

In   t he   a t t a c h e d   f i g u r e s   the  same  p a r t s   or  p a r t s   p e r f o r m -  

. i n g   the  same  f u n c t i o n s   b e a r   the  same  r e f e r e n c e   n u m b e r s .  

F i g s . I   a n d  2   show  an  e m b o d i m e n t   of   the   c o o l e d   c r o w n   2 0  

o f   the  i n v e n t i o n .   S a i d   c o o l e d   c r o w n  2 0   c o n s i s t s   s u b s t a n t i a l -  

l y   of  a  c a r r y i n g   s t r u c t u r e   2 I   a b l e   to  b e a r   a  p l u r a l i t y   o f  

c o o l i n g   p a n e l s  2 2   and  o f   an  a r c h   or  cap   23  p o s i t i o n e d   on  t h e  

m i d d l e   o f   the   c o o l e d   c r o w n   2 0 .  

S a i d   c a r r y i n g   s t r u c t u r e   2 I   c o n s i s t s ,   in  t h i s   i n s t a n c e ,  

. o f   an  o u t e r ,   t u b u l a r ,   p e r i m e t r i c   e l e m e n t   24  h a v i n g   a  c i r c u m -  

f e r e n t i a l   s h a p e   and  of   an  i n n e r ,   t u b u l a r   e l e m e n t   25  a l s o  

h a v i n g   a  c i r c u m f e r e n t i a l   s h a p e ,   w h e r e b y   the  two  e l e m e n t s   2 4  

. and   25  a r e   c o n n e c t e d   to  e a c h   o t h e r   h y d r a u l i c a l l y   w i t h   a  p l u -  

r a l i t y   of   t u b u l a r   r i s e r s   4 6 .  

.  S a i d   t u b u l a r   r i s e r s   46  a r e   a r r a n g e d   s u b s t a n t i a l l y   r a d i -  

. a l l y   b e t w e e n   the  t u b u l a r   e l e m e n t s   24  and  25  so  as  to  f o r m  .  

t h e r e w i t h   2 4 - 2 5 ,   in  t h i s   e x a m p l e ,   a  c i r c u l a r   c r o w n ,   w h e r e b y  

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

.20 ,   can  be  f l a t   or   d o m e - s h a p e d   or   be  d i s p o s e d   in  a  s e r i e s  

. o f   s u s p e n d e d   s u r f a c e s .  

S a i d   c a r r y i n g   s t r u c t u r e   2 I   b e a r s   the  c o o l i n g   p a n e l s   2 2 .  

.by  means   o f   w e l d e d   e l e m e n t s   or   e l e m e n t s   w h i c h   can  be  d i s m a n -  

. t l e d   or  by  m e a n s   of   known  m e a n s .  

S a i d   c o o l i n g   p a n e l s   22 ,   w h i c h   a r e   d i v i d e d   b e t w e e n   s p e - .  

c i a l i z e d   p a n e l s   and  n o r m a l   p a n e l s ,   d e p e n d i n g   on  how  t h e y   a r e  

. to  be  e m p l o y e d ,   h a v e   in  the  e x a m p l e   of   F i g s .   I  and  3  a  f o r m .  

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

. a r e   a b l e ,   when  c o n n e c t e d   to  e a c h   o t h e r ,   to  o c c u p y   a  z o n e  

. w h i c h   i s   c o n f o r m e d   l i k e   a  c i r c u l a r   c rown   and   i s   a t   l e a s t  



p a r t i a l l y   l o w e r   t h a n   the  z o n e   o c c u p i e d   by  the  c a r r y i n g   s t r u c -  

t u r e   2 I .  

The  c o o l i n g   p a n e l s  2 2   n o r m a l l y   u s e d   c o n s i s t   of  two  p r t -  

ma ry   m a n i f o l d s   2 6 - 2 7 ,   w h i c h   in  t h i s   i n s t a n c e   a r e   c o n f o r m e d  .  

l i k e   an  a r c   o f   a  c i r c u m f e r e n c e   and  a re   p o s i t i o n e d   c o n c e n t r i -  

c a l l y ,   and  of   a  p l u r a l i t y   of   t u b e s   28  c o n n e c t i n g   the  t w o  

p r i m a r y   m a n i f o l d s   2 6 - 2 7   t o g e t h e r   r a d i a l l y   and  h a v i n g   a t   t h e i r  

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

p r i n c i p a l   a x e s .  

T h i s   s p e c i a l   s h a p e   of   the   t u b e s   28  e n a b l e s   the  c o o l i n g .  

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

. d i v i d e d   i n t o   s e c t o r s   of  c i r c u l a r   c r o w n   a n d  o c c u p i e d   by  e a c h  

. c o o l i n g   p a n e l   22 ,   as  shown  in  F i g s .   I  and  4 .  

The  c o o l e d   c r o w n   a l s o   i n c l u d e s   a  c o o l i n g   p a n e l   122  o f  

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

. e l e c t r i c   f u r n a c e ,   s a i d   p a n e l   I 2 2   b e i n g   s u b s t a n t i a l l y   l i k e  

. t h o s e   22  n o r m a l l y   e m p l o y e d .  

At  l e a s t   one  v a r i a n t   is   p o s s i b l e   w h i c h   c o n s i s t s   of  t h e .  

. c h a r g i n g   i n t a k e   47  d e l i m i t e d   by  a  c o n d u i t   30,   w h i c h   h a s  a  

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

. p a r t   of   the   t u b e s   28  and  i s   d i s p o s e d   in  the  m i d d l e   t h e r e o f  .  

2 8 .  

A n o t h e r   p a n e l   222  of   a  s p e c i a l i z e d   k i n d   has   an  a s p i r a t -  

ion  o u t l e t   29  f o r   f u m e s   w h i c h   is  d e l i m i t e d   by  a  c o n d u i t   5 2  .  

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

f o l d   26  and  to  a t   l e a s t   p a r t   of  the  t u b e s   2 8 .  

M o r e o v e r ,   i t   i s   v i s u a l i z e d   t h a t   a b o v e   the  s a i d   o u t l e t  

29  t h e r e   is   a  s e c o n d   o u t l e t   3 I   d e l i m i t e d   by  a  c o n d u i t   32,   . 

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

2 I   and ,   to  be  more  e x a c t ,   to  the  i n n e r ,   t u b u l a r ,   c i r c u m f e r - .  

e n t i a l   e l e m e n t   2 5 .  

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

.two  o u t l e t s   29  and  3 I   so  as  to  g e t   b e t t e r   d i s p e r s i o n   of   t h e .  



h e a t   r a d i a t e d   by  the   f u m e s   l e a v i n g   the  e l e c t r i c   f u r n a c e   a t  .  

a  v e r y   h i g h   t e m p e r a t u r e .  

I t   i s   p o s s i b l e   to  e x c h a n g e   the  s p e c i f i c   u s e s   to  w h i c h  .  

the  two  o u t l e t s   29  and  47  a r e   p u t .  

F u r t h e r m o r e ,   the   c o o l i n g   p a n e l s  2 2   a r e   a t   l e a s t   p a r t i a l -  

ly   s u n k  i n   a  s t r u c t u r e   of   r e f r a c t o r y   m a t e r i a l   34 ,   w h e r e b y  .  

s a i d   s t r u c t u r e   o f   r e f r a c t o r y   m a t e r i a l   3 4  i s   p u t   b e t w e e n   t h e .  

t u b e s   28  and   a l s o   s u b s t a n t i a l l y   a r o u n d   them  28  so  as  to  e n - .  

wrap   them,   and  w h e r e b y   s a i d   s t r u c t u r e   34  is  s u p p o r t e d   by  . 

s a i d   t u b e s   28  by  v i r t u e   of   the   s p e c i a l   i n v e r t e d - e l l i p s e  

s h a p e   of  the   l a t t e r ,   as  shown  in  F i g . I 0 .  

S a i d   c o o l i n g   p a n e l s   22 ,   b e i n g   t h u s   c o n s t i t u t e d ,   a r e  

w e l d e d   t o g e t h e r   so  as  to  f o r m   a  m o d u l a r   s t r u c t u r e   c o n f o r m e d ,  

in  t h i s   i n s t a n c e ,   l i k e   a  c i r c u l a r   c r o w n .  

In   s u b s t a n c e   s a i d   p a n e l s   22  c o m p r i s e   end  j o i n t s   35  s h a -  

ped  so  as  to  make  p o s s i b l e   an  e a s y   m u t u a l   c o n n e c t i o n   and  a n  

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

22  may  be  r e q u i r e d .  

F i g . 5   s h o w s   a  d e t a i l   o f   the   c o n n e c t i o n   of   the   t u b e s   2 8 .  

.to  the  m a n i f o l d   27  a n d  o f   the   c o n n e c t i o n   of   s a i d   m a n i f o l d   2 ?  

t o   the  c o n d u i t   36  d e l i v e r i n g   or  t a k i n g   away  the  c o o l i n g   f l u i d .  

.The  same  k i n d   o f   c o n n e c t i o n   can   be  e n v i s a g e d   as  e x i s t i n g   b e -  

. tween   the  t u b e s   28  and  m a n i f o l d   2 6 . .  

F i g s . 6   a n d  7   show  m e a n s   37  f o r   b l e e d i n g   o f f   the   a i r   a n d  

a n y   s t e a m   f o r m i n g   in  the  t u b e s   o w i n g   to  the  h i g h   t e m p e r a t u r e  

.of  the  f l u i d   c i r c u l a t i n g .  

.  In  p a r t i c u l a r ,   b e i n g   l i g h t e r   t h a n   the  c o o l i n g   f l u i d ,  t h e  

a i r   t e n d s   to  g a t h e r   in  the   h i g h   p a r t   of   the  m a n i f o l d   2 6 ,  w h i c h  

.in  i t s   t u r n   i s   u s u a l l y   p o s i t i o n e d   a t   a  l e v e l   h i g h e r   t h a n   t h e  

r e m a i n d e r   o f   the   p i p e s   in  the   p a n e l   2 2 .  

.  As  the  t u r b u l e n c e - a l o n e   o f   s a i d   c o o l i n g   f l u i d   i s   n o t  

e n o u g h   to  d i s c h a r g e   s a i d   s t e a m ,   s a i d   means   3 7  a r e   e m p l o y e d  

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



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

is   t u r n e d   t o w a r d s   t h a t   p a r t   of   the  i n n e r   s u r f a c e   of  the  m a n i -  

f o l d   26  w h i c h   is   l o c a t e d   a t   the  h i g h e s t   l e v e l   t h e r e o f ,   a s  

shown  in  F i g . 6 .  

S a i d   F i g . 6   a l s o   s h o w s   a  d e l i v e r y   h o l e   38  a b l e   to  f a c i -  

l i t a t e   the  p a s s a g e   o f   a i r   b u t   to  k e e p   to  a  min imum  the  p a s s -  

age  of   c o o l i n g   f l u i d .  

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

b l e e d e r   t ube   37  t h e r e  i s   c o m p r i s e d   in  s a i d   m a n i f o l d   26  a  

c o m m u n i c a t i n g   p a s s a g e   4 I   of   s m a l l   d i m e n s i o n s   or  a t   any   r a t e ,  

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

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

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

So  as  to  e n a b l e   the   c o o l i n g   f l u i d   to  c i r c u l a t e   i n s i d e  

the  t u b e s   of   the   p a n e l   22  in  a  d e s i r e d   way,  the  m a n i f o l d s  

2 6 - 2 7   can  be  d i v i d e d   by  p a r t i t i o n   w a l l s   40  i n t o   s e p a r a t e  

n e i g h b o u r i n g   s e c t o r s   39 ,   as  shown  d i a g r a m m a t i c a l l y   in  F i g s .  

4  and  7 .  

I t   is  p o s s i b l e ,   t h e r e f o r e ,   to  a r r a n g e   s a i d   b l e e d e r  

m e a n s 3 7   a l o n g   the  m a n i f o l d   26  in  a  d e s i r e d   n u m b e r   so  as  t o .  

e n a b l e   the  a i r   and  s t e a m   to  be  d r a w n   o f f   f r o m   s a i d   m a n i f o l d  

2 6 .  

As  s a i d   e a r l i e r ,   so  as  to  l e s s e n   s t i l l   f u r t h e r   the  f o r -  

m a t i o n   of   b u b b l e s   or   p o c k e t s   of  s t e a m   or  a i r   i n s i d e   s a i d  

m a n i f o l d   26 ,   some  t h r o u g h   h o l e s   4I   a r e   v i s u a l i z e d   as  b e i n g .  

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

40  so  t h a t   the  n e i g h b o u r i n g   s e c t o r s   39  can   c o m m u n i c a t e   w i t h  

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

w i t h d r a w a l   of   the   l a t t e r   t h r o u g h   the  b l e e d e r   means   3 7 .  

B l e e d e r   m e a n s   37  the  same  as  or  l i k e   t h o s e   d e s c r i b e d  .  

j u s t   now  can  a l s o   be  e n v i s a g e d   in  the  i n n e r   t u b u l a r   e l e m e n t  

2 5 .  

F i g . 3   s h o w s   a  l e n g t h w i s e   s e c t i o n   of   a  t u b u l a r   r i s e r   2 6 ,  



w h i c h   in  t h i s   i n s t a n c e   i s   c o n f o r m e d   so  as   to  p e r m i t   a  t w o -  

way  c i r c u l a t i o n   o f   c o o l i n g   f l u i d .  

I t   can   a l s o   be  v i s u a l i z e d   t h a t   s a i d   c o o l i n g   f l u i d   c i r -  

c u l a t e s   in  o n l y   one  d i r e c t i o n   i n s i d e   e a c h   t u b u l a r   r i s e r   2 6 ,  

I n d e e d ,   in  b o t h   c a s e s   i t   i s   p o s s i b l e   to  e n v i s a g e   t h e  

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

i n s i d e   the   t u b u l a r   e l e m e n t s   2 4 - 2 5   so  as  to  p r e - s e t   the  p a t h  

of   the  c o o l i n g   f l u i d   t h e r e w i t h i n   2 4 - 2 5 .  

F i g s . I ,  2   a n d  3   show  the  cap   23  d i s p o s e d   so  as  to  s h u t  

the  t op   o f   the   c o o l e d   c r o w n   2 0 .  

I n   p a r t i c u l a r ,   s a i d   cap   23  is  u p h e l d   by  the  c a r r y i n g  

s t r u c t u r e   2 I   and  i s   l o c a t e d   on  the  i n n e r ,   t u b u l a r   e l e m e n t  

25.   Owing  to  t h i s   l a y - o u t   the  cap   23  can  be  r e a d i l y   e x c h a n g -  

ed  when  so  n e e d e d .  

The  cap   23  c o n s i s t s   s u b s t a n t i a l l y   of  s u p p o r t i n g   m e a n s .  

50  w h i c h   c i r c u l a t e   f l u i d   and  c o m p r i s e   a  p l u r a l i t y   of   s p o k e  

e l e m e n t s   42  a r r a n g e d   r a d i a l l y   and  c o n f o r m e d ,   f o r   i n s t a n c e ,  

l i k e   an  i n v e r t e d   " L " ,   w h e r e b y   s a i d   s p o k e s   42  r e s t   on  or  a r e  

l o c a t e d   on  the   i n n e r ,   h o l l o w ,   t u b u l a r   e l e m e n t   25  and  b e a r  

one  or   more  r o w s   of   c o o l i n g   t u b e s   4 3 .  

To  s a i d   s u p p o r t i n g   m e a n s   50  w h i c h   c i r c u l a t e   f l u i d   t h e r e  

is   a n c h o r e d   the   r e f r a c t o r y   m a t e r i a l   44  w h i c h   s e r v e s   to  p o s -  

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

can  be  i n s e r t e d   in  s u i t a b l e   t h r o u g h   h o l e s   45  m a c h i n e d   i n  

s a i d   cap   2 3 .  

I n s t e a d   of   the   p l u r a l i t y   of   s p o k e s   42  w i t h   c o o l i n g   t u -  

bes   43  i t   is   p o s s i b l e   to  v i s u a l i z e   a  s u p p o r t i n g - s t r u c t u r e  

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

M o r e o v e r ,   one  or   more  c o o l i n g   r i n g s   can  be  v i s u a l i z e d  

as  b e i n g   a r o u n d   the   e l e c t r o d e s .  

A c c o r d i n g   to  a  v a r i a n t   o f   the   e m b o d i m e n t   of   the  i n v e n t -  

ion  the  c o o l e d   c r o w n   20  can   a l s o   be  as  shown  in  F i g s ,   8  a n d  

9 .  



In  p a r t i c u l a r ,   s a i d   c o o l e d   c rown  20  of   F i g s . 8   and  9  

h a s   a  c a r r y i n g   s t r u c t u r e   2 I   of   w h i c h   the  p e r i m e t r i c   t u b u l a r  

e l e m e n t   24  c o n s i s t s   h e r e   of   two  t u b u l a r   u n i t s   I 2 4 - 2 2 4 ,  w h e r e -  

by  e a c h   of   s a i d   t u b u l a r   u n i t s   I 2 4 - 2 2 4   h a s   c o o l i n g   f l u i d  

r u n n i n g   t h r o u g h   i t   in  a  g i v e n   d i r e c t i o n .  

F i g . 8   a l s o   s h o w s   the  o p e n i n g s   4 8 - 4 9 - I 4 8 - I 4 9   f o r   t h e  

i n f l o w   and  o u t f l o w   of   the  c o o l i n g   f l u i d   i n t o   and  ou t   o f  

the  t u b u l a r   u n i t s   I 2 4 - 2 2 4 .  

The  s u b s t a n t i a l   d i f f e r e n c e s   of   the   e m b o d y i n g   v a r i a n t  

as  c o m p a r e d   to  the  p r e c e d i n g   l a y - o u t   c o n s i s t   of  the  s u b s t a n t -  

t a l l y   t r i a n g u l a r   s h a p e   of  the   new  t u b u l a r   e l e m e n t   25  a n d ,  

c o r r e s p o n d i n g l y ,   of   the  cap   23  as  w e l l   as  of  the  d i f f e r e n t .  

p o s i t i o n i n g   of   the  a s p i r a t i o n   o u t l e t   29  f o r   f u m e s   and  o f  

the  c h a r g i n g   i n l e t   4 7 .  

In   p a r t i c u l a r ,   s a i d   a s p i r a t i o n   o u t l e t   2 9  i s   p o s i t i o n e d  

i n s i d e   the  c o r r e s p o n d i n g   s p e c i a l i z e d   p a n e l   222   and  d o e s   n o t  

a f f e c t   the  cap  2 3 .  

T h e r e f o r e   the  c o n d u i t   32  i s   n o t   i n c l u d e d   w h i c h   in  t h e .  

p r e c e d i n g   c a s e   d e l i m i t e d   the  o u t l e t   29  a t   i t s   u p p e r   p a r t  

and  w h i c h   was  c o n n e c t e d   h y d r a u l i c a l l y   to  the  t u b u l a r   e l e m e n t  

2 5 . .  

The  c o o l e d   c r o w n   20  c o m p r i s e s   s u p p o r t i n g   means   5 I   a b l e  

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

c o o l e d   c rown   2 0 . .  

M o r e o v e r ,   in  the  v a r i a n t   shown  in  F i g s . 8   and  9  the  i n -  

l e t   47  is  m a c h i n e d   in  the  cap   2 3 .  

We  have   d e s c r i b e d   h e r e   a  p r e f e r e n t i a l   e m b o d i m e n t   o f  

t h i s   i n v e n t i o n   t o g e t h e r   w i t h   one  v a r i a n t ,   bu t   o t h e r   v a r i a n t 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 .  

Thus  the  p r o p o r t i o n s ,   s h a p e s   and  s i z e s   can  be  v a r i e d .  

In   p a r t i c u l a r ,   i t   can  be  e n v i s a g e d   t h a t   the  cap  23  has   a  . 

p o l y g o n a l   s h a p e   or  t h a t   the  t u b u l a r   e l e m e n t   25  is   c o n f o r m e d  

c o r r e s p o n d i n g l y   or  i s   p o l y g o n a l ;   i t   can  a l s o   be  v i s u a l i z e d .  



t h a t   the   e l e m e n t   24  has   p e r t m e t r t c   d e v e l o p m e n t s   of  a  d i f f e r -  

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

I t   is   a l s o   p o s s i b l e   to  f o r e s e e   t h a t   the   e n g a g e m e n t   o r .  
c o n n e c t i o n   o f   the   t u b e s   28  w i t h   the   m a n i f o l d s   2 6 - 2 7   is   d i f -  

f e r e n t   f r o m   t h a t   shown  in  F i g . 5 ;   in  p a r t i c u l a r ,   i t   can  b e  .  

e n v t s a g e d   t h a t   t h e i r   2 6 - 2 7 - 2 8   l e n g t h w i s e   a x e s   do  n o t   i n t e r -  

s e c t   as  in  s a i d   F t g . 5   bu t   a r e   a w r y .  

I t   i s   a l s o   p o s s i b l e  t o   v i s u a l i z e   any  d e s i r e d   p a t h   o f  

f l o w   of   the   c o o l i n g   f l u i d   in  the  t u b e s   of   the   c o o l e d   c r o w n  

2 0 .  

M o r e o v e r ,   the   use   of  s p e c i a l   v a l v e s   i n s t e a d   of   t h e  

b l e e d e r   m e a n s   37  can  be  e n v i s a g e d .  

I t   is   p o s s i b l e   to  v i s u a l i z e   c o o l i n g   p a n e l s   22  c o n s i s t -  

i ng   of   one  or  more   c i r c u m f e r e n t i a l   t u b e s   and  of   t u b e s   b r a n c h -  

ing   o f f   f r o m   t he   l a t t e r   and  r e t u r n i n g   t h e r e t o   a f t e r   i n v e r t -  

ing   t h e i r   own  d i r e c t i o n .  

T h e s e   and  o t h e r   v a r i a n t s   a r e   a l l   p o s s i b l e   f o r   a  t e c h n i c -  

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

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



I .   C o o l e d   c r o w n   (20 )   f o r   e l e c t r i c   f u r n a c e s ,   w h e r e b y  

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

.and  is  c h a r a c t e r i z e d   by  c o m p r i s i n g   in  m u t u a l   c o o p e r a t i o n   a n d  

. c o o r d i n a t i o n :  

.-  a  c a r r y i n g   s t r u c t u r e   ( 2 I )   c o n s i s t i n g   of   a t   l e a s t   one  o u t e r ,  

t u b u l a r ,   p e r i m e t r i c   e l e m e n t   (24 )   and  of   an  i n n e r ,   t u b u l a r  

e l e m e n t   ( 2 5 ) ,   w h e r e b y   the  two  e l e m e n t s   ( 2 4 - 2 5 )   a re   c o n n e c . t -  

ed  h y d r a u l i c a l l y   to  e a c h   o t h e r   by  s u i t a b l e   t u b u l a r   r i s e r s .  

( 4 6 ) ,  

.-  a  p l u r a l i t y   of  p a n e l s   (22)   to  c o o l   the  c r o w n ,   w h e r e b y   s a i d  

c o o l i n g   p a n e l s   (22)   c o n s i s t   s u b s t a n t i a l l y   of   two  p r i m a r y  

.  m a n i f o l d s   ( 2 6 - 2 7 )   and  a  p l u r a l i t y   of  t u b e s   ( 2 8 ) ,  

-  a   cap  ( 2 3 )   c o n s i s t i n g   of   s u p p o r t i n g   m e a n s   (50 )   w h i c h   c i r - .  

c u l a t e   f l u i d ,  

.-  and  a  p o s s i b l e   c o o l i n g   c o i l  ( 3 3 )   c o o p e r a t i n g   w i t h   the  i n n e r ,  

t u b u l a r   e l e m e n t   ( 2 5 ) .  

.  2.  C o o l e d   c rown  (20)   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

I,  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 a n e l s   (22 )   to  c o o l  

the  c rown  a r e   p a n e l s   ( I 2 2 - 2 2 2 )   of   a  s p e c i a l i z e d   k i n d .  

3.  C o o l e d   c rown   (20)   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

I,  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 a n e l s   (22 )   to  c o o l  

the  c r o w n   a r e   n o r m a l   p a n e l s   ( 2 2 ) .  

4.  C o o l e d   c r o w n   (20)   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

I  a n d  i n   C l a i m  2   or  3,  c h a r a c t e r i z e d   by  the  f a c t   t h a t   a t  

l e a s t   one  of   the  p r i m a r y   m a n i f o l d s   ( 2 6 - 2 7 )   of   the   c o o l i n g  

p a n e l s   (22 )   i s   s u b s t a n t i a l l y   c o n c e n t r i c   w i t h   the  o u t e r ,  t u b u -  

J a r ,   p e r i m e t r i c   e l e m e n t   ( 2 4 ) .  

5.  C o o l e d   c rown  (20)   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

I  and  in  C l a i m  2   or  3,  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  

p r i m a r y   m a n i f o l d s   ( 2 6 - 2 7 )   of   the   c o o l i n g   p a n e l s   (22)   a r e  

s u b s t a n t i a l l y   c o n c e n t r i c .  



6.  C o o l e d   c r o w n   (20)   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

I  and  in  C l a i m  2   or  3,  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  

t u b u l a r   e l e m e n t s   ( 2 6 - 2 7 )   c o n s t i t u t i n g   a  c o o l i n g   p a n e l   ( 2 2 )  .  

h ave   s u b s t a n t i a l l y   the  same  l e n g t h w i s e   f o r m   as  the  p a r t   o f  

the  h o l l o w   t u b u l a r   e l e m e n t s   ( 2 4 - 2 5 )   c o o p e r a t i n g   w i t h   t h e m .  

7.  C o o l e d   c r o w n   (20 )   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

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   up  to  C l a i m  

6  i n c l u s i v e ,   c h a r a c t e r i z e d   by  the  f a c t   t h a t   the  t u b e s   ( 2 8 )  

of  the  c o o l i n g   p a n e l s   (22 )   h a v e   a  s u b s t a n t i a l l y   e l l i p t i c  

s e c t i o n   w i t h   an  i n v e r t e d   a x i s .  

8.  C o o l e d   c r o w n   (20)   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

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   up  to  C l a i m  

6  i n c l u s i v e ,   c h a r a c t e r i z e d   by  the  f a c t   t h a t   the  t u b e s   ( 2 8 )  .  

of   the  c o o l i n g   p a n e l s   (22)   have   a  s u b s t a n t i a l l y   r o u n d   s e c t - .  

i o n .  

9.  C o o l e d   c r o w n   ( 2 0 )   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

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   up  to  C l a i m  

8  i n c l u s i v e ,   c h a r a c t e r i z e d   by  the  f a c t   t h a t   the  t u b e s   ( 2 8 )  

of  the  c o o l i n g   p a n e l s   (22 )   a r e   a r r a n g e d   s u b s t a n t i a l l y   r a d i - .  

a l l y .  

I 0 .   C o o l e d   c r o w n   (20)   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

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   up  to  C l a i m  

8   i n c l u s i v e ,   c h a r a c t e r i z e d   by  the  f a c t   t h a t   the  t u b e s   ( 2 8 )  

.o f   the   c o o l i n g   p a n e l s   (22 )   a r e   a r r a n g e d   s u b s t a n t i a l l y   in  . 

l o o p s   ( I I - I 2 - I 3 ) .  

I I .   C o o l e d   c r o w n   (20)   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

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 s e d   by  the   f a c t   t h a t   the  c o o l i n g   p a n e l s   ( 2 2 )   have   on  t h e i r .  

. o u t s i d e   a  s t r u c t u r e   of   r e f r a c t o r y   m a t e r i a l   ( 34 )   ( F i g . 3 ) .  

12 .   C o o l e d   c r o w n   (20)   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

.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  c o o l i n g   p a n e l s   ( 2 2 )   a r e   a t   l e a s t .  

p a r t i a l l y   s u n k   in  a  s t r u c t u r e   of   r e f r a c t o r y   m a t e r i a l   ( 3 4 ) .  



I 3 .   C o o l e d   c r o w n   ( 2 0 )   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

I  and  in  one  or  a n o t h e r   o f   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  t u b e s   (28)   of   the   c o o l i n g   p a n e l s .  

(22 )   a r e   a t   l e a s t   p a r t i a l l y   sunk   in  a  s t r u c t u r e   of   r e f r a c t -  

o ry   m a t e r i a l   ( 3 4 ) .  

I 4 .   C o o l e d   c r o w n   (20 )   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

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   up  to  C l a i m  

I 0   i n c l u s i v e ,   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 n e r   t u b -  

u l a r   e l e m e n t   ( 2 5 )   is   s u b s t a n t i a l l y   c i r c u l a r .  

I 5 .   C o o l e d   c r o w n   (20)   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

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   up  to  C l a i m  

I 0   i n c l u s i v e ,   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 n e r   t u b -  

u l a r   e l e m e n t   ( 2 5 )   i s   s u b s t a n t i a l l y   p o l y g o n a l .  

I 6 .   C o o l e d   c r o w n   (20 )   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

I  and  in  one  or  a n o t h e r   o f   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   a t   l e a s t   one  c o o l i n g   p a n e l   (22)   of   a .  

s p e c i a l i z e d   k i n d   c o o p e r a t e s   w i t h   a  c o n d u i t   ( 3 2 ) .  

I 7 .   C o o l e d   c r o w n   (20 )   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

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   a t   l e a s t   one  c o o l i n g   p a n e l   (22)   of  a ·  

s p e c i a l i z e d   k i n d   c o o p e r a t e s   w i t h   c o i l   m e a n s   ( 3 3 ) .  

I 8 .   C o o l e d   c r o w n   (20 )   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

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   up  to  C l a i m  

I4  i n c l u s i v e ,   c h a r a c t e r i z e d   by  the  f a c t   t h a t   the  c o o l i n g  

p a n e l s   ( 2 2 )   a r e   p o s i t i o n e d   a b o v e   the  c a r r y i n g   s t r u c t u r e   ( 2 I ) .  

I 9 .   C o o l e d   c r o w n   ( 2 0 )   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

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   up  to  C l a i m  

I4  i n c l u s i v e ,   c h a r a c t e r i z e d   by  the  f a c t   t h a t   the  c o o l i n g  

p a n e l s   (22 )   a r e   p o s i t i o n e d   b e l o w   the  c a r r y i n g   s t r u c t u r e   ( 2 I ) .  

20 .   C o o l e d   c r o w n   ( 2 0 )   f o r   e l e c t r i c  f u r n a c e s ,   as  in  C l a i m  

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  cap  (23)   has   a  p e r i p h e r a l   c o n f o r m -  

a t i o n   s u b s t a n t i a l l y   the  same  as  t h a t   o f   the  t u b u l a r   e l e m e n t  



( 2 5 ) . .  

2 I .   C o o l e d   c r o w n   ( 2 0 )   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

I  and  in  one  or   a n o t h e r   o f   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   c ap   ( 2 3 )   i n c l u d e s   a t   l e a s t   o n e  

o p e n i n g   ( 4 7 )   f o r   c h a r g i n g   p u r p o s e s   or  f o r   d i s c h a r g i n g   f u -  

m e s .  

22.   C o o l e d   c r o w n   ( 2 0 )   f o r   e l e c t r i c   f u r n a c e s ,   as  in  C l a i m  

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  t he   f a c t   t h a t   the   cap   ( 2 3 )   h a s   s u p p o r t i n g   m e a n s   ( 5 0 )  

w h i c h   c i r c u l a t e   f l u i d .  
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