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Lining  of  inductors  for  holding  and  melting  of  metals. 
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©  The  invention  relates  to  lining  of  inductors  for  melting  and 
holding  of  metal  melts.  The  new  lining  consists  of  a  channel  or 
chute  (2)  of  a  thin  (about  1  to  3cm  thick)  monolithic  shell  (5) 
adjacent  to  the  inductor  made  of  a  chemically  or  hydraulically 
bound  refractory  casting  mass,  and  a  suitably  vibrated  refractory 
mass  (6)  between  said  shell,  the  outer  sheet  mantle  (1)  of  the 
inductor  and  the  cooling  jacket  (4)  protecting  the  primary  coil  (3) 
of  the  inductor.  The  thin,  bound  shell  is  suitably  prefabricated  by 
casting  around  a  mould  of  the  shape  of  the  chute  and  made  of 
metal  or  a  combustible  material,  said  mould  after  drying  of  the 
shell  being  burned  away  or  smelted,  in  the  case  of  the  mould 
being  of  metal  suitably  after  the  vibrating  into  the  inductor. 
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An  i n d u c t o r   f o r   m e l t i n g   and  h o l d i n g   of   m e t a l s   m a y  

b r i e f l y   be  s a i d   to  c o n s i s t   of  a  c h a n n e l   or   c h u t e  

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

when  f i l l i n g   t h e   c h a n n e l   or  c h u t e   w i t h   m e t a l   s a i d   m e t a l  

w i l l   c o n s t i t u t e   t h e   c o n d u i t   of   t h e   i n d u c t o r .   The  i n -  

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

Up  t o  n o w   t h e   l i n i n g   of   t h e s e   c h a n n e l s   h a s  b e e n   d o n e  

a l t e r n a t i v e l y   by  c a s t i n g   or  s t a m p i n g   w i t h   r e f r a c t o r y  

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

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

i n d u c t o r   s p a c e   and   s u i t a b l y   made  o u t   of  t h e   same  m e t a l  

as  i s   t h e n   to  be  m e l t e d   or  h e l d   warm.  The  r e f r a c t o r y   m a s s  

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

d r y i n g   of   t h e   mass   i f   r e q u i r e d ,   i s   r e m o v e d   by  b u r n i n g   i f  

made  of   a  c o m b u s t i b l e   m a t e r i a l   ( s u c h   as  wood)   or   b y  

m e l t i n g   same  i f   made  of   m e t a l .   The  b u r n i n g   or   m e l t i n g  

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

make  t h e   l i n i n g   c e r a m i c l y   b o u n d .   The  l i n i n g   m a s s e s   u s e d  

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

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

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

d r a w b a c k s   w h i c h   a l s o   mean  t h a t   t he   d e s i r e d   l i f e t i m e  

c a n n o t   be  r e a c h e d .   T h u s ,   t h e   s t a m p i n g   m a s s e s   a r e   s u b j e c t  

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

l a y e r s   w i t h   c o n c o m i t t a n t   r i s k   f o r   t he   f o r m a t i o n   o f  

f i s s u r e s   in   b u r n i n g   and   u s e .   C a s t i n g   m a s s e s   a r e   a l s o  

s u b j e c t   to  r i s k   f o r   t h e   f o r m a t i o n   of  f i s s u r e s   or   c r a c k s  

when  b u r n i n g   t h e   l i n i n g .   M o l t e n   m e t a l   p e n e t r a t e s   i n t o  



t h e   c r a c k s   and  on  t h e   one  h a n d   t h i s   r e s u l t s   in  too   h i g h  

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

i n c r e a s e d   h e a t   l o s s e s ,   on  t h e   o t h e r   h a n d   t h e r e   i s   r i s k  

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

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

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

when  u s e d   in   a l u m i n u m   s m e l t   f u r n a c e s ,   too   h i g h   a  m e l t i n g  

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

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

m o u l d   of   a l u m i n u m   or  b u r n i n g   away  a  wood  m o u l d .   T h e  

a b o v e   i n c o n v e n i e n c e s   a r e   in   a c c o r d a n c e  w i t h   t h i s   i n -  

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

c h a n n e l   of   t h e   i n d u c t o r   w h i c h   on  t h e   one  h a n d   h a s   a  

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

on  t h e   o t h e r   h a n d   p r e v e n t s   f i s s u r e s   or  c r a c k s   in   s a i d  

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

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

c h a r a c t e r i z e d   t h e r e b y   t h a t   i t   c o n s i s t s   of   two  l a y e r s ,  

n a m e l y   a d j a c e n t   to  t h e   c h a n n e l   (2 )   a  f i r s t ,   r e l a t i v e l y  

t h i n ,   s u c h   as  a b o u t   1  to  3  c m S j  e r o s i o n   r e s i s t a n t   a n d  

m o n o l i t h i c a l l y   c o h e r e n t   l a y e r   or   s h e l l   (5)   m a n u f a c t u r e d  

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

c a s t i n g   mass   w i t h   s t r o n g   b o n d s   b e t w e e n   t h e   g r a i n s   o f  

t h e   c a s t i n g   m a s s ,   and  a  s e c o n d   l a y e r   (6)   b e t w e e n   s a i d  

s h e l l   ( 5 ) ,   t h e   s h e e t   m a n t l e   (1)   and   t h e   c o o l i n g   j a c k e t  

(4)   of   r e f r a c t o r y   mass   w i t h   n o n e   or  o n l y   m i n o r   b i n d i n g  

b e t w e e n   t h e   g r a i n s .  

The  s h e l l   i s   e r o s i o n - r e s i s t a n t   due  to  t h e   f a c t   t h a t  

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

b o n d s   b e t w e e n   t h e   g r a i n s   of  t h e   c e r a m i c   m a s s .   In  t h i s  

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

h o w e v e r ,   a p p e a r .   But   t h e s e   f i s s u r e s   or  c r a c k s   w i l l   n o t  

be  p r o p a g a t e d   t h r o u g h   t h e   s e c o n d   l a y e r   a l l   t h e   way  u p  

to   t h e   s h e e t   m a n t l e   or  t he   c o o l i n g   j a c k e t   s u r r o u n d i n g  

t h e   c o i l   due  to  t h e   f a c t   t h a t   t h e r e   i s   no  b i n d i n g   o r  



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

s e c o n d   l a y e r .  

The  l i n i n g   of   an  i n d u c t o r   i n   a c c o r d a n c e   w i t h   t h i s  

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

s h a p e   of  t h e   i n d u c t o r   c h a n n e l .   The  m o u l d   may  be  made  o f  

c o m b u s t i b l e   m a t e r i a l   or   of  t h e   m e t a l   to  be  m e l t e d   o r  

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

r e f r a c t o r y   b i n d e r - c o n t a i n i n g   mass   to  a  t h i c k n e s s   of   t h e  

l a y e r   of   a b o u t   1  to  3  cms,  s u i t a b l y   a b o u t   1 . 5   cm.  T h e  

a p p l i c a t i o n   can  be  p e r f o r m e d   by  s p r a y i n g ,   c a s t i n g   o r  

b r u s h i n g .   A f t e r   d r y i n g   and   p o s s i b l e   c u r i n g   of   t h e   b i n d e r  

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

l a y e r   i s   a r r a n g e d   a t   t h e   s i t e   of   t h e   c h a n n e l   in   t h e  

i n d u c t o r .   Then   a  d r y   r e f r a c t o r y   mass   i s   v i b r a t e d   a r o u n d  

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

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

c o i l  w i t h   s a i d   m a s s .   F i n a l l y ,   t h e   m o u l d   w i l l   be  b u r n t  

away  i f   i t   i s   of   a  c o m b u s t i b l e   m a t e r i a l ,   f o r   e x a m p l e  

wood,   or  m o l t e n   away  i f   i t   i s   of  m e t a l   a t   a  t e m p e r a t u r e  

r e s u l t i n g   in   s i n t e r i n g   of  t h e   t h i n   r e f r a c t o r y   s h e l l  

a d j a c e n t   to  t h e   c h a n n e l .   When  u s i n g   a  w o o d   m o u l d   t h e  

c h a n n e l   c o n s i s t i n g   of   t h e   r e f r a c t o r y   s h e l l   can  be  w h o l l y  

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

t h i n - w a l l e d   c h a n n e l   b e i n g   t h e n   a t t a c h e d   in   p l a c e   in   t h e  

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

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

i n d u c t i v e l y   h e a t e d   and  m o l t e n   away  when  t h e   l i n i n g   i s  

f i n i s h e d   one  s h o u l d   a p p l y   t h e   known  and  p r e v i o u s l y   u s e d  

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

m e t a l   m o u l d   by  w r a p p i n g   i t   up  w i t h   g a u z e   and  m a s k i n g  

t a p e   b e f o r e   t h e   c e r a m i c   mass   of   w h a t   we  a b o v e   h a v e  

c a l l e d   t h e   s h e l l   h a s   b e e n   a p p l i e d .  

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

d e f i n e d   as  a  c o m p o u n d   l i n i n g   c o n s i s t i n g  o f   an  -  -  . 



e r o s i o n - r e s i s t a n t   r e f r a c t o r y   s h e l l   a d j a c e n t   to  t h e  

c a v i t y   of   t h e   c h a n n e l   and  t h e r e a r o u n d   a  r e f r a c t o r y  

mass   v i b r a t e d   i n t o   p l a c e .   The  e r o s i o n - r e s i s t a n t   s h e l l  

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

c a s t i n g   m a s s   of   f o r   e x a m p l e   a l u m i n a ,   m a g n e s i t e ,   z i r c o n i a  

or   o l i v i n .   The  b i n d e r   may  f o r   e x a m p l e   c o n s i s t   o f  

a l u m i n a t e   c e m e n t   or  a  p h o s p h a t e   a d d e d   in   c o n v e n t i o n a l  

q u a n t i t i e s ,   f o r   e x a m p l e   20  %.  For   t h e   v i b r a t e d   p a r t   o f  

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

a r i s e   i n   t h e   s i n t e r e d   s h e l l   d o e s   n o t   p r o p a g a t e   same  up  t o  

t h e   s h e e t   m a n t l e   or   t h e   c o o l i n g   j a c k e t   o f   t h e   p r i m a r y  

c o i l .   A  d r y   mass   of   f o r   e x a m p l e   a l u m i n a ,   m a g n e s i t e ,  

z i r c o n i a ,   o l i v i n ,   q u a r t z i t e   i s   p r e f e r r e d   and   i t   s h o u l d  

h a v e  a   s u i t a b l e   g r a i n - s i z e   d i s t r i b u t i o n   < a b o u t   1  cm 

r e s u l t i n g   i n   g o o d   d e n s i t y   on  v i b r a t i o n .   The  d r y   mass   m a y  
be  t o t a l l y   f r e e   f r o m   b i n d e r   or  may  c o n t a i n   a  m i n o r   a m o u n t  

of   b i n d e r ,   f o r   e x a m p l e   b o r i c   a c i d   or  a  d r y   p h o s p h a t e   in   a  

q u a n t i t y   of   f o r   e x a m p l e   1  %.  I f   a  m i n o r   a m o u n t   of   b i n d e r  

i s   p r e s e n t   i n   t h e   d r y   mass   i n   t he   s e c o n d   l a y e r   one  m a y  

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

w i l l   be  w e a k l y   b o u n d   t o  e a c h   o t h e r   in   a  z o n e   a d j a c e n t   t o  

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

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

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

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

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

t h r o u g h   c r a c k s .   The  d r y   mass   a r o u n d   t h e   e r o s i o n - r e s i s t a n t  

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

1 - 2   h o u r s   as   c o m p a r e d   to  6 - 2 4   h o u r s   s t a r t - u p   p e r i o d   w i t h  

l i n i n g s   a c c o r d i n g   to  c o n v e n t i o n a l   m e t h o d s .   The  new  l i n i n g  

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

of   l i f e . .  

To  e l u c i d a t e   t h e   i n v e n t i o n   r e f e r e n c e   i s   had   to  t h e  

a p p e n d e d   d r a w i n g   w h e r e   F i g .  1   and  F i g .   2  show  t w o  



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

l o w e r   p a r t   of  a  l a d l e ,   c r u c i b l e   or  t h e   l i k e   f o r   h o l d i n g  

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

e a c h   o t h e r .  

In  t he   d r a w i n g   1  i n d i c a t e s   t h e   o u t e r   s h e e t   m a n t l e ,  

2  t h e   c h a n n e l   p r o p e r ,   3  t h e   p r i m a r y   c o i l   a n d  4   t h e  

c o o l i n g   j a c k e t   of  t he   p r i m a r y   c o i l ,   u s u a l l y   a  d i v i d e d  

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

p a r t s   to  p r e v e n t   t he   f o r m a t i o n   of  s e c o n d a r y   c u r r e n t s   i n  

t h e   c o o l i n g   j a c k e t .   The  s i n t e r e d   e r o s i o n - r e s i s t a n t   l a y e r  

or  s h e l l   a d j a c e n t   to  c h a n n e l   2  i s   d e s i g n a t e d   5  and   t h e  

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

i s   d e s i g n a t e d   6.  The  a n n u l a r l y   c l o s e d   i r o n   c o r e   e x t e n d -  

i n g   t h r o u g h   t h e   p r i m a r y   c o i l   3  i s   d e s i g n a t e d   8a ,   8b.  T h e  

i r o n   c o r e   i s   d i v i d e d   up  i n t o   two  L - s h a p e d   p a r t s   8a  a n d  

8b.   When  r e p l a c i n g   t h e   l i n i n g   t h e   two  p a r t s   a r e   d i s -  

a s s e m b l e d   to  s u c h   an  e x t e n t   t h a t   a  m o u l d   or  a n  

e r o s i o n - r e s i s t a n t   s h e l l   can   be  a p p l i e d   a r o u n d   t h e  

p r i m a r y   c o i l .   Then  t h e   two  p a r t s   of   t h e   i r o n   c o r e   a r e  

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

as  d e s c r i b e d   a b o v e .  



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

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

of   w h i c h   c o n s i s t   of   a  p r i m a r y   c o i l   (3)  a r r a n g e d  

c e n t r a l l y   i n   a  s h e e t   m a n t l e   (1)  and  s u r r o u n d e d   by  a  

m e t a l l i c   c o o l i n g   j a c k e t   (4)   e n c l o s i n g   a  t o r u s - s h a p e d  

u p w a r d l y   o p e n   c h a n n e l   (2)  f o r   t h e   m e t a l   to  be  m e l t e d   a n d  

h e l d ,   c h a r a c t e r i z e d   t h e r e b y   t h a t   t h e   r e f r a c t o r y   l i n i n g  

c o n s i s t s  o f   two  l a y e r s ,   n a m e l y   a  f i r s t   r e l a t i v e l y   t h i n ,  

s u c h   as   a b o u t   1  to   3  cms,  m o n o l i t h i c a l l y   c o h e r e n t ,  

e r o s i o n - r e s i s t a n t   l a y e r   or  s h e l l   (5)   a d j a c e n t   to  t h e  

c h a n n e l   (2)   made  of   a  h y d r a u l i c a l l y   or  c h e m i c a l l y   b o u n d  

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

t h e   g r a i n s   of   t h e   c a s t i n g   m a s s ,   and  a  s e c o n d   l a y e r   ( 6 )  

of   r e f r a c t o r y   m a s s   w i t h   no  or  l i t t l e   b i n d i n g   b e t w e e n   t h e  

g r a i n s   b e t w e e n   s a i d   s h e l l   ( 5 ) ,   t h e   s h e e t   m a n t l e   (1)   a n d  

t h e   c o o l i n g   j a c k e t   ( 4 ) .  

2.  A  p r o c e s s   of   p r e p a r i n g   a  r e f r a c t o r y   l i n i n g  

a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   by  c o a t i n g   a  m o u l d  

of  t h e   s h a p e   of   t h e   c h a n n e l   (2)   and   made  of  a  

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

h e l d   w i t h   a  r e l a t i v e l y   t h i n ,   s u c h   as  a b o u t   1  to  3  c m s  

t h i c k ,   l a y e r   of   a  h y d r a u l i c a l l y   or  c h e m i c a l l y   b o u n d  

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

t he   m o u l d   so  t r e a t e d   a t   t h e   s i t e   of   t h e   c h a n n e l   (2)   i n  

t h e   i n d u c t o r ,   v i b r a t i n g   d r y   r e f r a c t o r y   mass   a r o u n d   t h e  

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

i n d u c t i v e   m e l t i n g   i f   i t   i s   of  a  m e t a l .  

3.  M o d i f i c a t i o n   of   t h e   p r o c e s s   a c c o r d i n g   to  c l a i m  

2,  c h a r a c t e r i z e d   t h e r e b y   t h a t   t h e   m o u l d   i s   b u r n e d   a w a y  

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

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

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