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Insulation  for  a  furnace  member. 

An  improved  insulation  is  provided  for  furnace  members, 
particularly  verticals,  cross  supports  and  skid  pipes  in  slab  re- 
heating  furnaces.  The  insulation  includes  a  metal  spring-clip 
(10)  having  outward  projections  (12,  12')  on  which  refractory 
tiles  (14,16)  are  formed  in  situ.  A  coating  of  organic  lubricant  is 
applied  to  the  outer  surface  of  the  clip  prior  to  the  refractory 
being  formed.  This  prevents  adhesion  of  the  tiles  to  the  clip 
surface.  Thus,  when  the  clip  is  spread  for  installation  on  the 
pipes,  the  tiles  will  not  break. 



T h i s   i n v e n t i o n   r e l a t e s   to  an  i n s u l a t i o n   f o r  

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

s p r i n g - c l i p   f o r   a t t a c h m e n t   to   t h e   m e m b e r .  

In   g e n e r a l ,   t h e r e   a r e  t w o   t y p e s   of  i n s u l a t i o n  

commonly   u s e d   on  p i p e s   i n   s l a b   f u r n a c e s .   In  o n e ,   a n  
i m b e d d e d   m e t a l   c l i p   o r   w i r e   mesh   i s   w e l d e d   to  t h e   p i p e .  

Though   r e s i s t a n t   to  v i b r a t i o n ,   t h i s   t y p e   i s   t i m e   c o n s u m -  

i n g   and  c o s t l y   to  i n s t a l l .  T h e   o t h e r   t y p e   i s  s i m p l y  

hung   on  l u g s   s e c u r e d   to   t h e   p i p e .   Of  c o u r s e   t h e   l u g s  
mus t   be  a c c u r a t e l y   p o s i t i o n e d   so  t h a t   n o t   much  t i m e   i s  

s a v e d   i n   i n s t a l l a t i o n .  

In   U . S .   4 , 1 4 0 , 4 8 3   E r r i n g t o n ,   a  s p r i n g - c l i p  

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

p i p e .   S u b s e q u e n t l y ,   r e f r a c t o r y   t i l e s   h a v i n g   h o l e s   f o r  

the   p r o j e c t i o n s   a r e   h u n g   on  t h e   c l i p .   The  h o l e s   a r e  

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

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

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

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

The  p r i m a r y   o b j e c t   of  t h e   i n s t a n t   i n v e n t i o n   i s  

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

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

p r e s e n t l y   a v a i l a b l e .  



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

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

of   w h i c h   i s   d e s i g n e d   f o r   m a k i n g   i n t i m a t e   c o n t a c t   w i t h   t h e  

e x t e r i o r   s u r f a c e   of  t h e   f u r n a c e   m e m b e r .   T h i s   a s s u r e s  

p r o p e r   c o o l i n g   of   t h e   c l i p   i t s e l f   and   r e t e n t i o n   of  i t s  

s p r i n g - l i k e   p r o p e r t i e s .   T h e  c l i p   h a s   i n w a r d l y   p r o t r u d i n g  
end  p o r t i o n s   p a r t i a l l y   c l o s i n g   i t s   i n t e r i o r   o p e n i n g .   T h e  

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

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

t h e   f u r n a c e   member   a t   t h e   l o c a t i o n   to   be  a b u t t e d   by  t h e _ ,  

c l i p .   T h i s   a s s u r e s   p r o p e r   s p r i n g   a c t i o n   a f t e r   t he   c l i p  

i s   s p r e a d   o p e n   f o r   i n s e r t i o n   t r a n s v e r s e l y   o v e r ,   and  on  t o  

t h e   p e r i p h e r y ,   of  t h e   m e m b e r .   The  s p r i n g i n e s s   of  t h e  

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

so  as  to   p e r m i t   b o t h   1)  s p r e a d i n g   of   t h e   c l i p   f o r  

i n s e r t i o n ,   and  2)  r e t e n t i o n   of   i t   a t   e l e v a t e d   f u r n a c e  

t e m p e r a t u r e s   by  c o n t i n u e d   s p r i n g   a c t i o n .  

The  c l i p   h a s   a  p l u r a l i t y   of   s p a c e d   o u t w a r d l y  

e x t e n d i n g   p r o j e c t i o n s ,   a n d  a t   l e a s t   two  c i r c u m f e r e n t i a l l y  

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

c o v e r i n g   t h e   p r o j e c t i o n s .   By  f o r m i n g   we  r e f e r  t o   e i t h e r  

c o n v e n t i o n a l   c a s t i n g   or  p r e s s i n g  - t e c h n i q u e s .   I t   i s  

i m p o r t a n t   t h a t   t h e   t i l e s   be  so  f o r m e d   as  to   c o m p l e t e l y  

c o v e r   t h e  s u r f a c e   of  t h e   p r o j e c t i o n s   and   t h u s   be  j o i n e d  

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

The  t i l e s   a r e   s p a c e d   a p a r t   a t   a d j a c e n t   e n d s   r e m o t e   f r o m  

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

when  t h e   c l i p   i s   s p r e a d   f o r   i n s e r t i o n .   An  i m p o r t a n t  

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

t h e   t i l e s   on  t he   c l i p ,   an  o r g a n i c   l u b r i c a n t   c o a t i n g   i s  

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

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

v e n t s   b o n d i n g   of  t h e   t i l e s   to  t h e   c l i p   and   e x c e s s i v e  



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

p e t r o l e u m   b a s e   and   may  be ,   f o r   e x a m p l e ,   a u t o m o t i v e  g r e a s e .  

A l s o ,   i n   p r e f e r r e d   f o r m   an  i n s e r t   i s   p r o v i d e d   w h e r e   i t  

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

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

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

t h e r e o n .   S i n c e   t h e   i n s e r t   i s   n o t   r e q u i r e d   to   f l e x   f o r  

i n s e r t i o n   no  l u b r i c a n t   c o a t i n g   i s   r e q u i r e d .  

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

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

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

j e c t i o n s   e x t e n d i n g   o u t w a r d l y   f r o m   i t .   P r e f e r a b l y   t h e  

c l i p   i s   of   h e a t - t r e a t a b l e   s t e e l   c o m p o s i t i o n   and   t h e   m e t h o d  

i n c l u d e s   h e a t   t r e a t m e n t   of  t h e   c l i p   to  R o c k w e l l   C  4 5 / 5 5  

aim  50  a f t e r   f o r m i n g .   An  o r g a n i c   l u b r i c a n t   i s   a p p l i e d   t o  

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

t i l e s   c o v e r i n g   t h e   p r o j e c t i o n s .   The  t i l e s   a r e   f o r m e d   b y  

e i t h e r   c a s t i n g   or  p r e s s i n g ,   i n   e i t h e r   c a s e   m a k i n g   i n t i m a t e  

c o n t a c t   w i t h   and   c o v e r i n g   t h e   p r o j e c t i o n s .   A f t e r   t h i s  

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

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

i n s u l a t i o n   w h i c h   c a n   be  i n s t a l l e d   as  a  u n i t   on  t h e   f u r n a c e  

m e m b e r .  

DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  i s   a  s i d e   e l e v a t i o n   v i e w   of  t h e   i n s u l a t i o n  

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

F i g u r e   2  i s   a  s i d e   e l e v a t i o n   of  an  i n s e r t   f o r  

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

w h i c h   t h e   i n s u l a t i o n   of  F i g u r e   1  i s   a t t a c h e d ;  

F i g u r e   3  i s  a   s i d e   e l e v a t i o n   v i e w   of   t h e  

i n s u l a t i o n s   o f   F i g u r e s   1  and  2  shown  as  c o m b i n e d   on  a  

f u r n a c e   m e m b e r ;  

F i g u r e   4  i s   a  v i e w   t a k e n   a t   I V - I V   of  F i g u r e   1 ;  



a n d  

F i g u r e   5  i s   a  v i e w - t a k e n   a t   V-V  of  F i g u r e   2 .  

R e f e r r i n g   to  F i g u r e s   1  and   3,  t h e   p r o d u c t   o f  

t h i s   i n v e n t i o n   i n c l u d e s   s p r i n g - c l i p   10  h a v i n g   p r o j e c t -  

i o n s   12  on  w h i c h   r e f r a c t o r y   t i l e s   14,  16  a r e   f o r m e d .   I t  

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

to   r e m a i n   a t t a c h e d   to   member   17  ( s h o w n   i n   F i g u r e   3)  a t  

s e r v i c e   t e m p e r a t u r e   i n   t h e   f u r n a c e .   Where   u s e d   o n  

w a t e r   c o o l e d   v e r t i c a l s ,   c r o s s   s u p p o r t s   and   s k i d   p i p e s  

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

. s u b s t a n t i a l l y   a l l   of   t h e   i n n e r . s u r f a c e   of   c l i p   10  m a i n -  

t a i n   c o n t a c t   w i t h   t h e   p i p e   so  t h a t   t h e  c l i p   w i l l   r e m a i n  

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

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

m a t e r i a l   so  t h a t   i t   may  be  f o r m e d   r e a d i l y   t h e n   a u s t e n i t -  

i z e d ,   q u e n c h e d   and   t e m p e r e d   to  a c h i e v e   d e s i r e d   s p r i n g i -  

n e s s .   E i t h e r   SAE  1050  s t e e l   or  410  s t a i n l e s s   s t e e l   a r e  

e x a m p l e s  o f   c o m p o s i t i o n s   w h i c h   may  be  u s e d .   We  h a v e  

f o u n d   t h a t   a  h a r d n e s s   a im  of  R o c k w e l l   C  50  a f t e r   h e a t  

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

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

t h a n   1 8 0 °  o f   a  c i r c u l a r  p i p e   i n   o r d e r   to   r e m a i n   a t t a c h e d  

by  s p r i n g   a c t i o n .   P r e f e r a b l y ,   a b o u t   2 7 0 °   of  t h e   c i r c u m -  

f e r e n c e   i s   c o v e r e d .  

P r o j e c t i o n s   12  s e r v e   to  l o c k   t h e   t i l e s   so  t h a t  

t h e y   w i l l   r e m a i n   a t t a c h e d   to  t h e   c l i p .   I t   i s   d e s i r a b l e  

t h a t   t h e y   be  of   s t a i n l e s s   s t e e l   ( A I S I   Type  304  f o r  

e x a m p l e )   so  as  to   r e s i s t   o x i d a t i o n   b y  t h e   f u r n a c e   a t m o s -  

p h e r e .   A  V - s h a p e   i s   p r e f e r r e d   f o r   b e s t   l o c k i n g   a c t i o n .  

To  p r e v e n t   b r e a k a g e   of   t h e   t i l e s   u p o n   i n s t a l l a t i o n ,   t h e  

p r o n g s   of   V - p r o j e c t i o n s   12'  r e m o t e   f r o m   c l i p   o p e n i n g   13  

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

17  ( s e e   F i g u r e   1  or  3 ) .   T h u s ,   i f   t h e   p r o d u c t   i s   i n s t a l l -  

ed  by  u s i n g   a  b o a r d   a p p l i e d   to  t h e   l o w e r   end  of  t h e   t i l e s  

f o r   p u s h i n g   them  on  to   t h e   p i p e   t h i s   c o n f i g u r a t i o n   w i t h -  



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

The  t i l e s   may  be  of   any   r e f r a c t o r y   c o m p o s i t i o n  

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

e x p o s e d   i n   t h e   f u r n a c e s .   H o w e v e r ,   t h e   i n v e n t i o n   i s  

l i m i t e d   to  t i l e s   w h i c h   a r e   f o r m e d   by  c a s t i n g   or  p r e s s -  

i n g   o f p a r t i c u l a t e s ,   i n t o  a   mold   so  as  t o  b e   f o r m e d  

d i r e c t l y   on  to   and   c o v e r i n g   t h e   p r o j e c t i o n s .   R e f r a c t o r y  

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

t he   c l i p .   A d e q u a t e   s p a c i n g   18  mus t   be  p r o v i d e d   b e t w e e n  

t h e   t i l e s   a t   t h e i r   a d j a c e n t   l o w e r   e n d s   as  s h o w n   to  p e r m i t  

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

b r e a k a g e   o f   t h e   t i l e   s e c t i o n s .   An  e s s e n t i a l   f e a t u r e   o f  

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

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

of  c l i p   10.  T h i s   p r e v e n t s   a d h e s i o n   and  r e d u c e s   t h e   c o -  

e f f i c i e n t   of   f r i c t i o n   b e t w e e n   t h e   t i l e   and   t h e   c l i p .  

T h u s ,   when  t h e   c l i p   i s   s p r e a d   f o r   i n s e r t i o n   on  to  t h e  

p i p e ,   i t   may  f l e x   w i t h o u t   b r e a k i n g   t h e   t i l e s .   The  t i l e s  

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

on  to  and   l o c k e d   i n   p l a c e  b y   p r o j e c t i o n s  1 2 .   A l t h o u g h  

any  o r g a n i c   l u b r i c a n t   or  o t h e r   c o n v e n t i o n a l   m o l d   p a r t i n g  

c o m p o u n d   may  be  u s e d ,   we  p r e f e r   a  p e t r o l e u m   b a s e   m a t e r i a l  

s u c h   as  a u t o m o t i v e   g r e a s e .  
To  c o m p l e t e - i n s u l a t i o n   of   t he   e n t i r e   c i r c u m f e r e n c e  

of  v e r t i c a l   or  c r o s s   s u p p o r t s ,   an  i n s e r t   20  i s   p r o v i d e d  

as  shown  i n   F i g u r e s   2  and  3.  A  m e t a l   c l i p   22  i s   p r o v i d e d  

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

24,  26.   R e f r a c t o r y   t i l e   2 8  i s   f o r m e d   c o v e r i n g   t h e   p r o -  

j e c t i o n s   so  as  to   be  j o i n e d   to  t h e   c l i p .   I t   w i l l   b e  

q u i t e   a p p a r e n t   t h a t   i n s e r t   c l i p   22  n e e d   n o t   h a v e   t h e  

s p r i n g i n e s s   w h i c h   i s   e s s e n t i a l   f o r   c l i p   10.  C l i p   2 2  

has   a  d i m p l e   or  b u t t o n - l i k e   p r o j e c t i o n   27,  ( F i g u r e s   2 

and  5)  p r o t r u d i n g   f r o m   i t s   o p p o s i t e   ends   f o r   e n g a g i n g  

m a t e a b l e   s l o t s   29,  ( F i g u r e   4)  i n   a d j o i n i n g   e n d s   of  s p r i n g  

c l i p   10.  The  t o t a l   a s s e m b l y   i s   shown  i n   F i g u r e   3  m o u n t e d  



on  p i p e   17.  C e r a m i c   f i b e r   b l a n k e t   32  i s   u s e d   t o  

p a r t i a l l y   f i l l   t h e   s p a c e   b e t w e e n   t i l e s   14  and  16,  a n d  
a i r - s e t   m o r t a r   i s   u s e d   to  f u l l y   c l o s e   t he   j o i n t   a n d  

r e m a i n s   l o c k e d   i n   p l a c e   by  g r o o v e s   34,  36  a d j a c e n t   t o  
t h e   o u t e r   t i l e   s u r f a c e s .   M a t e a b l e   s t e p - j o i n t s   38,  4 0  

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

on  a d j a c e n t   e d g e s   of  t i l e s   14,  16  and  i n s e r t   t i l e   2 8 .  

T h e s e   m o r t a r e d   s t e p s   a r e   e s s e n t i a l   f o r   p r o v i d i n g   p r o -  
t e c t i o n   of  t h e   e x p o s e d   p o r t i o n s   of  t h e   c l i p s   f rom  t h e  

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

i s   u s e d   on  s k i d   p i p e s ,   t h u s   n o t   p e r m i t t i n g   u se   of   a n  
i n s e r t   f o r   c o m p l e t e   c o v e r i n g   of  t h e   p i p e ,   t h e   e x p o s e d  

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

c e m e n t .  

The  i n s u l a t i o n   i s   made  f i r s t   by  r o l l i n g   o r  

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

c o n f o r m i n g   to   t h a t   of  t he   member   on  w h i c h   i t   i s   to  b e  

m o u n t e d .   T h e n ,   e i t h e r   as  a  s e p a r a t e   s t e p   or  p a r t   of  t h e  

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

a r e   c r i m p e d   to  an  i n t e n t i o n a l l y   and  s i g n i f i c a n t l y   s m a l l e r  

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

to  be  a b u t t e d   by  t h o s e   ends   on  t he   p i p e   or  member   o n  

w h i c h   t h e   c l i p   i s   to   be  m o u n t e d .   T h i s   d i s t a n c e   w i l l  

d e p e n d   on  t h e   s p r i n g i n e s s   of  t he   c l i p   i t s e l f   and  o t h e r  

f a c t o r s   e . g .   p i p e   d i a m e t e r   e t c .   For  a  5 - 1 / 2   i n c h   ( 1 4 c m )  

p i p e   c o v e r e d   270°   of  i t s   c i r c u m f e r e n c e   we  c r i m p   f rom  a  

n o r m a l   s p a c i n g   of  4 - 1 / 2   i n c h e s   ( 1 1 - 4 c m )   to  a n y w h e r e   f r o m  

3 - 1 / 2  -   3 - 5 / 8   i n c h e s   (8 ·9  -  9 ·2cm )  .   lie  f o r m   t h e  

p r o j e c t i o n s ,   d e s i r a b l y   by  w e l d i n g   Type  304  s t a i n l e s s   r o d  

to  t h e   c l i p   s u r f a c e   i n   V - s h a p e s .   T h e n ,   t he   c l i p   i s   h e a t  

t r e a t e d   by  a u s t e n i t i z i n g   a t   a b o u t   1 6 5 0 ° F   (899   ° C ) ,   w a t e r  

or  o i l   q u e n c h i n g   as  i n d i c a t e d   and  t h e n   t e m p e r i n g   b e t w e e n  

4 0 0 - 1 0 0 0 o F   ( 2 0 4  -   538  °C)  to  a t t a i n   a  R o c k w e l l   C  h a r d n e s s  

of   50.   As  p r e v i o u s l y   m e n t i o n e d ,   an  e s s e n t i a l   f e a t u r e  

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



42  of   c l i p   10.  A  mold   i s   t h e n   p l a c e d   a r o u n d   t h e   c l i p  
and  r e f r a c t o r y   m a t e r i a l   c a s t   or  p r e s s e d   i n   p l a c e   c o v e r -  

i n g   t h e   p r o j e c t i o n s .   F i n a l l y ,   t h e   r e f r a c t o r y   i s   c u r e d   b y  

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

w h i c h ' c a n   be  e a s i l y   m o u n t e d   on  f u r n a c e   m e m b e r s .  

V a r i o u s   a l t e r n a t i v e   c o n f i g u r a t i o n s   may  b e  

c o n t e m p l a t e d .   For  e x a m p l e   t h e   i n v e n t i o n   w o u l d   s e e m i n g l y  

work   q u i t e   w e l l   on  s u p p o r t   m e m b e r s   of  o t h e r   t h a n   c i r c u l a r  

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

w i t h   s i d e   i n d e n t a t i o n s .   The  o n l y   r e q u i r e m e n t s   w o u l d   b e  

t h a t   t h e   member   h a v e   s u f f i c i e n t   i n d e n t a t i o n   i n   i t s   c r o s s  

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

on,   and   t h a t   t h e   member  h a v e   c o r n e r s   o f   s u f f i c i e n t l y  

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

a r e a s   to   r e m a i n   c o o l e d   by  t he   member   i t s e l f   w h e r e   i t   i s  

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

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

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

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

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

d e g r e e   of   v i b r a t i o n   may  be  i m p o r t a n t   f a c t o r s   i n   s e l e c t i o n  

of   t h e   m a t e r i a l .   A l s o ,   p r o j e c t i o n s   o t h e r   t h a n   V - s h a p e  

w o u l d   p r e s u m a b l y   w o r k .   T h e s e   and   o t h e r   e m b o d i m e n t s   a r e  

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

c l a i m s .  



1.  An  e x t e r i o r   i n s u l a t i o n   f o r   a n  i n t e r n a l l y  

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

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

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

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

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

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

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

the   s a i d  t i l e s ,   c h a r a c t e r i z e d   i n   t h a t :  

t h e   s a i d   t i l e s   ( 1 4 ,   16)  a r e   f o r m e d   i n   s i t u  

a g a i n s t   t h e   e x t e r n a l   s u r f a c e   of  t he   c l i p   ( 1 0 )   so  as  t o  

be  p e r m a n e n t l y   j o i n e d   to   t h e   c l i p   by  e m b e d d i n g   o f  t h e  

p r o j e c t i o n s   ( 1 2 ,   121)   i n   t he   r e f r a c t o r y   t i l e   m a t e r i a l ,  

t h e   t i l e s   c o v e r i n g   t h e   c l i p   (10)   and  t h e   p r o j e c t i o n s  

(12 ,   1 2 ' ) ,   and   t h a t   a  l a y e r   of  o r g a n i c   l u b r i c a n t   i s  

i n t e r p o s e d   b e t w e e n   t h e   c l i p   (10)   and  t h e   t i l e s   ( 1 4 ,   1 6 ) .  

2.  An  e x t e r i o r   i n s u l a t i o n   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   i n   t h a t   t h e   s a i d   p r o j e c t i o n s   ( 1 2 ,   1 2 ' ) .  

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

3.  An  e x t e r i o r   i n s u l a t i o n   a c c o r d i n g   to   c l a i m   1  o r  

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

c o m p o s i t i o n .  

4.  An  e x t e r i o r   i n s u l a t i o n   a c c o r d i n g   to   c l a i m   1,  2  

or  3,  c h a r a c t e r i z e d   by  an  i n s e r t   (20)   d i m e n s i o n e d   t o  

c o v e r   t h e   s u p p o r t   b e t w e e n   t h e   open   ends   of  t h e   c l i p   ( 1 0 ) ,  

the   i n s e r t   c o m p r i s i n g   an  i n s e r t   c l i p   (22)   s h a p e d   to   f i t  

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

e n g a g e   w i t h   t h e   e n d s   of  t h e   f i r s t   c l i p   ( 1 0 ) ,   and   t h a t  

s a i d   i n s e r t   c l i p   (22 )   h a s   o u t w a r d l y   d i r e c t e d   p r o j e c t i o n s  

(24 ,   26)  and   a  r e f r a c t o r y   t i l e   (28)   f o r m e d   a g a i n s t   i t s  

e x t e r n a l   s u r f a c e   and   o v e r   t h e   s a i d   p r o j e c t i o n s   ( 2 4 ,   2 6 ) .  



5.  A  m e t h o d   of   m a k i n g   e x t e r i o r   i n s u l a t i o n   f o r   a n  

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

c o m p r i s i n g :  

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

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

the   i n n e r   s u r f a c e   t h e r e o f   w i t h   s a i d   member   so  as  to   b e  

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

a c t i o n ,   a n d  

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

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

b e i n g   c h a r a c t e r i z e d   by  t he   s t e p s   o f :  

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

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

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

t i l e s   on  s a i d   c l i p   c o v e r i n g   s a i d   p r o j e c t i o n s   and  c u r i n g  

s a i d   r e f r a c t o r y .  

6.  The  m e t h o d   of   c l a i m   5  w h e r e i n   s a i d   m e t a l   s p r i n g -  

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

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

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

4 5 / 5 5   a im  50  R o c k w e l l   C .  

7.  The  m e t h o d   o f   c l a i m   5  or  6  w h e r e i n   s a i d  

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

8.  The  m e t h o d   of  c l a i m   5,  6  or  7,  w h e r e i n   s a i d  

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

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

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

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

a f t e r   i n s t a l l a t i o n .  
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