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@  Coke  oven  battery. 

o  
O) 
o  

o  

a  
Ul  

(57)  A  coke  oven  battery  has  coking  chambers  1,  combustion 
chambers  3,  oven  roof  4,  regenerator  roof  5  and  regenerator 
walls  8.  To  achieve  resistance  to  crack  and  hole  formation  dur- 
ing  heating  up  due  to  differences  of  thermal  expansion,  the  re- 
fractory  brickwork  of  at  least  one  of  said  regenerator  walls, 
said  regenerator  roof  and  said  oven  roof  comprises  a  region 
which  is  formed  substantially  of  bricks  of  one  material  and  in 
which  a  plurality  of  vertically  adjacent  strengthened  brickwork 
sections,  each  comprising  at  least  two  layers  of  bricks,  are 
provided  by  connecting  together  the  bricks  of  the  said  layers 
of  the  strengthened  section  so  that  the  layers  are  prevented 
from  relative  movement  in  the  direction  transverse  to  said  lon- 
gitudinal  direction  of  the  battery,  each  adjacent  pair  of  said 
strengthened  sections  being  separated  from  each  other  by  a 
joint  permitting  their  relative  movement  in  said  transverse  di- 
rection. 
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ACTORUM  AG 

A   coke  oven  battery  has  coking  chambers  1,  combustion 
chambers  3,  oven  roof  4,  regenerator  roof  5  and  regenerator 
walls  8.  To  achieve  resistance  to  crack  and  hole  formation  dur- 
ing  heating  up  due  to  differences  of  thermal  expansion,  the  re- 
fractory  brickwork  of  at  least  one  of  said  regenerator  walls, 
said  regenerator  roof  and  said  oven  roof  comprises  a  region 
which  is  formed  substantially  of  bricks  of  one  material  and  in 
which  a  plurality  of  vertically  adjacent  strengthened  brickwork 
sections,  each  comprising  at  least  two  layers  of  bricks,  are 
provided  by  connecting  together  the  bricks  of  the  said  layers 
of  the  strengthened  section  so  that  the  layers  are  prevented 
from  relative  movement  in  the  direction  transverse  to  said  lon- 
gitudinal  direction  of  the  battery,  each  adjacent  pair  of  said 
strengthened  sections  being  separated  from  each  other  by  a 
joint  permitting  their  relative  movement  in  said  transverse  di- 
rection. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  coke   o v e n   b a t t e r y  

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

of   b r i c k s ,   and  i s   e s p e c i a l l y   a p p l i c a b l e   to   t h e   b r i c k w o r k  

of   t h e   r e g e n e r a t o r   w a l l s ,   t h e   r e g e n e r a t o r   r o o f   and  t h e  

o v e n   r o o f .  

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

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

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

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

b u r n e d .   The  c o k i n g   c h a m b e r s   a r e   n a r r o w   in  t h a t  

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

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

c h a m b e r .   A c c e s s   to   t h e   c o k i n g   c h a m b e r s   i s   v i a   d o o r s   a t  

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

c o k i n g   s i d e   and  t h e   m a c h i n e   s i d e .   The  o v e n   r o o f   i s  

l o c a t e d   a b o v e   t h e   c o k i n g   and  c o m b u s t i o n   c h a m b e r s .   B e l o w  

t h e   c o k i n g   and  c o m b u s t i o n   c h a m b e r s   i s   t h e   r e g e n e r a t o r  

r o o f   and  b e l o w   t h a t   a r e   r e g e n e r a t o r s   f o r   h e a t i n g   t h e  

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

r e g e n e r a t o r   w a l l s .  

When  d e m o l i s h i n g   an  o l d   c o k e - o v e n   b a t t e r y ,   t h e  

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



and  c r a c k s   in  t h e   b r i c k w o r k   of   t h e   r e g e n e r a t o r   w a l l s ,  

r e g e n e r a t o r   r o o f   and  oven   r o o f .   U n d e s i r a b l e   l e a k s   o c c u r  

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

c o m b u s t i o n   a i r ,   f l u e   gas   and  c o m b u s t i o n   g a s ,   as  a  r e s u l t  

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

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

P r e m a t u r e   c o m b u s t i o n   o c c u r s   in  t h e   r e g e n e r a t o r s   or   in   t h e  

d u c t s   in  t h e   r e g e n e r a t o r   r o o f ,   r e s u l t i n g   in   damage   to   t h e  

r e f r a c t o r y   b r i c k w o r k   t h e r e .   T h e s e   two  u n d e s i r a b l e  

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

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

t h e   b a t t e r y ,   as  t h e   l e a k s   v a r y   f rom  p l a c e   to   p l a c e .  

The  open   j o i n t s   and  c r a c k s   a r e   p r o d u c e d ,   a t   l e a s t  

in   p a r t ,   d u r i n g   h e a t i n g   up  of   t h e   b a t t e r y   as  a  r e s u l t   o f  

v e r t i c a l   d i f f e r e n c e s   in   t e m p e r a t u r e   in   t h e   b r i c k w o r k .  

T h i s   p h e n o m e n o n   can   be  s u m m a r i z e d   by  s a y i n g   t h a t   a  l a y e r  

of   b r i c k s   w h i c h   i s   a l r e a d y   h o t   e x p a n d s   and  p u l l s   open   a  

l o w e r   l a y e r   w h i c h   i s   s t i l l   c o l d ,   and  in   so  d o i n g ,   c r e a t e s  

p e r m a n e n t   v e r t i c a l   open   j o i n t s   and  c r a c k s   b e c a u s e   o f  

m o v e m e n t s   in  t h e   j o i n t   b e t w e e n   t h e   two  l a y e r s .   When  t h e  

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

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

v e r t i c a l   open   j o i n t s   and  c r a c k s   in   i t .  

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

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



h a s   a  1 . 2   to   1.5%  t h e r m a l   e x p a n s i o n   up  to   600°C  and  i n  

p a r t i c u l a r   a  l a r g e   e x p a n s i o n   of   a b o u t   1.1%  in  t h e  

t e m p e r a t u r e   r a n g e   o f   1 0 0 °   t o   3 0 0 ° C ,   and  b e c a u s e   o f   t h e  

g r e a t   l e n g t h   of   t h e   b r i c k w o r k .  

The  c r e a t i o n   o f   o p e n   j o i n t s   and  c r a c k s   i s   i n  

p r a c t i c e   c o u n t e r a c t e d   as  f a r   as  p o s s i b l e   by  s u p p o r t i n g  

t h e   b r i c k w o r k   s t r u c t u r e   of   t h e   b a t t e r y   on  t h e   o u t s i d e .  

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

b r i c k w o r k   i s   s u p p o r t e d   on  t h e   o u t s i d e   by  b u t t r e s s e s   i n  

c o n j u n c t i o n   w i t h   l o n g i t u d i n a l   t i e s .   A c r o s s   t h e   b a t t e r y ,  

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

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

c r o s s - t i e s .   From  t h e   d i s c o v e r y   of   t h e   open   j o i n t s   a n d  

c r a c k s   in  t h e   o l d   b a t t e r y ,   we  h a v e   c o n c l u d e d   t h a t   t h e  

t r a n s v e r s e   s u p p o r t   o f   t h e   b r i c k w o r k   i s   n o t   s u f f i c i e n t   t o  

p r e v e n t   o p e n   j o i n t s   and  c r a c k s .  

S i l i c a   i s   an  e x p e n s i v e   m a t e r i a l .   I t   h a s   b e e n   t h e  

p r a c t i c e   to   b u i l d   t h e   b a t t e r y   up  to   t h e   l e v e l   of   t h e  

b o t t o m   of   t h e   r e g e n e r a t o r   r o o f   of   t h e   c h e a p e r   c h a m o t t e  

b r i c k s .   B e c a u s e   of   t h e   d i f f e r e n c e   o f   t h e r m a l   e x p a n s i o n  

of   s i l i c a   and  c h a m o t t e ,   a  s o - c a l l e d   s l i d i n g   zone   or   s l i p  

j o i n t   h a s   b e e n   a r r a n g e d   a t   t h e   j u n c t i o n   of   t h e   t w o  

m a t e r i a l s .   DE-OLS  1 , 5 7 1 , 6 9 2   d i s c l o s e s   an  a r r a n g e m e n t   t o  

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

i m m e d i a t e l y   b e l o w   t h e   s l i d i n g   z o n e .   T h i s   c o n s i s t s   o f  



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

l a y e r s   so  as  to   p r e v e n t   r e l a t i v e   m o v e m e n t   of   t h e   l a y e r s .  

The  i n t e r l o c k i n g   r e s u l t s   f rom  t h e   s h a p e s   of   t h e   b r i c k s .  

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

b r i c k w o r k   f o r   a  coke   oven   b a t t e r y   in  w h i c h   t h e   o c c u r r e n c e  

of   v e r t i c a l   open   j o i n t s   a n d / o r   c r a c k s   a t   r i g h t   a n g l e s   t o  

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

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

c o m p l e t e l y   or  a t   l e a s t   p a r t l y   p r e v e n t e d .  

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

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

A  f u r t h e r   o b j e c t   o f   t h e   i n v e n t i o n   i s   to   p r o v i d e   a  

b a t t e r y   h a v i n g   a  h i g h   t h e r m a l   e f f i c i e n c y .  

A c c o r d i n g   to   t h e   i n v e n t i o n   t h e   b r i c k w o r k   of   t h e  

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

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

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

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

t h a t   t h e y   c a n n o t   move  in   r e l a t i o n   to   one  a n o t h e r ,   a n d  

t h e r e   b e i n g   a  h o r i z o n t a l   s l i d i n g   zone   a d j a c e n t   e a c h   s u c h  

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

r e l a t i v e   to  a d j a c e n t   b r i c k w o r k   in  t h e   l o n g i t u d i n a l  

d i r e c t i o n   of   t h e   b r i c k w o r k .  

I n s t e a d   of   i n c r e a s i n g   t h e   s u p p o r t   of   t h e  

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



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

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

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

b e t w e e n   t h e   b r i c k w o r k   i s   s o u g h t   by  t h e   i n v e n t i o n   in   t h e  

b r i c k w o r k   i t s e l f .   The  n e i g h b o u r i n g   s t r e n g t h e n e d   s e c t i o n s  

of   b r i c k w o r k   in  w h i c h   t h e   b r i c k s   c a n n o t   move  in   r e l a t i o n  

to   one  a n o t h e r   in   t h e   t r a n s v e r s e   d i r e c t i o n   of   t h e  

b a t t e r y ,   can   move  when  t h e r e   i s   d i f f e r e n t i a l   t h e r m a l  

e x p a n s i o n   a l o n g   t h e i r   common  h o r i z o n t a l   j o i n t s ,   w i t h o u t  

any   v e r t i c a l   o p e n   j o i n t s   or   c r a c k s   b e i n g   p r o d u c e d   w i t h i n  

e a c h   s e c t i o n   of   t h e   b r i c k w o r k .   W i t h o u t   t h e s e   s l i d i n g  

j o i n t s   b e t w e e n   t h e   b r i c k w o r k   s e c t i o n s ,   i . e .   when  a l l   t h e  

b r i c k s   in   t h e   b r i c k w o r k   a r e   j o i n e d   and  c a n n o t   move  i n  

r e l a t i o n   t o   one  a n o t h e r   in   t h e   t r a n s v e r s e   d i r e c t i o n   o f  

t h e   b a t t e r y ,   upon   d i f f e r e n t i a l   t h e r m a l   e x p a n s i o n   t h e  

l a y e r s   of   b r i c k w o r k   w o u l d   be  p u l l e d   t o   p i e c e s .   T h e  

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

t e c h n i c a l   and  e n v i r o n m e n t a l   l i f e .  

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

s t r u c t u r e   of   i n t e r l o c k e d   l a y e r s   shown  in  DE-OLS  1 , 5 7 1 , 6 9 2  

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

j u n c t i o n   b e t w e e n   s i l i c a   and  c h a m o t t e   and  t h a t   a  p l u r a l i t y  

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

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

m a t e r i a l .  



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

in  a  s e c t i o n   of   t h e   b r i c k w o r k   as  a  r e s u l t   of   d i f f e r e n t i a l  

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

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

l a y e r s   in  a  s e c t i o n   of   b r i c k w o r k .   For   t h i s   r e a s o n ,   i n  

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

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

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

two  a d j a c e n t   h o r i z o n t a l   l a y e r s .  

Many  a r r a n g e m e n t s   a r e   p o s s i b l e   in   o r d e r   t o  

a c h i e v e   c o n n e c t i o n s   b e t w e e n   t h e   b r i c k s   of   a d j a c e n t   l a y e r s  

of   a  s e c t i o n   of   b r i c k w o r k   so  t h a t   t h e   b r i c k s   a r e   u n a b l e  

to   move  in  r e l a t i o n   to   one  a n o t h e r   and  a l s o   m a n y  

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

a d j o i n i n g   s e c t i o n s   of   b r i c k w o r k .   The  d e s i r e d   c o n d i t i o n  

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

l a y e r s   w i t h i n   such   a  s e c t i o n   i s   much  g r e a t e r   t h a n   t h a t   o f  

t h e   a d j a c e n t   s e c t i o n s   of   b r i c k w o r k .   F i r m l y   s t u c k   j o i n t s  

b e t w e e n   t h e   l a y e r s   and  good  s l i p   j o i n t s   b e t w e e n   t h e  

s e c t i o n s   of   t h e   b r i c k w o r k   can  be  u s e d .  

The  c o n n e c t i o n   b e t w e e n   a d j a c e n t   h o r i z o n t a l   l a y e r s  

w h i c h   a r e   u n a b l e   to   move  r e l a t i v e   to   one  a n o t h e r   i s  

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

r e c e s s e s   in  t h e   t o p   and  b o t t o m   s u r f a c e s   o f   t h e   b r i c k s   o f  

t h e   r e s p e c t i v e   l a y e r s .   T h r e e   p a r t i c u l a r   p o s s i b i l i t i e s  



a r e   (1)  t o n g u e   and  g r o o v e   s t r u c t u r e s   e x t e n d i n g   a t   r i g h t  

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

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

t h e   b a t t e r y ) ,   (2)  t h e   b r i c k s   of   a d j a c e n t   l a y e r s   h a v e  

t h i c k   e n d s   and  n a r r o w   m i d d l e   p o r t i o n s ,   t h e   two  e n d s   of   a  

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

n a r r o w   m i d d l e   p o r t i o n   o f   a  b r i c k   in   t h e   a d j a c e n t   l a y e r   t o  

p r o v i d e   an  i n t e r l o c k e d   s t r u c t u r e   and  (3)  t h e   b r i c k s   o f  

a d j a c e n t   l a y e r s   a r e   c o n n e c t e d   t o g e t h e r   by  d o w e l s   l o c a t e d  

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

of   t h e   b r i c k s ,   t h e   d o w e l   b e i n g   f i t t e d   i n t o   two  a d j a c e n t  

b r i c k s   w h i l e   t h e   b r i c k w o r k   i s   b e i n g   b u i l t .  

The  j o i n t s   b e t w e e n   t h e   s t r e n g t h e n e d   s e c t i o n s   o f  

b r i c k w o r k   s h o u l d   p r e f e r a b l y   be  made  w i t h   m o r t a r .   I t   i s  

t h e n   p r e f e r a b l e   to   i n c o r p o r a t e   in   t h e   m o r t a r   j o i n t   a  z o n e  

of   r e l a t i v e   w e a k n e s s ,   e . g .   a  f r i c t i o n   r e d u c i n g   o r  

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

The  r e g e n e r a t o r   w a l l s   h a v e   a  t e m p e r a t u r e   o f   a b o u t  

200°C   a t   t h e i r   l o w e r   e n d s .   In  p r a c t i c e   t h e   s e c t i o n   o f  

t h e   r e g e n e r a t o r   w a l l s   c o n t a i n i n g   t h e   c h e c k e r   work   ( h e a t  

e x c h a n g i n g   m a s s )   i s   made  o f   c h a m o t t e .   T h o s e   e x p e r t s   i n  

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

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

b e c a u s e   of   t h e   r i s k   t h a t   t h e s e   w a l l s   may  r e a c h  

t e m p e r a t u r e s   l o w e r   t h a n   3 0 0 ° C .   A c c o r d i n g   to   a  p r e f e r r e d  



f e a t u r e   of   t h e   i n v e n t i o n   h o w e v e r   t h e   r e g e n e r a t o r   w a l l s   t o  

be  l a r g e l y   made  of   s i l i c a   a t   t h e   c h e c k e r   work  r e g i o n .  

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

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

a r e   no  l o n g e r   s u b j e c t   t o   t h e r m a l   e x p a n s i o n   as  s i l i c a  

u n d e r g o e s   v i r t u a l l y   no  e x p a n s i o n   a b o v e   3 0 0 ° C .   T h e  

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

a  d r o p   in  t e m p e r a t u r e   to   b e l o w   300°C  w i t h o u t   d a m a g e .  

Thus   p r e f e r a b l y   a t   l e a s t   30%  of   t h e   h e i g h t   o f   t h e  

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

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

by  t h i s   i n v e n t i o n .  

P r e f e r r e d   e m b o d i m e n t s   of   t h e   i n v e n t i o n   w i l l   n o w  

be  d e s c r i b e d   by  way  of   n o n - l i m i t a t i v e   e x a m p l e   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 ,   in  w h i c h : -  

F i g .   1  i s   a  v e r t i c a l   s e c t i o n   t h r o u g h   a  c o k e - o v e n  

b a t t e r y ,  

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

on  t h e   l i n e   I I - I I   in   F i g .   1,  in  a  p r i o r   a r t   b a t t e r y ,  

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

a p p l i e d   to   t h e   r e g e n e r a t o r   w a l l   p o r t i o n   shown  in  F i g .   2 .  

F i g s .   4,  5  and  6  show  r e s p e c t i v e   p r e f e r r e d  

e m b o d i m e n t s   of   b r i c k w o r k   u s e d   in  t h e   i n v e n t i o n .  

F i g s .   7,  8  and  9  show  t h e   b r i c k s   u s e d   in   t h e  

r e s p e c t i v e   b r i c k w o r k   e m b o d i m e n t s   of   F i g s .   4,  5  and  6 ,  



a c c o r d i n g   to   a r r o w s   V I I - V I I ,   I I X - I I X   and  I X - I X   in  F i g s .  

4 , 5   and  6  r e s p e c t i v e l y .  

F i g .   1  i s   a  s e c t i o n   in  t h e   l o n g i t u d i n a l   d i r e c t i o n  

of   t h e   c o k e - o v e n   b a t t e r y   and  shows   t h e   c o k i n g   c h a m b e r s   1 

w h i c h   a r e   s e p a r a t e d   f rom  one  a n o t h e r   by  c o m b u s t i o n   w a l l s  

2,  e a c h   c o n t a i n i n g   a  n u m b e r   of   c o m b u s t i o n   c h a m b e r s   3,  a n d  

a r e   b o u n d e d   a t   t h e   t o p   by  t h e   o v e n   r o o f   4  and  a t   t h e  

b o t t o m   by  o v e n   s o l e   or   r e g e n e r a t o r   r o o f   5.  T h e  

c o m b u s t i o n   c h a m b e r s   c o m m u n i c a t e   v i a   d u c t s   6  in   t h e  

r e g e n e r a t o r   r o o f   6  w i t h   t h e   r e g e n e r a t o r s   7,  w h i c h   a r e  

s e p a r a t e d   f rom  one  a n o t h e r   by  r e g e n e r a t o r   w a l l s   8.  T h e  

r e g e n e r a t o r s   7  a r e   f i l l e d   w i t h   c h e c k e r   work   18.   T h e  

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

b a t t e r y   a r e   i n d i c a t e d   on  F i g .   1.  Thus   I  g i v e s   t h e   h e i g h t  

o f   t h e   oven   r o o f ,   I I   t h e   h e i g h t   of   t h e   c o m b u s t i o n   w a l l s ,  

I I I   t h e   h e i g h t   of   t h e   r e g e n e r a t o r   r o o f   and  IV  t h e   h e i g h t  

o f   t h e   r e g e n e r a t o r   w a l l s .   The  d e s i g n   shown  in  F i g .   1  i s  

w e l l - k n o w n   to  t h e   e x p e r t   and  d o e s   n o t   n e e d   any  f u r t h e r  

e x p l a n a t i o n .  

The  b a t t e r y   i s   h e a t e d   up  b e f o r e   o p e r a t i o n   b y  

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

c o k i n g   c h a m b e r s   1.  The  r o u t e   t a k e n   by  t h e   h o t   g a s e s  

d u r i n g   h e a t i n g   up  i s   shown  by  a r r o w s   in   F i g .   1.  T h e  

g a s e s   a r e   c o n d u c t e d   i n t o   t h e   c o m b u s t i o n   c h a m b e r s   3  v i a  

t e m p o r a r y   o p e n i n g s   a t   t h e   t o p   of   t h e   c o k i n g   c h a m b e r s   1 ,  



and  r e m o v e d   v i a   t h e   p a s s a g e s   6  and  t h e   r e g e n e r a t o r s   7  t o  

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

s h o w n .   D u r i n g   t h i s   h e a t i n g   up  a  v e r t i c a l   d i f f e r e n c e   i n  

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

r o o f   5,  t h e   r e g e n e r a t o r   w a l l s   8  and  t h e   oven   r o o f   4 .  

In  t h e   p a r t   of   t h e   r e g e n e r a t o r   w a l l   shown  in  F i g .  

2  t h e   b r i c k w o r k   u n d e r g o e s   e x p a n s i o n   d u r i n g   h e a t i n g   u p .  

At  any  g i v e n   t i m e   t h e   h i g h e r   l a y e r s   of   b r i c k s   h a v e  

e x p a n d e d   more  t h a n   t h e   l o w e r   l a y e r s .   An  a l r e a d y   h o t  

l a y e r   9  p u l l s   open   a  l a y e r   11  w h i c h   i s   s t i l l   c o l d e r   a n d  

as  a  r e s u l t   of   m o v e m e n t s   in  t h e   j o i n t   10  b e t w e e n   t h e  

l a y e r s   9  and  11  v e r t i c a l   open   j o i n t s   and  c r a c k s   a r e  

p r o d u c e d   in  t h e   l a y e r   11.   When  t h e   c o l d   l a y e r   11  l a t e r  

h e a t s   up,  i t   in  t u r n   as  a  r e s u l t   of   m o v e m e n t s   in  t h e  

j o i n t   10  p u l l s   open   t h e   a l r e a d y   h o t   l a y e r   9  and  p r o d u c e s  

v e r t i c a l   open   j o i n t s   and  c r a c k s   in  t h i s .   The  v e r t i c a l  

open   j o i n t s   and  c r a c k s   in  l a y e r   11  r e m a i n ,   a t   l e a s t   i n  

p a r t .   In   a d d i t i o n   t h e   v e r t i c a l   open   j o i n t s   and  c r a c k s   i n  

l a y e r   11  i n c r e a s e   f u r t h e r   in  s i z e   a n d / o r   n u m b e r   as  a  

r e s u l t   o f   m o v e m e n t s   in  j o i n t   12,  when  l a y e r   11  i s   in  t u r n  

p u l l e d   open   by  l a y e r   13,  as  l a y e r   13  warms  up.   To  sum  u p  

i t   can  be  s t a t e d   t h a t   t h e   v e r t i c a l   open   j o i n t s   and  c r a c k s  

l e f t   in   t h e   b r i c k w o r k   a r e   c r e a t e d   by  d i f f e r e n t i a l   t h e r m a l  

e x p a n s i o n ,   w h e r e   m o v e m e n t s   o c c u r   in  t h e   h o r i z o n t a l  

j o i n t s .  



T h e s e   v e r t i c a l   open   j o i n t s   and  c r a c k s   a l s o   o c c u r  

in  t h e   r e g e n e r a t o r   r o o f   5  and  t h e   oven   r o o f   4.  T h e  

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

b r i c k w o r k   by  means   of   p i l l a r s   and  c r o s s - t i e s   i s   n o t  

s u f f i c i e n t   to   p r e v e n t   s u c h   open   j o i n t s   and  c r a c k s .  

F i g .   3  shows   s c h e m a t i c a l l y   t h a t ,   a c c o r d i n g   to   t h e  

i n v e n t i o n ,   t h e   j o i n t   10  i s   p r e v e n t e d   f rom  m o v i n g   b y  

v e r t i c a l   c o n n e c t i o n s   b e t w e e n   t h e   b r i c k s   in  l a y e r s   9  a n d  

11.   T h i s   p r o d u c e s   a  r i g i d   or  s t r e n g t h e n e d   s e c t i o n   in   t h e  

b r i c k w o r k ,   c o m p r i s i n g   two  l a y e r s   9  and  11,  w h i c h   can  n o  

l o n g e r   p u l l   one  a n o t h e r   o p e n .   In  e f f e c t   in  t h e   t w o  

l a y e r s ,   none   of   t h e   b r i c k s   can   move  h o r i z o n t a l l y   r e l a t i v e  

to   e a c h   o t h e r ,   l o n g i t u d i n a l l y   in  t h e   c o k i n g   c h a m b e r s .   I f  

h o w e v e r   a l l   t h e   h o r i z o n t a l   j o i n t s   in  t h e   b r i c k w o r k   w e r e  

b l o c k e d   a g a i n s t   m o v e m e n t   in  t h i s   way,   upon  d i f f e r e n t i a l  

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

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

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

b r i c k w o r k   i s   t h e r e f o r e   made  in   a  p l u r a l i t y   of   a d j a c e n t  

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

s t r e n g t h e n e d   s e c t i o n s   of   t h e   b r i c k w o r k   w i t h   b l o c k e d  

j o i n t s   10  and  14,  c o m p r i s i n g   l a y e r s   9 , 1 1   and  13,  15  a n  

u n b l o c k e d   j o i n t   12  i s   p r e s e n t   a t   w h i c h   t h e   s e c t i o n s   o f  

b r i c k w o r k   can   move  r e l a t i v e   to   one  a n o t h e r   in   t h e  

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



j o i n t   12  may  t a k e   t h e   fo rm  of   a  m o r t a r   j o i n t   w i t h  

p r e f e r a b l y   a  w e a k e n e d   zone   f o r m e d   by  a  f r i c t i o n - r e d u c i n g  

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

The  number   of   l a y e r s   in  a  b r i c k w o r k   s e c t i o n   w i t h  

b l o c k e d   j o i n t s   i s   a  min imum  of  two ,   and  i s   c h o s e n  

d e p e n d i n g   on,  among  o t h e r   t h i n g s ,   t h e   e x p a n s i o n  

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

or   t e m p e r a t u r e   c h a n g e s   in  t h e   b r i c k w o r k   d u r i n g   o p e r a t i o n  

and  t h e   e x t e n t   of  t h e   d i f f e r e n c e   in  t e m p e r a t u r e   a r i s i n g .  

F i g s .   4,  5  and  6 " s h o w   p a r t i c u l a r   e m b o d i m e n t s   o f  

b l o c k e d   j o i n t s   in   t h e   b r i c k w o r k   to   p r o d u c e   t h e  

s t r e n g t h e n e d   s e c t i o n s .  

F i g .   4  shows  t h e   b l o c k e d   j o i n t s   10  and  1 4  

p r o v i d e d   by  means   of   t o n g u e   and  g r o o v e   s t r u c t u r e s   19.   A 

t o p   v i e w   of  t h e   b r i c k   u s e d   in  l a y e r   11  ( and   15)  i s   g i v e n  

in  F i g .   7,  and  t h e r e   i s   u s e d   a  b r i c k   of   t h e   c o r r e s p o n d i n g  

o p p o s i t e   s h a p e   f o r   l a y e r s   9  and  13.  The  t o n g u e s   a n d  

g r o o v e s   e x t e n d   t r a n s v e r s e l y   a t   r i g h t   a n g l e s   to   t h e  

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

F i g .   5  shows  t h e   b l o c k e d   j o i n t s   10  and  1 4  

p r o v i d e d   by  d o w e l s   16  l o c a t e d   in  o p p o s e d   h o l e s   in  t h e  

o p p o s e d   f a c e s   of   t h e   two  a d j a c e n t   l a y e r s .   The  b r i c k   t o  

b e  u s e d   h e r e   w i t h   f o r   e x a m p l e   f o u r   h o l e s   17  i s   shown  i n  

F i g .   8 .  

F i g .   6  shows  t he   b l o c k e d   j o i n t s   10  and  14  



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

e n d s   20  and  a  n a r r o w   c e n t r e   21,  w h i c h   a r e   f i t t e d   i n t o   o n e  

a n o t h e r   as  t h e   b r i c k w o r k   i s   b u i l t   up.   The  two  a d j a c e n t  

e n d s   20  of   a  p a i r   of   b r i c k s   in  one  l a y e r   p r o j e c t   i n t o   t h e  

r e c e s s   p r o v i d e d   by  t h e   n a r r o w   c e n t r e   p o r t i o n   21  of   t h e  

a d j a c e n t   b r i c k   of  t h e   o t h e r   l a y e r .   The  b r i c k   u s e d   h e r e  

i s   shown  in  F i g .   9 .  

Where   t h e   b r i c k w o r k   i s   b u i l t   up  w i t h   s e c t i o n s  

w i t h   more  t h a n   one  b l o c k e d   j o i n t ,   t h e n   an  e x t r a   b r i c k  

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

d e s c r i b e d ,   e . g .   f o r   t h e   e m b o d i m e n t   of   F i g .   4  a  b r i c k   w i t h  

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

s u r f a c e s ,   f o r   t h e   e m b o d i m e n t   of   F i g .   5  a  b r i c k   w i t h   h o l e s  

on  e a c h   of   t h e   t o p   and  b o t t o m   s u r f a c e s   and  f o r   t h e  

e m b o d i m e n t   of   F i g .   6  a  b r i c k   w i t h   a  r e c e s s   in  e a c h   of   i t s  

t o p   and  b o t t o m   s u r f a c e s .  

In  F i g .   1,  b r o k e n   l i n e   25  i n d i c a t e s   t h e   v e r t i c a l  

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

p r e f e r r e d   in  t h e   i n v e n t i o n .   Thus   a b o u t   60%  of   t h e   h e i g h t  

o f   t h e   r e g e n e r a t o r   w a l l s   a b o v e   t h i s   l i n e   25  i s   made  o f  

s i l i c a   b r i c k s .   In  b o t h   t h e   s i l i c a   and  c h a m o t t e   r e g i o n s  

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

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

two  l a y e r s   h a v i n g   one  b l o c k e d   j o i n t   b e t w e e n   t h e m .   S u c h  

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



r e g e n e r a t o r   r o o f   5  a b o v e   t h e   r e g e n e r a t o r   w a l l s   8,  and  i n  

t h e   oven   r o o f   4 .  



1.  A  c o k e - o v e n   b a t t e r y   h a v i n g   r e f r a c t o r y   b r i c k w o r k  

c o m p r i s i n g   h o r i z o n t a l   l a y e r s   of   b r i c k s ,   t h e r e   b e i n g   a  

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

l e a s t   two  of   s a i d   l a y e r s   in  w h i c h   t h e   b r i c k s   a r e  

c o n n e c t e d   t o g e t h e r   in   a  m a n n e r   p r e v e n t i n g   r e l a t i v e  

h o r i z o n t a l   m o v e m e n t   of   t h e   b r i c k s   in   t h e   d i r e c t i o n  

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

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

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

s e c t i o n   and  t h e   n e x t   a d j a c e n t   l a y e r   of   b r i c k s  

c h a r a c t e r i z e d   in   t h a t  

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

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

w i t h i n   a  r e g i o n   of   t h e   b r i c k w o r k   in   w h i c h   t h e   b r i c k s   a r e  

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

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

s l i d i n g   z o n e .  

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

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

c o n s i s t s   o f   two  l a y e r s   of   b r i c k s .  

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

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

h e i g h t   of   t h e   r e g e n e r a t o r   r o o f .  

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



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

h e i g h t   of   t h e   r e g e n e r a t o r   w a l l s .  

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

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

h e i g h t   of   t h e   r e g e n e r a t o r   r o o f   and  a t   l e a s t   an  u p p e r   p a r t  

of   t h e   r e g e n e r a t o r   w a l l s   a d j a c e n t   s a i d   r o o f .  

6.  A  b a t t e r y   a c c o r d i n g   to   any  one  of   t h e   p r e c e d i n g  

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

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

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

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

of   s a i d   n e i g h b o u r i n g   s t r e n g t h e n e d   s e c t i o n s .  

7.  A  b a t t e r y   a c c o r d i n g   to   c l a i m   6  w h e r e i n   s a i d   f i r s t  

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

8.  A  b a t t e r y   a c c o r d i n g   to   any  one  of   t h e   p r e c e d i n g  

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

s a i d   n e i g h b o u r i n g   s t r e n g t h e n e d   s e c t i o n s .  

9.  A  b a t t e r y   a c c o r d i n g   to   any  one  of   t h e   p r e c e d i n g  

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

s a i d   s t r e n g t h e n e d   s e c t i o n   a r e   j o i n e d   t o g e t h e r   b y  

p r o j e c t i o n s   and  r e c e s s e s   in  t h e   a d j a c e n t   t o p   and  b o t t o m  

s u r f a c e s   of  t h e   b r i c k s .  

10.   A  b a t t e r y   a c c o r d i n g   to   c l a i m   9  w h e r e i n   t h e   b r i c k s  

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

a r e   j o i n e d   t o g e t h e r   by  t o n g u e   and  g r o o v e   c o n n e c t i o n s  



e x t e n d i n g   a t   r i g h t   a n g l e s   to   t h e   s a i d   t r a n s v e r s e  

d i r e c t i o n .  

11.   A  b a t t e r y   a c c o r d i n g   to   c l a i m   9  w h e r e i n   t h e   b r i c k s  

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

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

and  a  r e l a t i v e l y   t h i n   m i d d l e   p o r t i o n   w h e r e b y   t h e   t w o  

a d j a c e n t   e n d s   of   a  p a i r   of   a d j a c e n t   b r i c k s   in  one  l a y e r  

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

in  t h e   a d j a c e n t   l a y e r .  

12.   A  b a t t e r y   a c c o r d i n g   to   c l a i m   9  w h e r e i n   b r i c k s   o f  

a d j a c e n t   l a y e r s   w i t h i n   a  s a i d   s t r e n g t h e n e d   s e c t i o n   a r e  

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

r e s p e c t i v e   t o p   and  b o t t o m   s u r f a c e s   of  t h e   b r i c k s .  

13.   A  b a t t e r y   a c c o r d i n g   to   any  one  of   t h e   p r e c e d i n g  

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

j o i n t   b e t w e e n   a d j a c e n t   l a y e r s   o f   b r i c k s ,   t h e   m o r t a r   j o i n t  

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

14.   A  b a t t e r y   a c c o r d i n g   to   c l a i m   13  w h e r e i n   s a i d  

m o r t a r   j o i n t   i n c l u d e s   a  h o r i z o n t a l l y   e x t e n d i n g   zone   o f  

weak  r e s i s t a n c e   to   t h e   r e l a t i v e   s l i d i n g   of   t h e   l a y e r s .  

15.   A  b a t t e r y   a c c o r d i n g   to   any  one  of   t h e   p r e c e d i n g  

c l a i m s   w h e r e i n   a  r e g i o n   c o m p r i s i n g   a t   l e a s t   30%  of   t h e  

h e i g h t   of   t h e   r e g e n e r a t o r   w a l l s   i s   of  s i l i c a   b r i c k s ,  

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

s t r e n g t h e n e d   s e c t i o n s .  
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