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@  Heated  chambers  provided  with  sealing  means  for  openings  therein  and  method  of  sealing  them. 

A  heated  chamber  having  at  least  one  opening;  closure 
means  for  closing  said  at  least  one  opening,  said  closure 
means  having  at  least  a  closed  and  open  position;  said 
closure  means  and  said  opening  having  surfaces  (16,14) 
disposed  for  coming  into  proximity  of  one  another  in  said 
closed  position,  said  surfaces  forming  a  primary  sealing 
means  for  said  heated  chamber  in  said  closed  position,  there 
being  a  substance  (110)  applied  to  at  least  one  of  said 
proximate  surfaces,  said  substance  having  a  property  of 
expanding  upon  the  application  of  heat  thereby  forming  a 
secondary  sealing  means  between  said  proximate  surfaces 
in  said  closed  position. 



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

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

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

s e a l i n g   a  h e a t e d   c h a m b e r .  

I t   is   w e l l   known  e s p e c i a l l y   f rom  E n v i r o n m e n t a l   R e p o r t s   a n d  

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

n o x i o u s   f u m e s ,   s m o k e ,   d u s t ,   e t c . ,   i s   a  d i f f i c u l t   a r t .   O n l y  

r e c e n t l y   t he   coke   i n d u s t r y   in  t he   m a j o r   s t e e l   p r o d u c i n g   a r e a  

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

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

E n v i r o n m e n t a l   R e g u l a t i o n s   of  t h e   E n v i r o n m e n t a l   P r o t e c t i o n  

Agency   of  t he   U n i t e d   S t a t e s   of  A m e r i c a   and  t he   D e p a r t m e n t   o f  

E n v i r o n m e n t a l   R e s o u r c e s   of  t he   C o m m o n w e a l t h   of  P e n n s y l v a n i a .  

An  e x a m p l e   of   a  c o k e   o v e n   w h i c h   p r e s e n t l y   h a s   s e a l i n g  

p r o b l e m s ,   i s   a  coke  oven   w i t h   a  s o - c a l l e d   K o p p e r s   Door .   T h e  

c o k e   o v e n   w i t h   t h e   K o p p e r s   Door   u t i l i z e s   an  S - s h a p e d   s e a l  

f o r   s e a l i n g   t h e   door   a g a i n s t   t he   j amb   of  t he   oven .   B e c a u s e  

of  i r r e g u l a r i t i e s   in  t h e   j a m b   and  s e a l ,   g a s e s   f r o m   w i t h i n  

t h e   c o k e   o v e n   r e a d i l y   l e a k   p a s t   t h e   j a m b .   In  c a s e s   w h e r e  

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

and  c o k e ,   g o u g e s   o c c u r   t h e r e i n ,   w h i c h   g r e a t l y   i n c r e a s e   t h e  

f l o w   of   n o x i o u s   g a s e s   and  f u m e s   f r o m   t h e   c o k e   o v e n   to   t h e  

s u r r o u n d i n g   a i r .   T h i s   l e a k a g e   f r o m   d a m a g e d   o v e n s   i s  

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



t h e r e b y   i s   m a n y   t i m e s   t h a t   of   an  o v e n   in  an  u n d a m a g e d  

c o n d i t i o n .   H o w e v e r ,   d u r i n g   l o n g   u s e ,   coke   o v e n s   a r e   d a m a g e d  

by  t h e   c o n s t a n t   l o a d i n g   and  u n l o a d i n g   and   s e a l   c l e a n i n g .  

T h e r e f o r e ,   a  l a r g e r   and  l a r g e r   p e r c e n t a g e   of  t h e   o v e n s   l e a k  

a t   e v e r   i n c r e a s i n g   r a t e s .  

A n o t h e r   d o o r   w i d e l y   u s e d   in   t h e   c o k e   i n d u s t r y   i s   t h e  

W i l p u t t e   Door .   The  W i l p u t t e   Door  h a s   a  d i a p h r a g a m   s e a l   a n d  

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

r e a d i l y   b e t w e e n   t h e   j a m b   and  t h e   d o o r .   The  W i l p u t t e   D o o r  

a l s o   s u f f e r s   f r o m   t h e   s a m e   s o r t   of   p r o b l e m s   as  d o e s   t h e  

K o p p e r s   D o o r .   A  g r e a t   n e e d   i s   a l s o   f e l t   f o r   an  i m p r o v e d  

s e a l i n g   a r r a n g e m e n t   t h e r e i n .  

R e c e n t   t e s t s   h a v e   shown  t h a t   many  of  t h e s e   d o o r s   in  p r e s e n t  

o p e r a t i o n   in  t h e i r   p r e s e n t   c o n f i g u r a t i o n s   do  n o t   p e r m i t  

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

E n v i r o n m e n t a l   R e s o u r c e s   and  t h e   E n v i r o n m e n t a l   P r o t e c t i o n  

Agency .   The  f a c t   of  t he   l a c k   of  c a p a b i l i t y   of  m e e t i n g   t h e s e  

r e q u i r e m e n t s   is   w e l l   known  and  has   t h r e a t e n e d   to  s h u t   d o w n  

t h e   s t e e l   i n d u s t r y   f o r   l a c k   of  c o k e .   T h e r e f o r e ,   a  g r e a t  

need   is  f e l t   f o r   an  i m p r o v e d   door   s e a l i n g   a r r a n g e m e n t   w h i c h  

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

E n v i r o n m e n t a l   P r o t e c t i o n   A g e n c y   or  t h e   D e p a r t m e n t   o f  

E n v i r o n m e n t a l   R e s o u r c e s .  

T h e r e   a re   a  g r e a t   n u m b e r   of  o t h e r   a p p l i c a t i o n s   w h e r e   l e a k a g e  

f r o m   o v e n s   and   o t h e r   h e a t e d   c h a m b e r s   can   be  c u r e d   b y  t h e   u s e  



of  t h e   p r e s e n t   i n v e n t i o n   s u c h   as  s o a k i n g   p i t s ,   u sed   fo r   t h e  

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

s t e e l ,   f u r n a c e s   and  o t h e r   e x a m p l e s   w h i c h   a r e   too   n u m e r o u s   t o  

m e n t i o n   h e r e i n .  

A  m e a n s   of  a t t e m p t i n g   to   s e a l   a  c o k e   o v e n   i s   d i s c l o s e d   i n  

U.S.  P a t e n t   No.  3 , 8 7 5 , 0 1 8   in  w h i c h   a  c o l l o d i a l   m i x t u r e   i s  

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

way  t h a t   d u r i n g   t he   c o k i n g   c y c l e   t he   m i x t u r e   b e c o m e s   gummy 

and  s t i c k y ,   so  as  to  s e a l   c r e v i c e s   b e t w e e n   t he   door   and  t h e  

j a m b .   The  m i x t u r e   d e h y d r a t e s   and  d e v e l o p s   n o n - w e t t i n g   a n d  

n o n - a d h e r i n g   p r o p e r t i e s   by  h a r d e n i n g   i n t o   a  s t r o n g   s o l i d  

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

i n c o r p o r a t e s   c h a n n e l s   f o r   r e c e i v i n g   the   m i x t u r e .   P r o b l e m s  

h a v e   b e e n   d i s c o v e r e d   in  t h e   i n j e c t i o n   of  t h e   m i x t u r e   i n t o  

t h e   c h a n n e l   b e c a u s e   t h e   m i x t u r e   h a s   a  t e n d e n c y   to   l e a k   o u t  

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

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

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

a p p l i c a t i o n   r e v e a l e d   U.S.  P a t e n t   No,  2 , 2 7 9 , 7 9 1 ,   w h i c h   d o e s  

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

m a t e r i a l   w h i c h   e x p a n d s   w h e n   s u b j e c t e d   to   e l e v a t e d  

t e m p e r a t u r e s .   T h i s   m a t e r i a l   is   u sed   to  c o a t   t he   i n d i v i d u a l  

w i r e s   of  a  f i r e   s c r e e n .   The  f i r e   s c r e e n   t h u s   c o a t e d ,   w h e n  

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

e x p a n d .   The  e x p a n s i o n   c l o s e s   t h e   o p e n i n g s   b e t w e e n   t h e  

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



of  a i r   a t   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   t h r o u g h   t h e   f i r e  

s c r e e n .  

A n o t h e r   r e s u l t   of  t h e   m e n t i o n e d   n o v e l t y   s e a r c h   i s   U . S .  

P a t e n t   No.  3 , 8 1 4 , 6 1 3   w h i c h   d i s c l o s e s   t h e   use   of  a  r e f r a c t o r y  

c o m p o s i t i o n   f o r   p a t c h i n g   t h e   w a l l s   of  a  c o k e   o v e n .   T h i s  

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

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

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

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

of  m a n g a n e s e   d i o x i d e .   The  p a t c h i n g   m a t e r i a l   may  be  a p p l i e d  

by  t r o w e l i n g   or  p l a s t e r i n g   o v e r   a  c r a c k e d   a r e a   in   t h e   w a l l  

of  t h e   c o k e   o v e n   or  by  p u m p i n g   or  i n j e c t i n g   t h e   m a t e r i a l  

i n t o   c r a c k s   in   t h e   w a l l   or  by  p n e u m a t i c a l l y   g u n n i n g .   U . S .  

P a t e n t   No.  3 , 8 1 4 , 6 1 3   has   t h e   o b j e c t   of  p r o v i d i n g   a  p a t c h i n g  

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

used  s i l i c a   b r i c k .  

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

c h a m b e r s   f rom  w h i c h   g a s e s ,   f u m e s   and  o t h e r   n o x i o u s   m a t e r i a l s  

may  e s c a p e .   T h e s e   c h a m b e r s   h a v e   a t   l e a s t   one   o p e n i n g  

t h e r e i n   f o r   r e c e i v i n g   c o n t e n t s   to   be  p r o c e s s e d   t h e r e i n   i n  

some  m a n n e r .   T h i s   o p e n i n g   h a s   p r e f e r a b l y   s o m e   s o r t   o f  

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

s u r r o u n d i n g   a t m o s p h e r e .   T h i s   e l e m e n t   may  be  a  d o o r .   T h i s  

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

s e a l   b e t w e e n   t h e   door   and  t h e   j amb   w h i c h   r e d u c e s   t h e   l e a k a g e  

of  g a s e s ,   f u m e s   and  o t h e r   n o x i o u s   m a t e r i a l s   f rom  t he   c h a m b e r  



to  t he   s u r r o u n d i n g   e n v i r o n m e n t .   In  a d d i t i o n   to  t he   p r i m a r y  

s e a l ,   a  s e c o n d a r y   s e a l   i s   p r o v i d e d   w h i c h   i s   p l a c e d   o r  

d i s p o s e d   in  s u c h   a  way  as  to   e n h a n c e   t h e   s e a l i n g   f u n c t i o n   o f  

t h e   p r i m a r y   s e a l .   In  a d d i t i o n ,   t h i s   s e c o n d a r y   s e a l   is  m a d e  

f rom  a  m a t e r i a l   w h i c h   c h a n g e s   d i m e n s i o n s   such   as  to  e x p a n d  

when  e x p o s e d   to  h e a t   and  p r e f e r a b l y   e x p a n d s   to  c o m p l e m e n t   o r  

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

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

o t h e r   n o x i o u s   m a t e r i a l s .  

T h i s   s e c o n d a r y   s e a l i n g   m e a n s   i s   p r e f e r a b l y   a p p l i e d   in  a  

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

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

i m p r o v e s   as  t he   t e m p e r a t u r e   r i s e s   b e c a u s e   of  i t s   p r o p e r t y   t o  

e x p a n d   when  h e a t e d .   O t h e r  i n t u m e s c e n t   m a t e r i a l s ,   t h a t   i s  

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

w i t h i n   t he   s c o p e   of  t h i s   i n v e n t i o n .  

The  s e a l i n g  m i x t u r e   or  m e d i u m   is   f o r m e d   by  m i x i n g   p r e f e r a b l y  

an  i n t u m e s c e n t   m a t e r i a l   such   as  s o d i u m   s i l i c a t e   to  a  d e s i r e d  

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

c h a m b e r   is  h e a t e d   w i l l   p e r m i t   an  a c c u m u l a t i o n   t h i c k   e n o u g h  

to  s u r r o u n d   t he   p r i m a r y   s e a l   when  m a k i n g   a  s e a l   a g a i n s t   t h e  

j a m b ,   upon  t he   c l o s i n g   of  t h e   oven  d o o r .  

R e f e r e n c e   w i l l   now  be  made   to   t h e   a c c o m p a n y i n g   d r a w i n g s  

w h i c h   a r e   g i v e n   by  way  of   e x a m p l e   and  in   w h i c h : -  



F i g u r e   1  i s   a  c r o s s - s e c t i o n a l   v i e w   of  a  K o p p e r s   o v e n   d o o r  

h a v i n g   an  S  s h a p e d   s e a l   and  a  j a m b   a c c o r d i n g   to   t h e   p r i o r  

a r t .  

F i g u r e   2  i l l u s t r a t e s   t h e   i n v e n t i o n   a p p l i e d   to   t h e   K o p p e r s  

oven  door   of  F i g u r e   1 .  

F i g u r e   3  i s   a  c r o s s - s e c t i o n a l   v i e w   of  a  W i l p u t t e   d o o r  

a c c o r d i n g   to  t h e   p r i o r   a r t .  

F i g u r e   4  i l l u s t r a t e s   t h e   i n v e n t i o n   a p p l i e d   to  t h e   W i l p u t t e  

d o o r   of  F i g u r e   3 .  

F i g u r e   5  i s   a  t h r e e   d i m e n s i o n a l   v i e w   of  a  s e g m e n t   o f  a n   S 

s h a p e d   s e a l   s h o w i n g   gas   l e a k a g e   gaps   as  in  t h e   p r i o r   a r t .  

F i g u r e   6  i l l u s t r a t e s   t h e   p r e s e n t   i n v e n t i o n   a p p l i e d   in  F i g u r e  

5 .  

R e f e r r i n g   now  to   F i g u r e   1,  o v e n   w a l l s   10  a r e   s h o w n - w i t h  

f l u e s   12  t h e r e i n .   A b u t t i n g   t he   w a l l s   a r e   j a m b s   14.  M a k i n g  

c o n t a c t   w i t h   t h e   j a m b s   14  a r e   S  s h a p e d   s e a l s .  

P l u n g e r s   18  have   s p r i n g s   20  f o r   u r g i n g   t he   S  s h a p e d   s e a l s  1 6  

a g a i n s t   t h e   j a m b s   14.  The  o p p o s i t e   e n d s   of   t h e   S  s h a p e d  

s e a l s   16,  n o t   m a k i n g   c o n t a c t   w i t h   t he   j a m b s   14,  a b u t   a  d o o r  

f r a m e   22  w h i c h   h a s   a  l a t c h   24  f o r   o p e n i n g ,   c l o s i n g ,   a n d  

l o c k i n g   t h e   d o o r .   A l s o   a t t a c h e d   to  t h e   d o o r   f r a m e   22  a r e  



r e t a i n e r s   26  w h i c h   h o l d   a  p lug   28  t h e r e b e t w e e n .   A  b r i c k s t a y  

30  a b u t s   t h e   j a m b s   14  on  t h e   s i d e s   o p p o s i t e   t h e   o v e n   w a l l s  

1 0 .  

R e f e r r i n g   now  to   F i g u r e   2,  a  p a r t i a l   c r o s s   s e c t i o n   of  t h e  

K o p p e r s   d o o r   of   F i g u r e   1  i s   s h o w n ,   h a v i n g   one  of  t h e   S 

s h a p e d   s e a l s   16 ,   one   of  t h e   d o o r   j a m b s   14  and  t h e   p l u g   2 8 .  

In  t h e   a r e a   of   t h e   j a m b   14  o n t o   w h i c h   t h e   S  s h a p e d   s e a l   1 6  

a b u t s ,   an  i n t u m e s c e n t   m a t e r i a l   110   i s   a p p l i e d .   T h e  

i n t u m e s c e n t   m a t e r i a l   e x p a n d s   upon  e x p o s u r e   to  t he   e l e v a t e d  

t e m p e r a t u r e   d u r i n g   t h e   m a k i n g   of  c o k e .   T h i s   e x p a n s i o n  

p r o v i d e s   a  g a s - t i g h t   s e a l   b e t w e e n   t h e   j a m b   14  and  t h e   S 

s h a p e d   s e a l   1 6 .  

As  an  a l t e r n a t i v e   e m b o d i m e n t   a l s o   shown  in  F i g u r e   2  b e t w e e n  

t h e   p l u g   28  and   t h e   o v e n   w a l l   10  a  m a s s   of  i n t u m e s c e n t  

m a t e r i a l   112  i s   a p p l i e d .   T h i s   mass   of  i n t u m e s c e n t   m a t e r i a l  

112  has   t h e   same  f u n c t i o n   as  t he   i n t u m e s c e n t   m a t e r i a l   1 1 0 ,  

and  w i l l   e x p a n d   upon  e x p o s u r e   to  e l e v a t e d   t e m p e r a t u r e s .  

I f   t h e r e   a r e   any  g o u g e s   or  c r a c k s   or  o t h e r   i r r e g u l a r i t i e s   i n  

the   j a m b   14  or  as  in  t he   a l t e r n a t i v e   e m b o d i m e n t   as  shown  i n  

t h i s   s a m e   F i g u r e   2  in  t h e   o v e n   w a l l   10,   t h e   i n t u m e s c e n t  

m a t e r i a l   e i t h e r   110  or  112 ,   as  t h e   c a s e   may  be ,   w i l l   f i l l  

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

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

h e a t i n g   p r o c e s s   and  f o r m   an  e x t r e m e l y   e f f i c i e n t   s e a l   e v e n  

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



s h a p e d   s e a l   16  is  no t   o p e r a t i v e   s a t i s f a c t o r i l y .  

F i g u r e   3  i s   s i m i l a r   to  F i g u r e   1,  in  t h a t   i t   s h o w s   a  p r i o r  

a r t   W i l p u t t e   d o o r   i n s t e a d   of   a  K o p p e r s   d o o r .   M o r e o v e r ,   i t  

has   a  s i m i l a r   j amb   214  w i t h   a  d i a p h r a g m   s e a l   216  w h i c h   m a k e s  

c o n t a c t   w i t h   t h e   j a m b   214 .   The  W i l p u t t e   d o o r   h a s   a  p l u g   2 1 8  

s i m i l a r   to  t h e   K o p p e r s   doo r   of  F i g u r e   1 .  

F i g u r e   4  s h o w s   t he   p l a c e m e n t   of  an  i n t u m e s c e n t   m a t e r i a l   3 1 0  

w i t h   t h e   d i a p h r a g m   s e a l   216  and  t h e   j a m b   214  as   s h o w n   i n  

F i g u r e   3 .  

A l s o   in  F i g u r e   4  an  a l t e r n a t i v e   e m b o d i m e n t   of  t h e   W i l p u t t e  

d o o r   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   i s   s h o w n ,   t h a t   i s ,  

b e t w e e n   t h e   o v e n   w a l l   10  and  t h e   p l u g   218  a n o t h e r   b o d y   o f  

i n t u m e s c e n t   m a t e r i a l   312  i s   p l a c e d   f o r   t h e   s e a l i n g   of  t h e  

o p e n i n g   t h e r e   b e t w e e n .  

The  i n t u m e s c e n t   m a t e r i a l   may  be  a  p u l v e r a n t   c e l l u l a t a b l e  

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

w i t h   s i l i c a t e   and  a  c l a y .   The  c l a y   i s   p r e f e r a b l y   b a l l   c l a y  

or  c h i n a   c l a y   w h i c h   a r e   u sed   b e c a u s e   of  t h e i r   f i n e   t e x t u r e .  

A n o t h e r   f o r m u l a t i o n   of  i n t u m e s c e n t   m a t e r i a l   w h i c h   has   b e e n  

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

v i s c o s i t y   of  400  c e n t i p o i s e   when  b l e n d e d .   The  l i q u i d   s o d i u m  

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

s u r f a c e s   w i t h   a  p r e s s u r i z e d   s p r a y   gun  w h i c h   p r o d u c e s   a  f i n e  



a t o m i z e d   d i s c h a r g e ,   s u c h   as  a  p o r t a b l e   p r e s s u r i z e d   s p r a y e r .  

The  m a t e r i a l   s p r a y e d   on  t he   h o r i z o n t a l   s u r f a c e s   may  a l s o   b e  

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

a t o m i z e d   d i s c h a r g e   and  is   p e r m i t t e d   to  c o a t   t h e s e   s u r f a c e s  

to  a  t h i c k n e s s   of   a b o u t   t e n - t h o u s a n d t h s   of   an  i n c h   in  o n e  

p a s s   o r ,   y e t   m o r e   p r e f e r a b l y ,   in  two   p a s s e s   to   a  t h i c k n e s s  

of   t w e n t y - t h o u s a n d t h s   of   an  i n c h .   I t   h a s   b e e n   s h o w n   t h a t  

t h e r e   i s   l i t t l e   or  no  r u n n i n g   of  t h e   m a t e r i a l   w h e n   a p p l i e d  

in  t h i s   m a n n e r .   The  s o d i u m   s i l i c a t e   a d h e r e s   to  t he   oven  a n d  

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

i n t u m e s c e n t   m a t e r i a l   w h i c h   has  t he   p r o p e r t y   in  i t s   p r e s e n t  

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

m a k i n g   a  good  s e a l .   On  v e r t i c a l   s u r f a c e s   t h e   l i q u i d   s o d i u m  

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

a p p r o x i m a t e l y   950  c e n t i p o i s e   or  c o m b i n e d   w i t h   g r a n u l a r  

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

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

a b o v e   100  d e g r e e s  . C .   In  c e r t a i n  a p p l i c a t i o n s   o t h e r  

m a t e r i a l s   may  be  a d d e d   to   t h e   l i q u i d   s o d i u m   s i l i c a t e   s u c h  

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

i n h i b i t   t he   t e n d e n c y   to  run  t h e r e o n .  

The  a p p l i c a n t   h a s   f o u n d   t h a t   a  v i s c o s i t y   of   b e t w e e n   400  t o  

950  c e n t i p o i s e   is   a d e q u a t e   fo r   t he   a p p l i c a t i o n s   t h a t   he  h a s  

i n v e s t i g a t e d .   H o w e v e r ,   e v e n   l o w e r   v i s c o s i t i e s   may  b e  

a d e q u a t e   and  c an   be  d e t e r m i n e d   by  e x p e r i m e n t a t i o n .   T h e  

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

d e c r e a s e   as   t h e   s h e a r   r a t e   i n c r e a s e s   w i l l   r e d u c e   t h e  



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

b e e n  a p p l i e d   t h e r e t o .   O t h e r   m e t h o d s   of  a p p l y i n g   t he   l i q u i d  

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

s u b s t a n c e s   may   be  by  t h e   f o r m a t i o n   of   a  g a s k e t ,   t h e  

a p p l i c a t i o n   of   t h e   m i x t u r e   w i t h   a  b r u s h   or  any   o t h e r  

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

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

h a s   a d d i t i o n a l l y   f o u n d   t h a t   m i x t u r e   may  be  a p p l i e d   to   t h e  

g o o s e   neck   p o r t i o n   of  a  coke  oven  to  e f f e c t i v e l y   s e a l   i t   a s  

w e l l   as  a  d o o r .  



1.  A  h e a t e d   c h a m b e r   h a v i n g   a t   l e a s t   one  o p e n i n g ;   c l o s u r e  

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

m e a n s   h a v i n g   a t   l e a s t   a  c l o s e d   and  o p e n   p o s i t i o n ;   s a i d  

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

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

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

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

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

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

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

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

p o s i t i o n .  

2.  A  h e a t e d   c h a m b e r   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   s a i d  

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

3.  A  h e a t e d   c h a m b e r   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   s a i d  

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

4.  A  h e a t e d   c h a m b e r   a c c o r d i n g   to   c l a i m   1,  2  or  3 ,  

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

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

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

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

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

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



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

e x p a n d s   and  at   l e a s t   p a r t i a l l y   f i l l s   a  p o r t i o n   of  s a i d   v o i d s  

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

c h a m b e r   is  e n h a n c e d .  

5.  A  h e a t e d   c h a m b e r   a c c o r d i n g   to   c l a i m   4,  w h e r e i n   s a i d  

p r i m a r y   s e a l i n g   means   i n c l u d e s   an  S  s h a p e d   s e a l .  

6.  A  h e a t e d   c h a m b e r   a c c o r d i n g   to   c l a i m   4  or  5,  w h e r e i n  

s a i d   h e a t e d   c h a m b e r   c o m p r i s e s   a  coke   o v e n .  

7.  A  h e a t e d   c h a m b e r   a c c o r d i n g   to   c l a i m   4  or  5,  w h e r e i n  

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

K o p p e r s   or  W i l p u t t e   d o o r .  

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

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

s t e p s   of :   a p p l y i n g   a  s u b s t a n c e ,   w h i c h   e x p a n d s   upon  h e a t i n g ,  

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

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

9.  The  m e t h o d   of   c l a i m   8,  w h e r e i n   s a i d   a p p l y i n g   i s  

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

s a i d   at   l e a s t   one  s u r f a c e .  

10.  The  m e t h o d   of  c l a i m   8  or  9,  w h e r e i n   s a i d   s u b s t a n c e   i s  

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

a t   a p p r o x i m a t e l y   400  c e n t i p o i s e .  
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