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©  Runner  cover  for  metallurgical  heat  retention. 
A  trough  cover  (1),  comprising  a  plurality  of  cover  (2) 

panels,  encloses  a  trough  (t)  adapted  to  carry  hot  molten 
material  (m)  to  contain  gaseous  emissions  and  heat  released 
from  the  molten  material  (m)  and  to  prevent  foreign  matter 
from  entering  the  trough.  Each  panel  (2)  comprises  a 
channel-shaped  support  member  (5)  and  a  refractory  mem- 
ber  (6),  preferably  a  ceramic  fiber  material-type  refractory, 
the  refractory  (6)  covering  the  surface  of  the  support  member 
(5)  exposed  to  the  molten  material.  A  fastening  means  (9) 
secures  the  panels  (2)  together  to  form  the  top  (3)  and  side 
walls  (4)  of  the  cover  (1)  whereby  and  essentially  continuous 
refractory  interior  surface  (10)  is  formed  by  the  refractory 
members  (6).  The  refractory  insulates  the  fastening  means 
(9)  and  the  support  members  (5)  of  the  panels  (2)  from  the 
molten  material  (m).  In  alternate  embodiments,  stiffening 
flanges  are  provided  on  the  support  member  and  a  handle 
rod  is  provided  to  facilitate  lifting  of  the  cover  when  covering 
or  uncovering  the  trough. 



F i e l d   of  t he   I n v e n t i o n  

A  t r o u g h   c o v e r   c o m p r i s e d   of  a  p l u r a l i t y   of  r e f r a c t o r y  

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

m a t e r i a l s   in   o r d e r   to   p r o t e c t   t he   m a t e r i a l   f rom  i m p u r i t i e s   w h i c h  

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

e m i s s i o n s   r e l e a s e d   by  t h e   m o l t e n   m a t e r i a l .  

B a c k g r o u n d   of  t he   I n v e n t i o n  

V a r i o u s   to  e n c l o s e   t h e   troughs or  
r u n n e r s ,   

w h i c h  

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

p o l l u t i o n  a n d / o r   e n s u r e   m a t e r i a l   p u r i t y   have   been   p r o p o s e d .  

I n   U n i t e d   S t a t e s   p a t e n t   4 , 2 4 5 , 8 2 0   a  p i p e   c u r t a i n ,   f o r m e d   by  a  

p l u r a l i t y   of  i n d e p e n d e n t l y   s u s p e n d e d   p i p e s ,   i s   i l l u s t r a t e d   a s  

a   means   to  c o n t r o l   a i r   p o l l u t i o n   e m i s s i o n s   f rom  v a r i o u s   v e s s e l s  

including  t r o u g h s .   H o w e v e r ,   w i t h   t h i s   d e s i g n ,   n u m e r o u s   c o m p o -  

n e n t s   a r e   n e c e s s a r y   in   o r d e r   to  p r o v i d e   an  a d e q u a t e   c u r t a i n   f o r   a  

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

t h e   u n c o v e r i n g   of  any  l e n g t h   of  t he   t r o u g h   r e q u i r e s   t he   r e m o v a l  

o f   n u m e r o u s   i n d i v i d u a l l y   s u s p e n d e d   p i p e   s e c t i o n s .   In  U n i t e d  

S t a t e s   p a t e n t   4 , 2 1 6 , 7 0 8 ,   an  a i r   c u r t a i n   is  u s e d   in  c o n j u n c t i o n  

w i t h   an  a i r   s u p p l y   a l o n g   one  s i d e   of  a  r u n n e r   w h i l e   an  e x h a u s t  

a s s e m b l y   is   p r o v i d e d   a l o n g   t h e   o t h e r   s i d e   in  o r d e r   to  c o n t a i n  

t h e   h e a t   and  g a s e o u s   e m i s s i o n s   f rom  t h e   m o l t e n   m e t a l   in  t h e  

t r o u g h .   A  r e f r a c t o r y   w a l l   may  be  p r o v i d e d   to  p r o t e c t   the   e x h a u s t  

a s s e m b l y   f rom  the   h o t   g a s e s .   W h i l e   e m i s s i o n s   a r e   c o n t r o l l e d  

by  t h i s   a p p a r a t u s ,   i t   d o e s   no t   r e t a i n   h e a t   w e l l   or  p r e v e n t   d e b r i s  



o r   o t h e r   i m p u r i t i e s   from  e n t e r i n g   t h e   t r o u g h   and  i s   of  a  m u c h  

m o r e   c o m p l e x   s t r u c t u r e   t h a n   t h e   t r o u g h   c o v e r   of  t h e   p r e s e n t  

i n v e n t i o n .  

In  c o n t r a s t   to   t h e   a b o v e   t r o u g h   c o v e r s ,  t h e   p r e s e n t  

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

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

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

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

s t a r t i n g   u n i t s ,   a r e   e a s i l y  f i t t e d   t o g e t h e r   to  fo rm  a  c o m p l e t e d  

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

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

c a r r i e d   t h e r e i n .   The   l i g h t w e i g h t   t r o u g h   c o v e r s   can   be  e a s i l y  

l i f t e d   when   c o v e r i n g   o r   u n c o v e r i n g   t h e   t r o u g h .  

I t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   a  t r o u g h  

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

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

e s s e n t i a l l y   c o n t i n u o u s   r e f r a c t o r y   l i n i n g   on  t he   i n t e r i o r   s u r f a c e  

o f   t h e   c o v e r   e x p o s e d   to   t h e   m o l t e n   m a t e r i a l .  

I t   i s   a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   to   p r o v i d e   a  

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

v e n t s   t h e   e n t r y   of   f o r e i g n   m a t e r i a l   or  i m p u r i t i e s   i n t o   t h e   t r o u g h  

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

f r o m   t h e   m o l t e n   m a t e r i a l   in   t h e   t r o u g h .  

O t h e r   f o r m s   and   f e a t u r e s   of  t h i s   i n v e n t i o n   w i l l   b e c o m e  

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

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

Summary   of   t h e   I n v e n t i o n  

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

j o i n e d   t o g e t h e r  t o   f o r m   t h e   t o p   and  d o w n a r d l y   d e p e n d i n g   s i d e   w a l l s .  

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

m o l t e n   m a t e r i a l   s u c h   as  i r o n .   Each  c o v e r   p a n e l   c o m p r i s e s   a  



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

p r e f e r a b l y   of  f i b e r   m a t e r i a l - t y p e   r e f r a c t o r y ,   c o v e r i n g   t h e  

e n t i r e   i n t e r i o r   s u r f a c e   of  t he   c o v e r   w h i c h   i s   e x p o s e d   to  t h e  

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

two  l e g s   d e p e n d i n g   f rom  t h e   e d g e s   of  t he   b a s e   and  e x t e n d i n g  

a l o n g   t h e   l e n g t h   t h e r e o f .   A  f a s t e n i n g   means   i s   u s e d   f o r   s e c u r -  

i ng   t h e   p a n e l s   t o g e t h e r   to   fo rm  t h e   t o p   and  s i d e   w a l l s   of  t h e  

c o v e r   s u c h   t h a t   an  e s s e n t i a l l y   c o n t i n u o u s   r e f r a c t o r y   l i n i n g  

is   f o r m e d   a b o u t   t h e   e n t i r e   i n t e r i o r   s u r f a c e   of  t h e   c o v e r   t h a t  

is   e x p o s e d   to  t h e   m o l t e n   m a t e r i a l .   The  r e f r a c t o r y   member  i n s u -  

l a t e s   t h e   f a s t e n i n g   means   as  w e l l   as  t he   s u p p o r t   member   f r o m  

:  t h e   m o l t e n   m a t e r i a l .   T h i s   a l l o w s   l i g h t e r   w e i g h t   m a t e r i a l s  

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

s u p p o r t   m e m b e r .  

D e s c r i p t i o n   of  t he   D r a w i n g s  

F i g u r e   1  is  a  c r o s s - s e c t i o n a l   v iew  of  a  t r o u g h   c o v e r  

a c c o r d i n g   to  t h e   i n v e n t i o n ;  

F i g u r e   2  is   a  c r o s s - s e c t i o n a l   v iew  of  an  a l t e r n a t e  

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

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

w i t h o u t   t h e   u se   of  a d d i t i o n a l   p a n e l s ;  

F i g u r e   3  is   a  c r o s s - s e c t i o n a l   v i ew  of  an  a l t e r n a t e  

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

s t i f f e n i n g   f l a n g e s   and  a  h a n d l e   r o d ;   a n d  

F i g u r e   4  i s   a  p e r s p e c t i v e   v i ew   of  two  t r o u g h   c o v e r s  

as  i l l u s t r a t e d   in   F i g u r e   3  c o v e r i n g   a  t r o u g h .  

D e t a i l e d   D e s c r i p t i o n  

As  shown  in  f i g u r e   1,  w h i c h   i l l u s t r a t e s   a  g e n e r a l l y  

U - s h a p e d   t r o u g h   c o v e r   1,  t he   t r o u g h   c o v e r   c o m p r i s e s   a  p l u r a l i t y  



of   c o v e r   p a n e l s   2  w h i c h   f o r m   t h e   t o p   3  a n d  d o w n w a r d l y  d e p e n d i n g  

s i d e   w a l l s   4  o f   t h e   c o v e r  1 ,   t o   e n c l o s e   a  t r o u g h   t ,   a d a p t e d  

t o   c a r r y   h o t   m o l t e n   m a t e r i a l   m,  s u c h   as   i r o n .   E a c h   p a n e l   2  

c o m p r i s e s   a  c h a n n e l - s h a p e d   r i g i d   s u p p o r t   m e m b e r   5  a n d   a  r e f r a c t o r ;  

m e m b e r   6  c o v e r i n g   t h e   e n t i r e   s u r f a c e   t h e r e o f   w h i c h   i s   e x p o s e d  

t o   t h e   m o l t e n   m a t e r i a l .   The  r e f r a c t o r y   m e m b e r   6  i s   f i x e d   t o  

t h e   s u p p o r t   m e m b e r   i n   s u c h   a  m a n n e r   t h a t   any   a t t a c h m e n t   m e a n s  

t h e r e f o r   w i l l   be  i n s u l a t e d   f r o m   t h e   h o t   m o l t e n   m a t e r i a l .   F o r  

e x a m p l e ,   pop   r i v e t s   7  a n d   w a s h e r s   8  may  be  u s e d   w i t h   t h e   r i v e t s  

7  p a s s i n g   t h r o u g h   t h e   s u p p o r t   m e m b e r   5,  t h e   a t t a c h m e n t   m e a n s  

p r o t e c t e d   by  t h e   r e f r a c t o r y   m e m b e r   6.  O t h e r   a t t a c h m e n t   m e a n s  

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

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

i s   t o   be  e x p o s e d   when  t h e   c o v e r   i s   i n   u s e   o v e r   a  t r o u g h   c o n t a i n i n  

m o l t e n   m a t e r i a l .   A  f a s t e n i n g   m e a n s   9  i s   u s e d   t o   j o i n   t h e   p a n e l s  

2  t o g e t h e r   t o   f o r m   t h e   t o p   3  and   s i d e   w a l l s   4  o f   t h e   c o v e r  

1  s u c h   t h a t   an  e s s e n t i a l l y   c o n t i n u o u s   r e f r a c t o r y   l i n i n g   i s .  

f o r m e d   a b o u t   t h e   e n t i r e   i n t e r i o r   s u r f a c e   10 ,   o f   t h e   c o v e r   1  

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

6  i n s u l a t e d   t h e   s u p p o r t   m e m b e r   5  and   f a s t e n i n g   m e a n s   9  f r o m  

t h e   h e a t   and   g a s e o u s   e m i s s i o n  r e l e a s e d   f r o m   t h e   m o l t e n   m a t e r i a l  

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

m e m b e r   5  h a s   a  b a s e   11  a n d   two  l e g s   12  d e p e n d i n g   f r o m   t h e   e d g e s  

t h e r e o f   a n d   a l o n g   t h e   l e n g t h   o f   t h e   b a s e   11 .   The   l e g s   12  p r o -  

v i d e   r i g i d i t y   f o r   t h e   s u p p o r t   m e m b e r   5.  By  a r r a n g i n g   t h e   p a n e l s  

1,  as   i l l u s t r a t e d ,   t h e   e n t i r e   i n t e r i o r   s u r f a c e   10  o f   t h e   c o v e r  

i s   f o r m e d   by  t h e   r e f r a c t o r y   m e m b e r   6,  and   a  s e a l   13  i s   f o r m e d  

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

and   t h e   t o p   3  of   t h e   c o v e r ,   w i t h   t h e   f a s t e n i n g   m e a n s   m a i n t a i n -  

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

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



As  shown  in   f i g u r e   1,  t h e   p a n e l s   2  a r e   j o i n e d   t o g e t h e r  

s o   t h a t   a  s u b s t a n t i a l l y   9 0 °  a n g l e   e x i s t s   b e t w e e n   t h e   s i d e   w a l l s   4  

a n d   t h e   top   3  w i t h   f a s t e n i n g   means   9  c o n n e c t i n g   t h e   b a s e   11  of  t h e  

s i d e   w a l l s   4  w i t h   t h e   l e g s   12  of  t he   t o p   3.  H e r e   t h e   l e g s   12  

f o r m   a  s u s t a n t i a l l y   r i g h t   a n g l e   w i t h   t h e   b a s e   11.   F i g u r e   2 

i l l u s t r a t e s   t h e   l e g s   12  as  h a v i n g   an  a n g l e ,   A,  g r e a t e r   t h a n   9 0 ° ,  

w i t h   t h e   b a s e   11  and   f o r m i n g   a  c o v e r   1  h a v i n g   a  g e n e r a l l y  

t r a p e z o i d a l   c r o s s   s e c t i o n .   The  r a n g e   of  t h i s   b a s e / l e g   a n g l e   i s  

b e t w e e n   a b o u t   90  to  1 5 0 ° .   P r e f e r a b l y ,   w h e r e   t h e   b a s e / l e g   a n g l e  

i s   g r e a t e r   t h a n   a b o u t   9 0 ° ,   t h e   l e g s   12  of  e a c h   p a n e l   2  u s e d   in  a  

c o v e r   a r e   b e n t   to   t h e   same  b a s e / l e g   a n g l e   in  o r d e r   to   s i m p l i f y   c o n -  

s t r u c t i o n   and  a s s e m b l y   of   t he   p a n e l s .   I n c r e a s i n g   t h e   a n g l e   A 

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

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

V a r i o u s   w i d t h s   and  l e n g t h s   a r e   p o s s i b l e   f o r   an  i n d i v i d u a l  

p a n e l   u s e d   to  fo rm  a  c o v e r ,   d e p e n d i n g   upon   t h e   s i z e   of   t h e   t r o u g h  

t o   be  c o v e r e d .   T y p i c a l l y ,   e a c h   of  t h e   p a n e l s   i s   a b o u t   4  to   6  f e e t  

i n   l e n g t h   and  has   a  w i d t h   of  a b o u t   6  to   18  i n c h e s .   In  o r d e r   t o  

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

t o p   of  t h e   c o v e r   when  t h e   c o v e r   i s   b e i n g   a s s e m b l e d .   T y p i c a l   s p a n s  

f o r   t h e   c o v e r s   a r e   in   t h e   r a n g e   of  18  to  48  i n c h e s ,   r e q u i r i n g  

a p p r o x i m a t e l y   one  to   f o u r   p a n e l s   b e i n g   u s e d   in   t h e   t o p   of  t h e  

c o v e r .   U s u a l l y   e a c h   s i d e   w a l l   of  t h e   c o v e r   i s   a  s i n g l e   p a n e l ,  

h o w e v e r ,   t h e i r   h e i g h t   may  be  i n c r e a s e d   in  t h e   same  m a n n e r   p r o -  

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

In  f i g u r e   3,  a  t r o u g h   c o v e r   51  h a v i n g   a  t r i - p a n e l   t o p   53 

i s   s h o w n .   The  c o n s t r u c t i o n   of  e a c h   p a n e l   52  i s   t he   same  as  p r e -  

v i o u s l y   d e s c r i b e d ,   e a c h   h a v i n g   a  s u p p o r t   member   55  w i t h   a  b a s e   61 

a n d   l e g s   62,   a  r e f r a c t o r y   member   56  and  an  a t t a c h i n g   means   f o r  

t h i s   member   s u c h   as  a  pop  r i v e t   57  and  w a s h e r   58,   a n d  a  f a s t e n i n g  



m e a n s   59,  e x c e p t   t h a t   e a c h   l e g   62  i s   p r o v i d e d   w i t h   an  i n w a r d l y  

d i r e c t e d   f l a n g e   64  d e p e n d i n g   f r o m   t h e   f r e e   end  65  of  t he   l e g   6 2 .  

The  f l a n g e s   64  a r e   s u b s t a n t i a l l y   p a r a l l e l   w i t h   t h e   b a s e   61  o f  

e a c h   p a n e l   52  and  p r o v i d e   a d d i t i o n a l   r i g i d i t y   f o r   t he   c o v e r   5 1 .  

The  i n t e r i o r   s u r f a c e   60  of   t h e   c o v e r   is  t h u s   c o m p l e t e l y   f o r m e d  

of  r e f r a c t o r y   m e m b e r s   56,   w i t h   s e a l s   63  f o r m e d   b e t w e e n   c o n t i g u o u s  

s u c h   m e m b e r s .   In  a d d i t i o n ,   a  h a n d l e   s u c h   as  a  rod   56  is   s h o w n  

f a s t e n e d   to   t h e   f l a n g e s   64  of  t h e   p a n e l s   52  in   t h e   top   53  of  t h e  

c o v e r   51.  T h i s   a l l o w s   t h e  c o v e r   51  to  be  more   e a s i l y   g r a s p e d  

and   l i f t e d   when   c o v e r i n g   or   u n c o v e r i n g   t h e   t r o u g h  T h e   h a n d l e   r o d  

66  i s   a t t a c h e d   by  c o n v e n t i o n a l   f a s t e n i n g   means   s u c h   as  t a c k  

w e l d i n g   o r   by  a  b o l t   and  n u t .   P r e f e r a b l y   two  h a n d l e   r o d s   a r e  

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

b e y o n d   t h e   s i d e   w a l l s   ( s e e   f i g u r e   4 ) .  

As  shown  in   f i g u r e   4,  more   t h a n   one  c o v e r   i s   u s e d   t o  

c o v e r   t h e   l e n g t h   of  a  t r o u g h .   T y p i c a l l y   t h e   i n d i v i d u a l   c o v e r s   5 1 ,  

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

r e f r a c t o r y   member   56  of  t h e   i n d i v i d u a l   c o v e r s   51  f o r m i n g   a n  

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

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

c o v e r s   and   a b o u t   t h e   e n t i r e   s u r f a c e   of  t h e   c o v e r s   e x p o s e d   to  t h e  

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

p l a c e d   o v e r   t h e   t r o u g h   and  r e s t   on  t h e   l i p s   1,  t h e r e o f .   A  s a n d  

s e a l ,   s ,   c a n   be  p r o v i d e d   a l o n g   t h e   edge   of  t h e   c o v e r   p a n e l   i n  

c o n t a c t   w i t h   t h e   l i p ,   1,  of   t h e   t r o u g h ,   t ,   in   o r d e r   to  f i l l   i n  

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

b e t t e r   s e a l   b e t w e e n   t h e   t r o u g h   and  c o v e r .  

The  t r o u g h   c o v e r   may  be  u s e d   w i t h   a  v a r i e t y   of  m o l t e n  

m a t e r i a l s   h a v i n g   h i g h   t e m p e r a t u r e s .   For   e x a m p l e ,   when  a  t r o u g h  

i s   c a r r y i n g   m o l t e n   i r o n ,   t h e   t e m p e r a t u r e   of  t h e   i r o n   i s   a p p r o x i -  



m a t e l y   2800°   F.  w i t h   t he   t e m p e r a t u r e   a t   the   e x p o s e d   s u r f a c e  

o f   the   r e f r a c t o r y   m e m b e r s   of  t h e   c o v e r   p a n e l s   in  the   top   a n d  

s i d e   w a l l s   of  t he   c o v e r   r e a c h i n g   a p p r o x i m a t e l y   2 2 0 0 °   F.  T h e  

r e f r a c t o r y   c h o s e n   f o r   use   in  t h e   r e f r a c t o r y   member  s h o u l d   b e  

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

d e t e r i o r a t i o n .   P r e f e r a b l y ,   a  f i b e r   m a t e r i a l - t y p e   r e f r a c t o r y  

s u c h   as  F i b e r f r a x   is   u s e d   ( F i b e r f r a x   i s   a  r e g i s t e r e d   t r a d e m a r k  

o f   The  C a r b o r u n d u m   Company  f o r   a  c e r a m i c   f i b e r - t y p e   r e f r a c t o r y  

m a t e r i a l ) .   H o w e v e r   o t h e r   m a t e r i a l   s u c h   as  t h e r m a l   b l a n k e t s  

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

l i e u   of  F i b e r f r a x   d e p e n d i n g   upon   t h e   e x p e c t e d   t e m p e r a t u r e s   t o  

be  e n c o u n t e r e d   d u r i n g   use   of  t h e   t r o u g h   c o v e r .  

As  i l l u s t r a t e d   in   f i g u r e   4,  an  a l t e r n a t e   e m b o d i m e n t  

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

T h e   end  l e g s   67  e n c l o s e   t h e   end  of  t h e   s u p p o r t   member  55  a n d  

i s   i n t e r m e d i a t e   t h e   l e g s   62  and  d e p e n d   f rom  t he   b a s e   61  t h e r e o f  

s i m i l a r   to  the   l e g s   p r e v i o u s l y  d e s c r i b e d .   As  shown,   an  i n w a r d l y  

d i r e c t e d   end  f l a n g e   68  can   a l s o   be  p r o v i d e d   a t   the   f r e e   e n d  

o f   e a c h   end  l e g   67.  T h i s   end  f l a n g e   68  i s   s u b s t a n t i a l l y   p a r a l l e l  

t o   t he   b a s e   61  of  t he   s u p p o r t   member   55  and  a l s o   p r o v i d e s   a d d i -  

t i o n a l   r i g i d i t y   t h e r e t o .   The  end  f l a n g e s   68  can   be  t a c k   w e l d e d  

o r   s e c u r e d   by  o t h e r   f a s t e n i n g   means   to  the   f l a n g e s   64  of  t h e  

l e g s   62  of  t he   c o v e r .  



1.  A  c o v e r   f o r   a  t r o u g h   a d a p t e d   to  c a r r y   ho t   m o l t e n  

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

w a l l s ,   and  h a v i n g   i n t e r i o r   and  e x t e r i o r   s u r f a c e s ,   t he   c o v e r  

c o m p r i s i n g :  

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

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

member  c o v e r i n g   a  s u r f a c e   of  s a i d   r i g i d   s u p p o r t   m e m b e r ;  

a n d  

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

t o g e t h e r   to  form  s a i d   top   and  s i d e   w a l l s ,   w i t h   t he   r e f r a c t o r y  

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

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

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

s u r f a c e   of  t h e   c o v e r ,   t h a t   is   e x p o s e d   to  h o t   m o l t e n   m a t e r i a l  

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

r e f r a c t o r y   s u r f a c e .  

2.  The  c o v e r   of  c l a i m   1  w h e r e i n   the   c h a n n e l - s h a p e d  

r i g i d   s u p p o r t   member   c o m p r i s e s   a  b a s e   and  two  l e g s   d e p e n d i n g  

f rom  the   e d g e s   t h e r e o f ,   e a c h   l e g   h a v i n g   a  f r e e   end  and  an  i n -  

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

s u b s t a n t i a l l y   p a r a l l e l   to  t he   b a s e   and  p r o v i d i n g   a d d i t i o n a l  

r i g i d i t y   f o r   t he   s u p p o r t   m e m b e r .  

3.  The  c o v e r   of  c l a i m   2  i n c l u d i n g   at   l e a s t   o n e  

h a n d l e   rod  f a s t e n e d   t o  t h e   f l a n g e s   of  at   l e a s t   one  p a n e l   f o r m i n g  

The  top  of  t h e   c o v e r   so  t h a t   t h e   c o v e r   may  be  e a s i l y   l i f t e d   w h e n  

c o v e r i n g   or   u n c o v e r i n g   t he   t r o u g h .  



4.  The  c o v e r  o f   c l a i m   1  w h e r e i n   t h e   r e f r a c t o r y  

m e m b e r   w i l l   w i t h s t a n d   e l e v a t e d   t e m p e r a t u r e s   of  a t   l e a s t   as  h i g h  

a s   2 2 0 0 °   F.  w i t h o u t   t h e r m a l   d e t e r i o r a t i o n .  

5.  The  c o v e r   of  c l a i m   4  w h e r e i n   t he   r e f r a c t o r y   m e m b e r  

i s   a  c e r a m i c   f i b e r   m a t e r i a l - t y p e   r e f r a c t o r y . -  

6.  The  c o v e r   of  c l a i m   1  w h e r e i n   t h e   s u p p o r t   member   i s  

c o m p r i s e d   of   s h e e t   m e t a l .  

7.  The  c o v e r   of  c l a i m   6  w h e r e i n   e a c h   p a n e l   has   a  

l e n g t h   of  a b o u t   4  to   6  f e e t   and  a  w i d t h   of  a b o u t   6  to  18  i n c h e s .  

8.  The  c o v e r   of  c l a i m   2  w h e r e i n   e a c h   l e g   and  t h e   b a s e  

t o  f o r m   an  a n g l e   in   t h e   r a n g e   of  b e t w e e n   a b o u t   90  to  1 5 0 ° .  

9.  The  c o v e r   of  c l a i m   2  w h e r e i n   t he   s u p p o r t   m e m b e r  

h a s   an  end  l e g   d e p e n d i n g   f rom  e a c h   end  of  t he   b a s e   and  i n t e r m e d i a t e  

s a i d   two  l e g s ,   e a c h   end  l e g   h a v i n g   a  f r e e   end  and  an  i n w a r d l y  

d i r e c t e d   end   f l a n g e   e x t e n d i n g   t h e r e f r o m ,   t he   end  f l a n g e   b e i n g  

s u b s t a n t i a l l y   p a r a l l e l   to  t he   b a s e .  

10.   A  c o v e r   f o r   a  t r o u g h   a d a p t e d   t o  c a r r y   h o t   m o l t e n  

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

w a l l s ,   and  h a v i n g   e x t e r i o r   and  i n t e r i o r   s u r f a c e s ,   t he   c o v e r  

c o m p r i s i n g :  

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

c h a n n e l - s h a p e d   r i g i d   s u p p o r t   member   of  s h e e t   m e t a l ,   c o m -  

p r i s i n g   a  b a s e   and  two  l e g s   d e p e n d i n g   f rom  t he   e d g e s   t h e r e o f ,  

and  a  r e f r a c t o r y   member   c o v e r i n g   a  s u r f a c e   of  s a i d   r i g i d  

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

e l e v a t e d   t e m p e r a t u r e s   of  a t   l e a s t   as  h i g h   as  2 2 0 0 °   F .  w i t h o u t  



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

t o g e t h e r   to   fo rm  s a i d   top   and  s i d e   w a l l s ,   w i t h   t h e  

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

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

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

i n t e r i o r   s u r e   s u r f a c e   of  t h e   c o v e r ,   t h a t   i s   e x p o s e d   to   h o t  

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

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

11.  The  c o v e r   o f  c l a i m   10  w h e r e i n   t he   two  l e g s   o f  

s a i d   s u p p o r t   member   have   an  i n w a r d l y   d i r e c t e d   f l a n g e   e x t e n d i n g  

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

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

a t   l e a s t   one   h a n d l e   rod  f a s t e n e d   to  t he   f l a n g e s   of  a t   l e a s t   o n e  

p a n e l   f o r m i n g   t he   top   of  the   c o v e r   so  t h a t   t h e   c o v e r   may  b e  

e a s i l y   l i f t e d   when  c o v e r i n g   or  u n c o v e r i n g   the   t r o u g h .  
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