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©  GUIDE  TROUGHS  FOR  MOLTEN  PRODUCTS. 

©  Guide  troughs  for  leading  molten  products  tapped  from 
blast  furnaces  or  electric  furnaces  or  the  like.  A  lengthy  trough 
body  (1  ),  formed  in  one  block  with  monolithic  refractories,  is 
provided  with  hook-engaging  means  in  order  for  the  body  to 
be  lifted  and  transported.  The  hook-engaging  means  com- 
prises  supporting  pipes  (2)  which  are  laid  longitudinally  in  the 
upper  portion  of  the  body  on  both  sides  thereof;  supporting 

Ĵj  transverse  members  (3)  which  are  disposed  in  an  appropri- 
ately  spaced-apart  relationship  to  interconnectthe  supporting 
pipes  on  both  sides  of  the  trough  body;  and  cut-out  portions 

q   (4)  provided  in  the  trough  body  at  suitable  locations  to  expose 
the  supporting  pipes  (2)  to  be  engaged  by  hooks.  The  fact  that 
the  trough  body  has  such  stout  supporting  means  and  hook- 

O  engaging  means  which  does  not  project  from  the  upper  sur- 
^   face  of  the  trough  body  as  the  suspension  plates  in  the  con- 
O  ventional  guide  trough  of  this  type,  allows  the  following 

advantages  to  be  obtained.  Namely,  the  hook-engaging 
©  means  is  protected  against  radiant  heat  and  splashing  from 

high  temperature  molten  products  flowing  through  the 
O"  trough.  This  greatly  enhances  safety  during  transportation.  In 

addition,  as  there  are  no  objects  projecting  from  the  upper 
surface  of  the  trough  body,  the  guide  troughs  can  be  stored  by 
stacking.  This  permits  a  reduction  in  storage  space. 
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F i e l d   o f   t h e   I n v e n t i o n  

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

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

f u r n a c e ,   s u c h   as  a  b l a s t   f u r n a c e   and  an  e l e c t r i c   f u r n a c e ,   a n d  

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

one  b l o c k   w i t h   m o n o l i t h i c   r e f r a c t o r y   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  

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

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

one  b l o c k   i n s t e a d   of   b e i n g   c o n s t r u c t e d   by  b r i c k w o r k s ,   a n d  

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

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

when  t h e   i n n e r   s u r f a c e s   of  t h e   t r o u g h s   a r e   worn   by  r u n n i n g  

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

one  i n s t e a d   of   r e p a i r i n g   by  l i n i n g   worn  s u r f a c e s .  

Such   t r o u g h s   a r e   so  h e a v y  -   some  of   them  w e i g h   a b o u t  

1  t o n   or   m o r e  -   t h a t   t h e   o u t s i d e   of   t h e   r e f r a c t o r y   body  i s  

r e i n f o r c e d   by  a  s u p p o r t i n g   member ,   s u c h   as  p l a t e s   or   f r a m e  

w o r k s ,   w h i c h   a r e   u s u a l l y   p r o v i d e d   w i t h   hook  p l a t e s   p r o j e c t i n g  

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

b o d y .  

As  t h e   hook   p l a t e s   a r e   p r o j e c t i n g   u p w a r d s   f rom  t h e   t r o u g h  



b o d y ,   hook  p l a t e s   a r e   e x p o s e d   to  t h e   h e a t   r a d i a t i o n   a n d  

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

and  t h i s   may  w e a k e n   t h e   hook   p l a t e s   and  c a u s e   d a m a g e s .  

F u r t h e r ,   p i l i n g   up  of   t h e   t r o u g h t s   in   t h e   s t o r a g e   i s  

h i n d e r e d   by  s u c h   p r o j e c t i o n s .  

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

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

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

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

t h e   t o p   s u r f a c e ;   a  s u p p o r t i n g   m e a n s   f o r   s u p p o r t i n g   s a i 6   t r o u g h  

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

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

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

m e m b e r s   d i s p o s e d   a t   i n t e r v a l s ;   and  a  hook   e n g a g i n g   m e a n s  

p r o v i d e d   by  r e m o v i n g   a  p a r t   of   s a i d   t r o u g h   b o d y   and   e x p o s i n g  

t h e   h o l d i n g   b e a m s   f o r   e n g a g i n g   hook   m e a n s .   T h u s  a   s t r o n g   a n d  

r i g i d   s u p p o r t i n g   and   hook   e n g a g i n g   m e a n s   may  be  p r o v i d e d ,  

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

t h e   t r o u g h   b o d y ,   so  t h a t   i t   i s   n o t   e x p o s e d   to  t h e   h e a t  

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

t h e   d a m a g e s   t h e r e o f   c an   be  p r e v e n t e d   a b s o l u t e l y .   A l s o ,   t h e  

t r o u g h s   may  be  p i l e d   up  e a s i l y   in   t h e   s t o r a g e .  

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

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



B r i e f   D e s c r i p t i o n   of   t h e   D r a w i n g  

F i g . l   i s   a  s i d e   v i e w   of  a  t r o u g h   a c c o r d i n g   to   t h e  

p r e s e n t   i n v e n t i o n ;  

F i g . 2   i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e   X-X 

of  F i g . l ;  

F i g . 3   i s   a  t o p   p l a n   v i e w   of  t h e  t r o u g h   in  F i g . l ;  

F i g . 4   i s   a  p a r t i a l   f r o n t   v i e w   s h o w i n g   one  e x a m p l e   o f  

hook  m e a n s ;  

F i g . 5   i s   a  s i d e   v i e w   of  a  t r o u g h   of   a n o t h e r   e m b o d i m e n t  

of   t h e   p r e s e n t   i n v e n t i o n ;  

F i g . 6   i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e   Y-Y 

of   F i g 5 ;  

F i g . 7   i s   a  t op   p l a n   v i ew   of   t h e   t r o u g h   in  F i g . 5 .  

D e s c r i p t i o n   of  t h e   P r e f e r r e d   E m b o d i m e n t  

The  t r o u g h   shown  in  F i g . l - F i g . 3   i n c l u d e s   a  l o n g   body   1 

f o r m e d   by  s t a m p i n g   m o n o l i t h i c   r e f r a c t o r y   m a t e r i a l   and  p r o v i - '  

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

s u r f a c e .  

The  body   1  i s   r e i n f o r c e d   by  a  c o u p l e   of   h o l d i n g   beams   2 

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

e x t e n d i n g   l o n g i t u d i n a l l y .   The  h o l d i n g   beams   2  a r e   c o n n e c t e d  

b y  U - s h a p e d   s u p p o r t i n g   c r o s s   m e m b e r s   3  d i s p o s e d   a t   i n t e r v a l s .  

Hook  e n g a g i n g   means   4  a r e   p r o v i d e d   a t   s u i t a b l e   p o r t i o n s  

of   t h e   body   1  by  r e m o v i n g   a  p a r t   of   body   1  and  e x p o s i n g   t h e  



h o l d i n g   beams   2  f o r   e n g a g i n g   hook   m e a n s .  

The  t r o u g h   may  be  hung   by  e n g a g i n g   t h e   h o o k . 6   of  t h e  

h a n g i n g   m e m b e r s   5  s u c h   as  shown  in  F i g . 4   w i t h   a  p o r t i o n   o f  

t h e   h o l d i n g   beam  2  in   t h e   hook   e n g a g i n g   m e a n s   4,  and  t h u s  

t h e   t r o u g h   can  be  t r a n s p o r t e d .  

The  hook   e n g a g i n g   means   4  a r e   n o t   p r o j e c t i n g   f rom  t h e  

body   1  so  t h a t   t h e   t r o u g h s   can  be  p i l e d   up  e a s i l y   in  t h e  

s t o r a g e .   F u r t h e r   t h e   hook  e n g a g i n g   means   4  a r e   n o t   e x p o s e d  

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

i ng   t h r o u g h   t h e   r u n w a y   of   body   1,  so  t h a t   t h e   d a m a g e s   of   t h e  

hook   e n g a g i n g   m e a n s   can   be  p r e v e n t e d .  

P i p i n g s ,   f l a t   or   a n g l e   b a r s   may  be  u s e d   f o r   t h e   h o l d i n g  

beams   2.  A l s o   c o n n e c t i n g   m e m b e r s   7  may  be  u s e d   f o r   c o n n e c t -  

i n g   and  s e c u r i n g   s u p p o r t i n g   c r o s s   m e m b e r s   3  a t   t h e   b o t t o m   o f  

t h e   body  1  as  shown  in  F i g . 3 .  

F i g . 5 - F i g . 7   shows   a  t r o u g h   of   a n o t h e r   e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t i o n ,   in   w h i c h   two  f l a t   b a r s   8  and  8'  a r e   u s e d  

as  a  h o l d i n g   beam  2 ' .  

F l a t   b a r s   8  and   8'  a r e   p i l e d   up  t o g e t h e r   w i t h   a  r e i n f o r -  

c i n g   member   s u c h   as  w i r e   n e t t i n g s   3'  t h e r e b e t w e e n   w h i c h   i s  

l i n e d   i n s i d e   of   t h e   s u p p o r t i n g   c r o s s   m e m b e r s   3.  Wi re   n e t -  

t i n g s   3'  a r e   s e c u r e d   to   t h e   f l a t   b a r s   8  and   8'  w i t h   b o l t s   9 ,  

and  s u p p o r t i n g   c r o s s   m e m b e r s   3  a r e   w e l d e d   to   t h e   o u t s i d e   b a r  

8 .  



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

body   made  of   m o n o l i t h i c   r e f r a c t o r y   m a t e r i a l   and   p r o v i d e d  

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

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

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

c o r n e r s   of  s a i d   body   and  e x t e n d i n g   l o n g i t u d i n a l l y ,   s a i d  

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

d i s p o s e d   a t   i n t e r v a l s ;   and  a  hook   e n g a g i n g   m e a n s   p r o v i d e d  

by  r e m o v i n g   a  p a r t   of   s a i d   body   and  e x p o s i n g   t h e   h o l d i n g   b e a m s  

f o r   e n g a g i n g   hook   m e a n s .  
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