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©  Coal  gasification  burner  and  apparatus. 
  A  burner  (10)  for  the  partial  oxidation  of  a  particulate  fuel 
to  form  a  gaseous  product,  comprises  a  burner  body  (21) 
having  a  mixing  compartment  (26)  and  a  discharge  end;  and 
conduits  (29.  27)  for  supplying  a  particulate  fuel,  such  as  coal 
slurry,  and  oxygen  to  the  mixing  compartment,  the  burner 
having  an  end  face  (24)  with  a  discharge  lip  (23)  in  the  end 
face  defining  a  nozzle  (22)  for  discharge  of  combustion 
mixture  from  the  mixing  compartment  (26).  An  annular 
manifold  (37)  is  disposed  adjacent  the  end  face  and  extends 
circumferentially  of  the  discharge  lip  (23),  and  a  conduit  (39) 
supplies  pressurised  steam  to  the  manifold.  The  manifold 
(37)  has  a  constricted  opening  (42, 43)  positioned  to  deliver  a 
pressurised  stream  of  steam  from  the  manifold  generally 
transversely  of  the  burner  end  face  (24)  towards  the  dis- 
charge  lip  (23),  whereby  to  form  a  dynamic  fluid  shield 
across  the  burner  face  to  preclude  slag  or  ash  particles  from 
contacting  the  face  and  building  up  any  solid  accumulation. 



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

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

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

and  o p t i o n a l l y   a  t e m p e r a t u r e   m o d e r a t o r   ( l i q u i d   o r  

v a p o r )   i n t o   a  f r e e - f l o w   p a r t i a l   o x i d a t i o n   s y n t h e s i s  

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

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

o x y g e n ,   or   a i r   e n r i c h e d   w i t h   o x y g e n ,   in   t h e   p r e s e n c e  
of   s t e a m   a n d / o r   c a r b o n   d i o x i d e ,   t e m p e r a t u r e s   b e t w e e n  

1 , 1 0 0 °   and  1 , 5 0 0 ° C   a r e   o f t e n   r e a c h e d .   S p e c i a l   r e q u i r e -  

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

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

d a m a g e   to   t h e   l a t t e r .  

An  e s s e n t i a l   r e q u i r e m e n t   in  s u c h   b u r n e r   c o n s t -  

r u c t i o n   i s   t h a t   i t   be  c o o l e d   or   o t h e r w i s e   p r o t e c t e d  

f rom  t h e   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 .   T h i s   i s   o f t e n  

a c h i e v e d   by  c i r c u l a t i n g   w a t e r   o r   o t h e r   c o o l a n t   t h r o u g h  

t h e   u n i t .   T h u s ,   by  c o n s t r u c t i n g   t h e   b u r n e r   b o t h   i n t e r -  

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

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

i n g   f l u i d   can   be  a c h i e v e d   to  r e d u c e   and  s t a b i l i z e  

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

N o r m a l l y ,   t he   o x i d i z i n g   f l a m e   w h i c h   c o m b u s t s  

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

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

r e a c t i o n   c h a m b e r   of  a  s y n t h e s i s   gas   g e n e r a t o r .   T h e  

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

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

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



A  r e l a t i v e l y   v u l n e r a b l e   p a r t   of   t h e   b u r n e r   i s  

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

ed  p e r i o d s   of   t i m e   to  t he   h i g h   r e a c t o r   t e m p e r a t u r e s .  

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

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

f r o m   t h e   h i g h   t e m p e r a t u r e   s t i l l   p e r s i s t .  

Fo r   e x a m p l e ,   e x t e r n a l   w a l l s   of   t h e   b u r n e r   a r e  

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

w h i c h   c i r c u l a t e s   a  l i q u i d   s u c h   as  w a t e r   to  e f f e c t u a t e  

a  c o o l i n g   a c t i o n .   F u r t h e r ,   t h e   l o w e r   or   f l a m e   e n d  

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

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

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

f a c e   of   t h e   b u r n e r   can   r e a c h   c e r t a i n   t e m p e r a t u r e s ,  

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

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

e x p o s e d   b u r n e r   f a c e .   Such   a  s l a g   b u i l d - u p   w i l l   c a u s e  

a  r e d u c t i o n   in   b u r n   e f f i c i e n c y   and  e v e n t u a l l y   i m p a i r -  

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

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

b a c k   m i x i n g   of_  t h e   c o m b u s t i b l e   p a r t i c l e s   or   ash   a s  

t h e   p a r t i c l e s   e n t e r   t h e   r e a c t o r .   H e r e   t h e y   a r e   c a u g h t  

up  i n t o   t h e   v i o l e n t l y   t u r b u l e n t   f l o w s   o f   t h e   gas   a s s o -  

c i a t e d   w i t h   t h e   h i g h   v e l o c i t y   f l a m e .  

More  s p e c i f i c a l l y   i t   i s   f o u n d   t h a t   i f   t h e   t e m p -  

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

4000  to  5 0 0 °  C ,   a sh   p a r t i c l e s   w i l l   be  p r o n e   to  s t i c k  

t h e r e t o .   I f ,   on  t he   o t h e r   h a n d ,   t h e   t e m p e r a t u r e   i s  

k e p t   l o w e r   t h a n   400°  to   500°C  on  t h e   f a c e   of   t h e   b u r n -  

e r ,   t h e   a s h   s t i c k i n g   w i l l   be  s u b s t a n t i a l l y   a v o i d e d .  

In  b u r n e r s   t h a t   f u n c t i o n   as  r e q u i r e d ,   i t   i s   f o u n d  

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

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



or   n o z z l e .   T h e r e a f t e r ,   t h e   b u i l d - u p   w i l l   p r o g r e s s  

r a d i a l l y   o u t w a r d   f rom  t h e   n o z z l e   and  g r a d u a l l y   c o v e r  

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

a l s o   b u i l d   upon   i t s e l f   due  to   p r o g r e s s i v e   i n s u l a t i o n  

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

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

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

d i r e c t l y   i n t o   t he   c o m b u s t i b l e   m i x t u r e   w i t h i n   t h e   b u r n -  

e r   i t s e l f .   T h i s   s t e p   w i l l   f a c i l i t a t e   t he   a v o i d a n c e  

of   u n d e s i r e d   b u i l d - u p s   a t   t h e   d i s c h a r g e   l i p .   I t   w i l l  

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

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

F o r   e x a m p l e ,   t h e   b a c k   m i x i n g   and  f l o w   of   t h e  

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

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

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

f a c e .  

An  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s   to  a c h i e v e  

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

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

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

a t e   f u e l   to   fo rm  a  g a s e o u s   p r o d u c t ,   c h a r a c t e r i s e d  

b y :  

an  e l o n g a t e   b u r n e r   b o d y   h a v i n g   a  m i x i n g   c o m p a r t -  

ment   t h e r e i n   and  a  d i s c h a r g e   e n d ;  

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

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

m e n t ;  

,  s a i d   b u r n e r   h a v i n g   an  end  f a c e   w i t h   a  d i s c h a r g e  

l i p   in   s a i d   end  f a c e   d e f i n i n g   a  n o z z l e   f o r   d i s c h a r g e  

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

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

f a c e   and  e x t e n d i n g   c i r c u m f e r e n t i a l l y   of  s a i d   d i s c h a r g e  

, l i p ;  



m e a n s   f o r   s u p p l y i n g   p r e s s u r i s e d   f l u i d   to   s a i d  

m a n i f o l d ;   a n d  

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

p o s i t i o n e d   to  d e l i v e r   a  p r e s s u r i s e d   s t r e a m   o f   f l u i d  

f rom  s a i d   m a n i f o l d   g e n e r a l l y   t r a n s v e r s e l y   o f   s a i d  

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

The  p r e s s u r i s e d   s t r e a m   of   f l u i d   s e r v e s   to  p r o v i d e  

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

e r   f a c e .   A  n u m b e r   o f  f l u i d s   s u c h   as  s t e a m ,   C02  o r   e v e n  

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

For   t h e   f o l l o w i n g   d e s c r i p t i o n ,   h o w e v e r ,   t h e   f l u i d  

w i l l   be  c o n s i d e r e d   to   be  s t e a m .  

One  o r   more   h i g h   v e l o c i t y   s t e a m   j e t s   may  be  c a u s -  

ed  to   s w e e p   t h e   b u r n e r   f a c e .   The  j e t s   f i r s t   o f   a l l  

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

a p p r o a c h i n g   and  c o n t a c t i n g   t h e   f a c e .   S e c o n d l y ,   t h e  

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

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

f a c e   p r e f e r a b l y   a d j a c e n t   to   t h e   d i s c h a r g e   l i p .   T h i s  

c r e a t e s   a  t h e r m a l   r a d i a t i o n / c o n v e c t i o n   s h i e l d   to   k e e p  

t h e   b u r n e r   f a c e   b e l o w   4000  to  500°C .   T h i r d l y ,   t h e  

f l o w   w i l l   c l e a r   t h e   f a c e   of   any  a c c u m u l a t i o n   t h a t  

m i g h t   be  i n i t i a t e d .  

E m b o d i m e n t s   o f   t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b -  

e d ,  b y  w a y   of   e x a m p l e ,  w i t h   r e f e r e n c e  t o   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 u r e   1  i s   a  v i e w   in   c r o s s - s e c t i o n   of   a  p o r t i o n  

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

o r d i n g   to   t h e   i n v e n t i o n ;  

F i g u r e   2  i s   an  e n l a r g e d   v i e w   in  p a r t i a l   c r o s s -  

s e c t i o n   o f   t h e   b u r n e r   shown  in   F i g u r e   1 ;  

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

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



F i g u r e   4  i s   a  v i e w   in  c r o s s - s e c t i o n   of   a  p o r t i o n  

of   a  f u r t h e r  e m b o d i m e n t   of   a  p a r t i a l   o x i d a t i o n   g e n e r -  
a t o r   a c c o r d i n g   to   t h e   i n v e n t i o n ;  

F i g u r e   5  i s   a  p a r t i a l   c r o s s - s e c t i o n   of   a  p o r t i o n  

of   t h e   b u r n e r   in   F i g u r e   4;  a n d  

F i g u r e   6  i s   a  p a r t i a l   c r o s s - s e c t i o n   of   a n o t h e r  

e m b o d i m e n t   of   t h e   m a n i f o l d .  

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

i s   shown  in  F i g u r e s   1  and  2  and  c o m p r i s e s   p r i m a r i l y  

a  b u r n e r   10.  The  l a t t e r   i s   c o n n e c t e d   to  a  s o u r c e   o f  

o x y g e n   11  as  w e l l   as  to   a  s o u r c e   12  of   p a r t i c u l a t e  

h y d r o c a r b o n   f u e l   s u c h   as  a  c o a l   s l u r r y   or   t h e   l i k e .  

Thus   t h e   two  c o m p o n e n t s   when  i n t r o d u c e d   to  t he   b u r n e r  

w i l l   f o rm  a  c o m b u s t i b l e   m i x t u r e .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   a p p a r a t u s   i s  

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

and  i s   f o r m e d   b a s i c a l l y  - o f   a  s t e e l   s h e l l .   The  i n n e r  

w a l l s   and  o p e n i n g s   of   t h e   s h e l l ,   w h i l e   n o t   s p e c i f i c -  

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

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

h a r s h   e n v i r o n m e n t .  

The  d i s c h a r g e   end  13  of   b u r n e r   10  i s   p o s i t i o n e d  

to  i n t r o d u c e   t h e   r e s u l t i n g   f l a m e   as  w e l l   as  t he   p r o d -  

u c t s   of   c o m b u s t i o n   i n t o   r e f r a c t o r y   l i n e d   r e a c t o r   1 4 .  

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

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

R e a c t o r   or   g e n e r a t o r   14  i s   p r o v i d e d   w i t h   a  r e f r -  

a c t o r y   l i n e d   o p e n i n g   16  w i t h i n   w h i c h   b u r n e r   10  i s  

p o s i t i o n e d .   S a i d  o p e n i n g   16  as  shown  i n c l u d e s   a  n e c k  

17  w h i c h   s u r r o u n d s   t he   b u r n e r   to  p r o v i d e   a  d e g r e e  

of   p r o t e c t i o n   t h e r e t o .   The  u p p e r   end   of   t h e   b u r n e r  

10  i s   p r o v i d e d   w i t h   a  f l a n g e   18  w h i c h   m a t e s   w i t h   a  

s u p p o r t   f l a n g e   19.  The  l a t t e r   p r o j e c t s   o u t w a r d l y   f r o m  



r e a c t o r   n e c k   17  to   h o l d   t h e   b u r n e r   10  in   p l a c e ,   a n d  

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

B u r n e r   10  c o m p r i s e s   an  e l o n g a t e   b o d y   21  ( F i g u r e  

2)  h a v i n g   a  l o n g i t u d i n a l   p a s s a g e   w h i c h   e x t e n d s   t h e  

l e n g t h   of   t h e   body   21.  The  l o w e r   end  o f   s a i d   p a s s a g e  
t e r m i n a t e s   a t   a  c o n s t r i c t e d ,   c y l i n d r i c a l   o p e n i n g   22  

w h i c h   i s   d e f i n e d   by  a  p e r i p h e r a l   l i p   23  a t   t h e   b u r n e r  

f a c e   24.  A  p r o g r e s s i v e l y   n a r r o w i n g   w a l l   c o n n e c t s   t h e  

b o d y   p a s s a g e   w i t h   l i p   23,  to   d e f i n e   a  m i x i n g   c o m p a r t -  

m e n t   2 6 .  

The  p a s s a g e   t h r o u g h   t h e   body   21  i s   p r o v i d e d   w i t h  

a  c o n d u i t   27  d i s p o s e d   p r e f e r a b l y   c o a x i a l l y   t h e r e o f  

and   h a s   a  d i s c h a r g e   p o r t  2 8   t e r m i n a t i n g   a t   t h e   m i x i n g  

c o m p a r t m e n t   2 6 .  

F o r   t h e   p r e s e n t   d e s c r i p t i o n ,   o x y g e n   w i l l   be  r e f -  

e r r e d   to   as   t h e   c o m b u s t i o n   s u p p o r t i n g   med ium  and  i s  

i n t r o d u c e d   t h r o u g h   t h e   c e n t r a l   c o n d u i t   27  by  way  o f  

v a l v e d   c o n d u i t   3 2 .  

The  p o s i t i o n i n g   o f   c o n d u i t   27  d e f i n e s   an  a n n u l a r  

p a s s a g e   29  b e t w e e n   t h e   c o n d u i t   w a l l   and   t h e   w a l l   o f  

t h e   b o d y   21.   A n n u l a r   p a s s a g e   29  c o m m u n i c a t e s   w i t h  

t h e   s o u r c e   12  of   c o a l   s l u r r y   ( a n d   o p t i o n a l l y   a  t e m p -  

e r a t u r e   m o d e r a t o r ) ,   by  way  of   a  v a l v e d   c o n d u i t   31  

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

m e n t  2 6 .  A   v a l v e   33  in  c o n d u i t   31  r e g u l a t e s   t h e   v o l u m e  

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

w h i c h   i s   i n t r o d u c e d   f rom  s o u r c e   12  f o r   c o m b i n i n g   w i t h  

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

u r e   i n   m i x i n g   c o m p a r t m e n t   2 6 .  

0  The  l o w e r   f a c e   24  o f   b u r n e r   b o d y   21  as  h e r e i n  

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

and  t u r b u l e n t   e n v i r o n m e n t   e x p e r i e n c e d   w i t h i n   r e a c -  

t o r   14.   S a i d   l o w e r   f a c e   24  i s   n o r m a l l y   f o r m e d   of   a  

h e a t   r e s i s t a n t   m a t e r i a l   s u c h   as  I n c o n e l   or   t he   l i k e  



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

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

H o w e v e r ,   s a i d   b u r n e r   f a c e   24,  a l t h o u g h   c a p a b l e   o f  

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

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

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

t h e   b u r n e r   10,  t h e   l a t t e r   i s   p r o v i d e d   w i t h   one  o r  

more   i n t e r n a l   c h a n n e l s   s u c h   as  34.   The  l a t t e r   a r e   a r r a -  

ged   to   c i r c u l a t e   a  c o o l a n t ,   p r e f e r a b l y   w a t e r .   T h e  

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

b o d y   21  to  e s t a b l i s h   a d e q u a t e   h e a t   r e m o v i n g   c a p a b i l i t y  

t h e r e b y   to  s t a b i l i z e   t h e   t e m p e r a t u r e   w i t h i n   b u r n e r  

m i x i n g   c o m p a r t m e n t   26  and  to   p r o t e c t   t h e   e n t i r e   u n i t  

f r o m   e x c e s s i v e   h e a t i n g .  

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

21  by  an  e x t e r n a l l y   p o s i t i o n e d   c o o l i n g   c o i l   36.  T h e  

l a t t e r   i s   f o r m e d   as  shown  of   a  t h e r m a l l y   c o n d u c t i v e  

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

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

s u f f i c i e n t   r a t e   to   m a i n t a i n   a  d e s i r e d   t e m p e r a t u r e  

g r a d i e n t .  

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

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

a l o n g   the   f a c e   24  of   t h e   b u r n e r ,   an  a n n u l a r   m a n i f o l d  

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

10  and  i s   c o m m u n i c a t e d   w i t h   a  s o u r c e   of   p r e s s u r i z e d  

s t e a m   38  by  way  of   p i p e   39  and  c o n t r o l   v a l v e   4 1 .  

In  the   e m b o d i m e n t   s h o w n ,   a n n u l a r   m a n i f o l d   3 7  

d e p e n d s   f rom  t h e   l o w e r   end  of   t h e   b o d y   21,  and  e x t e n d s  

p r e f e r a b l y   s l i g h t l y   f o r w a r d   of   f a c e   24.  S a i d   m a n i f o l d  

37  c o m p r i s e s   in  e s s e n c e   an  a n n u l a r   c h a m b e r   40  w h i c h  

i s   f o r m e d   of  a  s e r i e s   of   w e l d e d   p l a t e s   o r   c o m p a r t m e n t s .  



The  l a t t e r   a r e   a d a p t e d   to  e i t h e r   e n g a g e   t h e   l o w e r  

e n d   o f   t h e   b u r n e r   i t s e l f ,   or   to  be  p o s i t i o n e d   s u f f i c -  

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

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

b u r n e r   f a c e .  

As  shown   in   F i g u r e   2,  in   one  e m b o d i m e n t   m a n i f o l d  

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

i n g   c o n s t r i c t e d   o p e n i n g   42  w h i c h   c o m m u n i c a t e s   w i t h  

t h e   s t e a m   c h a m b e r   40  or   c o m p a r t m e n t   to  d i r e c t   a  p r e s s -  
u r i z e d   j e t   of   s t e a m   a c r o s s   t h e   b u r n e r   f a c e   24.   To 

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

v e r s e s   a c r o s s   b u r n e r   f a c e   24  in  a  s u b s t a n t i a l l y   u n i n -  

t e r r u p t e d   p a t t e r n .  

T h u s ,   t h e   s t e a m   w i l l   a c h i e v e   a t   l e a s t   two  f u n c t -  

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

or   b a r r i e r   a c r o s s   t he   b u r n e r   f a c e   24  to   s u b s t a n t i a l l y  

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

f a c e .   S e c o n d l y ,   t he   v e l o c i t y   o f   t he   s t e a m   w i l l   b e  

s u c h   t h a t   i t   w i l l   d i s l o d g e   any  s o l i d   a c c u m u l a t i o n  

i  w h i c h   m i g h t   be  i n i t i a t e d   a t   l i p   23.  T h i r d l y ,   t h e   d i s -  

p o s i t i o n   o f   t h e   j e t   w i l l   be  s u c h   as   to   p r o v i d e   a  t h e r -  

mal  r a d i a t i o n   s h i e l d .  

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

o p e n i n g   42  w i l l   be  r e g u l a t e d   to  a v o i d   a d v e r s e l y   a f f -  

i  e c t i n g   p r o d u c t i o n   of   a  p a r t i a l l y   o x i d i z e d   p r o d u c t .  

As  p r e s e n t l y   shown ,   m a n i f o l d   37  i s   c o n n e c t e d  

d i r e c t l y   t o ,   and  d e p e n d s   f rom  t h e   p e r i p h e r a l   f o r w a r d  

end  o f   b u r n e r   body   21.  In  s u c h   an  i n s t a n c e ,   t h e   m a n i -  

f o l d   37  p r o v i d e s   an  a n n u l a r   a r r a n g e m e n t   w h i c h   c a n  

I  be   e i t h e r   w e l d e d   or   o t h e r w i s e   f a s t e n e d   in   p l a c e   t o  

e x t e n d   s l i g h t l y   f o r w a r d   of  t h e   b u r n e r   f a c e   2 4 .  

In   an  a l t e r n a t i v e   e m b o d i m e n t ,   t he   m a n i f o l d   c a n  

be  a r r a n g e d   to   c o o p e r a t e   w i t h   n e c k   17  of  r e a c t o r   1 4 .  

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

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



10  and  to   p r o p e r l y   p o s i t i o n   f a c e   24  w i t h   r e s p e c t   t o  

c o n s t r i c t e d   o p e n i n g   42  t h e r e b y   p e r m i t t i n g   t h e   s t e a m  

j e t   f r o m   t h e   l a t t e r   to   sweep   a c r o s s   f a c e   2 4 .  

In  s t i l l   a n o t h e r   e m b o d i m e n t   o f   t h e   m a n i f o l d   a n d  

as  shown  in   F i g u r e   3,  t he   b u r n e r   1.0  can   c o m p r i s e   a n  

a r r a n g e m e n t   s i m i l a r   to  t h a t   shown  in  F i g u r e   2.  H e r e ,  

h o w e v e r ,   m a n i f o l d   37  can   be  p r o v i d e d   w i t h   a  p l u r a l i t y  

of   d i s c r e t e   c o n s t r i c t e d   o p e n i n g s   43.   The  l a t t e r   a s  

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

i s   c o m m u n i c a t e d   w i t h   t he   m a n i f o l d   c h a m b e r   37  to   r e c e -  

i v e   t h e   p r e s s u r i z e d   f l u i d .  

The  r e s p e c t i v e   o p e n i n g s   43  a r e   p r o v i d e d   w i t h  

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

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

t r a l l y   t o w a r d   t h e   l o n g i t u d i n a l   a x i s   of   b u r n e r   1 0 .  

O p e n i n g s   43  can   f u r t h e r   be  c o n s t r u c t e d   as  t o  

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

u r a t i o n .   The  o p e n i n g s   may  be  f o r m e d   by  r e p l a c e a b l e  

n o z z l e s   in   a  w a l l   of   t he   m a n i f o l d .   In  one  e m b o d i m e n t ,  

t h e   c o n f i g u r a t i o n   can  be  s u b s t a n t i a l l y   in  t he   f o r m  

of  an  f a n - l i k e   f l o w   to  b e s t   p r o v i d e   t h e   d e s i r e d   o v e r -  

l a p p i n g   c o v e r a g e   a c r o s s   t h e   f a c e   of   b u r n e r   2 4 .  

In  any  e v e n t   t h e   p l u r a l i t y   of   s t r e a m s   w i l l   b e  

d i r e c t e d   s u b s t a n t i a l l y   p a r a l l e l   to   f a c e   24  to  f o r m  

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

i . e .   p r o v i d i n g   a  s h i e l d ,   and  a l s o   k e e p i n g   t he   f a c e  

c l e a r   o f   s o l i d   m a t t e r .   Thus  t h e   m a n i f o l d   can   be  p r o v i -  

ded  w i t h   a  s i n g l e   c o n s t r i c t e d   o p e n i n g   as  shown  i n  

F i g u r e   2,  or   w i t h   a  p l u r a l i t y   of   c i r c u l a r l y   a r r a n g e d  

and   s p a c e d   a p a r t   c o n s t r i c t e d   o p e n i n g s   as  shown  i n  

F i g u r e   3 .  

In  e i t h e r   i n s t a n c e ,   t h e   s t e a m   d i r e c t i n g   o p e n i n g s  

can   be  s p a c e d   d o w n w a r d l y   f rom  f a c e   24  r a t h e r   t h a n  



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

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

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

t o w a r d   f a c e   24.  The  f o c u s   of   t h e   s t e a m   j e t s   in  t h i s  

i n s t a n c e   w i l l   be  a t   t h e   d i s c h a r g e   l i p   43 .   F i n e   p a r t i -  

c u l a t e   a sh   or   s l a g   w i l l   t h e r e b y   be  c a u g h t   up  i n t o  

t h e   s t e a m   j e t   and  c a r r i e d   away  f r o m   f a c e   24.  F u r t h e r ,  

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

23  w i l l   be  d i s l o d g e d   and   s w e p t   away  by  t h e   s t e a m   i m p i -  

n g e d   t h e r e a g i n s t .  

I t   i s   f o u n d   t h a t   by  u se   of   t h e   a b o v e   d e s c r i b e d  

a r r a n g e m e n t ,   t h e   l i f e   o f   t h e   b u r n e r   10  c an   be  g r e a t l y  

i m p r o v e d   and  t he   r e p l a c e m e n t   t h e r e o f   d e f e r r e d   f o r  

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

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

A n o t h e r   e m b o d i m e n t   i s   shown  in  F i g u r e s   4  a n d  

5.  A  b u r n e r   50  i s   c o n n e c t e d   to   a  s o u r c e   of  o x y g e n  
51  and   a  s o u r c e   52  of   p a r t i c u l a t e   h y d r o c a r b o n   s u c h  

as   a  c o a l   s l u r r y .   The  two  c o m p o n e n t s   f o r m   a  c o m b u s t i -  

b l e   m i x t u r e   w h i c h ,   as  i t   b u r n s ,   f o r m s   p r o d u c t s   o f  

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

c h a m b e r   53  of   a  s y n t h e s i s   gas   g e n e r a t o r   54.  The  g e n -  
e r a t o r   c o m p r i s e s   a  s t e e l   s h e l l   56  c o n s t r u c t e d   a n d  

l i n e d   w i t h   a  r e f r a c t o r y   m a t e r i a l   57  to   w i t h s t a n d  

t h e   h a r s h   e n v i r o n m e n t .  

The  d i s c h a r g e   end  o f   b u r n e r   50  i s   p o s i t i o n e d  

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

u c t s   o f   c o m b u s t i o n   i n t o   c h a m b e r   53.  In   t he   l a t t e r ,  

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

e c t e d .   The  c h a m b e r   53  i s   p r o v i d e d   w i t h   a  n e c k   58  d e f i - -  

n i n g   a  r e f r a c t o r y   l i n e d   a c c e s s   o p e n i n g   59,  w i t h i n  

w h i c h   b u r n e r   10  i s   r e g i s t e r e d .   The  u p p e r   end  of   b u r n e r  

50  i s   p r o v i d e d   w i t h   a  f l a n g e   52  w h i c h   m a t e s   w i t h   a  

s u p p o r t   f l a n g e   53.  The  l a t t e r   p r o j e c t s   o u t w a r d l y   f r o m  



n e c k   58  to  h o l d   t h e   b u r n e r   in  p l a c e   t h r o u g h   b o l t s ,  

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

r e p a i r .  

B u r n e r   50  c o m p r i s e s   an  e l o n g a t e   body   60  h a v i n g  

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

o p e n i n g   61  d e f i n e d   by  a  p e r i p h e r a l   l i p   62  a t   t h e   b u r n -  

e r   f a c e   63.   A  p r o g r e s s i v e l y   n a r r o w i n g   w a l l   64  c o n n e c t s  

t h e   p a s s a g e   w i t h   l i p   62,   to   d e f i n e   a  m i x i n g   c o m p a r t -  

ment   65.   The  -  .  p a s s a g e   t h r o u g h   body   26  i s   p r o v -  

i d e d   w i t h   a  c o n d u i t   66  d i s p o s e d   p r e f e r a b l y   c o a x i a l l y  

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

m i x i n g   c o m p a r t m e n t   6 5 .  

C o n d u i t   66  d e f i n e s   an  a n n u l a r   p a s s a g e   68  b e t w e e n  

t h e   c o n d u i t   and  t h e   b o d y   60.  A n n u l a r   p a s s a g e   68  i s  

c o m m u n i c a t e d   w i t h   s o u r c e   52  o f   c o a l   s l u r r y   by  w a y  
of   a  v a l v e d   c o n d u c t o r   69.   The  v a l v e   i s   o p e r a b l e   t o  

r e g u l a t e   t h e   v o l u m e   of   p a r t i c u l a t e   o r   f i n e l y   g r o u n d  
c o a l   m i x t u r e   w h i c h   i s   i n t r o d u c e d   f rom  s o u r c e   52  f o r  

c o m b i n i n g   w i t h   o x y g e n ,   to   e s t a b l i s h   t h e   d e s i r e d   c o m -  

b u s t i b l e   m i x t u r e   in   m i x i n g   c o m p a r t m e n t   65.  The  o x y g e n  
i s   i n t r o d u c e d   t h r o u g h   c o n d u i t   66  by  way  of   v a l v e d  

c o o l a n t   7 0 .  

The  l o w e r   f a c e   63  o f   b u r n e r   body   60  i s   e x p o s e d  

to   t h e   maximum  t e m p e r a t u r e   and  t h e   t u r b u l e n t   e n v i r o n -  

men t   e x p e r i e n c e d   w i t h i n - r e a c t i o n   c h a m b e r   53.   The  l o w e r  

f a c e   63  i s   n o r m a l l y   f o r m e d   of   a  h e a t   r e s i s t a n t   m a t e r -  

i a l   s u c h   as  I n c o n e l .   H o w e v e r ,   a l t h o u g h   c a p a b l e   o f  

w i t h s t a n d i n g   t h e   e l e v a n t e d   t e m p e r a t u r e s ,   f a c e   63  i s  

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

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

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

t h e r m a l   p r o t e c t i o n   f o r   b u r n e r   50,  t h e   l a t t e r   i s   p r o v i -  

ded  w i t h   one  or   more  i n t e r n a l   c h a n n e l s   72  a r r a n g e d  

to  c i r c u l a t e   a  c o o l a n t ,   p r e f e r a b l y   w a t e r .   T h e  



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

b o d y   60  to  a s s u r e   a d e q u a t e   h e a t   r e m o v i n g   c a p a b i l i t y  

t h e r e b y   to  s t a b i l i z e   t h e   t e m p e r a t u r e   w i t h i n   b u r n e r  

m i x i n g   c o m p a r t m e n t   65,   and  to   p r o t e c t   t h e   e n t i r e   u n i t  

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

i s   a c h i e v e d   on  b o d y   60  by  an  e x t e r n a l l y   p o s i t i o n e d  

c o o l i n g   c o i l   71  f o r m e d   o f   a  t h e r m a l l y   c o n d u c t i v e   m a t -  

e r i a l .  

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

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

a l o n g   b u r n e r   f a c e   63 ,   an  a n n u l a r   m a n i f o l d   73  i s   p r o v -  
i d e d .   The  m a n i f o l d   i s   d i s p o s e d   w i t h i n   r e a c t i o n   c h a m b e r  

53  to   c o o p e r a t e   w i t h   b u r n e r   50,  and  i s   c o m m u n i c a t e d  

w i t h   a  p r e s s u r i z e d   s o u r c e   74  o f   f l u i d   by  way  of   p i p e  

76  and  c o n t r o l   v a l v e   77.  The  t o r u s - s h a p e d ,   a n n u l a r  

m a n i f o l d   73  d e p e n d s   d o w n w a r d l y   f r o m   g e n e r a t o r   s h e l l  

56  a t   t h e   l o w e r   end   o f   n e c k   58.  P r e f e r a b l y ,   i t   e x t e n d s  

i n w a r d l y   to   e n g a g e   t h e   b u r n e r   f a c e   6 3 .  

M a n i f o l d   73  c o m p r i s e s   a  s u b s t a n t i a l l y   c l o s e d  

a n n u l a r   c h a m b e r   78  w h i c h   i s   f o r m e d   o f   a  s e r i e s   o f  

w e l d e d   p l a t e s   o r   c o m m u n i c a t e d   c o m p a r t m e n t s .   t he   m a n i -  

f o l d   can   e n g a g e   t h e   l o w e r   end  of   b u r n e r   50,  or   i t  

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

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

t r a n s v e r s e l y   o f   t h e   b u r n e r   f a c e   6 3 .  

As  shown  in   F i g u r e   5  m a n i f o l d   73  i s   p r o v i d e d  

w i t h   a  s i n g l e   c o n s t r i c t e d   o p e n i n g   79  w h i c h   c o m m u n i c a t -  

es   w i t h   f l u i d   c h a m b e r   78  to  d i r e c t   a  p r e s s u r i z e d  

s t r e a m   of   f l u i d   a c r o s s   t h e   b u r n e r   f a c e   63.   To  f u n c t i o n  

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

t r a v e r s e s   b u r n e r   f a c e   63  in   a  s u b s t a n t i a l l y   u n i n t e r r -  

u p t e d   p a t t e r n .  



The  s t r e a m   w i l l   t h u s   a c h i e v e   a t   l e a s t   two  f u n c t -  

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

b a r r i e r   a c r o s s   b u r n e r   f a c e   63 .   T h i s   w i l l   s u b s t a n t i a l l y  

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

a c t i n g   t h e   f a c e .   S e c o n d l y ,   t h e   v e l o c i t y   o f   t h e   s t e a m  

j e t   or   j e t s   w i l l   be  s u c h   as  to  d i s l o d g e   any  s o l i d  

a c c u m u l a t i o n   w h i c h   m i g h t   be  i n i t i a t e d   a t   l i p   6 2 .  

T h i r d l y ,   t h e   d i s p o s i t i o n   of   t h e   j e t   w i l l   be  s u c h   a s  

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

63  and  r e a c t i o n   c h a m b e r   5 3 .  

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

o p e n i n g   79  i s   r e g u l a t e d   to   a v o i d   a d v e r s e l y   a f f e c t i n g  

p r o d u c t i o n   o f   t h e   p a r t i a l l y   o x i d i z e d   p r o d u c t   in   r e a c t -  

i o n   c h a m b e r   5 3 .  

M a n i f o l d   73  i s   s u s p e n d e d   w i t h i n   t h e   r e a c t i o n  

c h a m b e r   53  to  c o o p e r a t e   w i t h   t h e   r e m o v a b l e   b u r n e r  

10,  and  y e t   i t s e l f   be  r e m o v a b l e   f rom  t h e   g e n e r a t o r  

54.   T h u s ,   m a n i f o l d   73  i s   r e m o v a b l y   f a s t e n e d   to   a  s e r -  

i e s   of   e l o n g a t e d   s u p p o r t  b r a c k e t s   80.  The  l a t t e r   a r e  

f a s t e n e d   to  t he   n e c k   58,  p r e f e r a b l y   b e h i n d   t h e   r e f r -  

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

n e c k .   S a i d   b r a c k e t s   80  a r e   so  s h a p e d   to   p o s i t i o n   b u r n -  

e r   50  and  a l s o   to  m a i n t a i n   c o n t a c t   w i t h   t h e   l a t t e r  

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

o p e r a t i n g .   The  b r a c k e t s   t h u s   embody  a  t r a n s v e r s e   s e g -  
m e n t   81  t h a t   w i l l   p e r m i t   t h e   b u r n e r   to   e x p a n d   d o w n -  

w a r d l y   a g a i n s t   m a n i f o l d   73  when  t h e   b u r n e r   b e c o m e s  

h e a t e d .  

The  f l u i d   c o n n e c t i o n   76  w h i c h   c o n d u c t s   s t e a m  

i n t o   m a n i f o l d   73  can   a l s o   be  d i s p o s e d   b e h i n d   t h e   r e f -  

r a c t o r y   b r i c k   l a y e r   w i t h i n   t h e   n e c k   5 8 .  



The  m a n i f o l d   73  e x t e n d s   i n w a r d l y   t o w a r d   t h e   d i s -  

c h a r g e   end  of   b u r n e r   50.  To  f a c i l i t a t e   c o o p e r a t i o n  

w i t h   t h e   b u r n e r ,   f a c e   63,   t h e   m a n i f o l d   u p p e r   s i d e   c a n  

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

r e c e i v e s   t h e   l o w e r   e d g e   of   t he   b u r n e r   50.  To  t h i s  

e n d ,   m a n i f o l d   s u p p o r t   m e m b e r s   8 0 , 8 1   can   be  c o n f o r m e d  

w i t h   n e c k   58  to   p e r m i t   t h e   m a n i f o l d   to   be  d i s p l a c e d  

d o w n w a r d l y ,   and  r e m a i n   in   c o n t a c t   w i t h   b u r n e r   10  w h e n  

t h e   l a t t e r   i s   b o l t e d   i n t o   p l a c e   a t   f l a n g e   5 3 .  



1.  A  b u r n e r   (10)   f o r   t h e   p a r t i a l   o x i d a t i o n   of   a  

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

i s e d   b y :  

an  e l o n g a t e   b u r n e r   b o d y   ( 2 1 )   h a v i n g   a  m i x i n g   c o m -  

p a r t m e n t   ( 2 6 )   t h e r e i n   and  a  d i s c h a r g e   e n d ;  

m e a n s   f o r   s u p p l y i n g   a  p a r t i c u l a t e   f u e l   (29)   and  a  

c o m b u s t i o n   s u p p o r t i n g   med ium  ( 2 7 )   to  s a i d   m i x i n g   c o m p -  

a r t m e n t   ( 2 6 ) ;  

s a i d   b u r n e r   h a v i n g   an  end   f a c e  ( 2 4 )   w i t h   a  d i s -  

c h a r g e   l i p   (23)   in  s a i d   end  f a c e   d e f i n i n g   a  n o z z l e   ( 2 2 )  

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

c o m p a r t m e n t   ( 2 6 ) ;  

an  a n n u l a r   m a n i f o l d   ( 3 7 )   d i s p o s e d   a d j a c e n t   s a i d  

end  f a c e   and  e x t e n d i n g   c i r c u m f e r e n t i a l l y   of   s a i d   d i s -  

c h a r g e   l i p   ( 2 3 ) ;  

m e a n s   (39)   f o r   s u p p l y i n g   p r e s s u r i s e d   f l u i d   t o  

s a i d   m a n i f o l d   ( 3 7 ) ;   a n d  

s a i d   m a n i f o l d   (37)   h a v i n g   a  c o n s t r i c t e d   o p e n i n g  

( 4 2 , 4 3 )   p o s i t i o n e d   to  d e l i v e r   a  p r e s s u r i s e d   s t r e a m  

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

of   s a i d   b u r n e r   end  f a c e   ( 2 4 )   t o w a r d s   s a i d   d i s c h a r g e  

l i p   ( 2 3 ) .  

2.  A  b u r n e r   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 s e d  

in   t h a t  s a i d   c o n s t r i c t e d   o p e n i n g   ( 4 2 , 4 3 )   i s   d i s p o s e d  

s u b s t a n t i a l l y   a d j a c e n t   t h e   b u r n e r   end  f a c e   (24)   t o  

d e l i v e r   s a i d   p r e s s u r i s e d   f l u i d   s t r e a m   in  a  p a t h   s u b s t -  

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

3.  A  b u r n e r   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 s e d  

in  t h a t   s a i d   c o n s t r i c t e d   o p e n i n g   ( 4 2 , 4 3 )   i s   s p a c e d  

away  f rom  s a i d   b u r n e r   end  f a c e   (24)   and  i s   a l i g n e d  

to  d i r e c t   s a i d   p r e s s u r i s e d   f l u i d   s t r e a m   in  a  p a t h  



t o w a r d s   t h e   d i s c h a r g e   l i p   ( 2 3 ) .  

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

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

a  s i n g l e   s u b s t a n t i a l l y   c o n t i n u o u s   o p e n i n g   (42 )   e x t e n d -  

i ng   c i r c u m f e r e n t i a l l y   a r o u n d   and  r a d i a l l y   o u t w a r d  

of   s a i d   d i s c h a r g e   l i p   ( 2 3 ) .  

5.  A  b u r n e r   a c c o r d i n g   to   c l a i m   2  o r   c l a i m   3  c h a r -  

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

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

(43)   p o s i t i o n e d   to   d e l i v e r   i n d i v i d u a l   j e t s   of   f l u i d  

t o w a r d s   s a i d   d i s c h a r g e   l i p   ( 2 3 ) .  

6.  A  b u r n e r   a c c o r d i n g   to   c l a i m   5  c h a r a c t e r i s e d  

in   t h a t   s a i d   o p e n i n g s   (43)   a r e   f o r m e d   by  r e p l a c e a b l e  

n o z z l e s   in   a  w a l l   of   s a i d   m a n i f o l d .  

7.  A  b u r n e r   a c c o r d i n g   to  any  one  of   c l a i m s   1 

to  6  c h a r a c t e r i s e d   in  t h a t   s a i d   m a n i f o l d   (37 )   i s   d i s -  

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

f a c e   (24 )   o f   s a i d  b u r n e r   body   ( 2 1 ) .  

8.  A  b u r n e r   a c c o r d i n g   to  any  one  of   c l a i m s   1 

to  7  c h a r a c t e r i s e d   in   t h a t   s a i d   m a n i f o l d   (37 )   h a s  

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

f rom  s a i d   end   f a c e   (24 )   of   s a i d   b u r n e r   body  ( 2 1 ) .  

9.  A  b u r n e r   a c c o r d i n g   to  any  one  of   c l a i m s   1 

to  8  c h a r a c t e r i s e d   in   t h a t   s a i d   means   (39)   f o r   s u p p l y -  

ing   p r e s s u r i z e d   f l u i d   to   s a i d   m a n i f o l d   c o m p r i s e s   m e a n s  

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



10.  P a r t i a l   o x i d a t i o n   a p p a r a t u s   c h a r a c t e r i s e d  

by  a  r e a c t i o n   c h a m b e r   (14)   to   f o r m   a  g a s e o u s   p r o d u c t  

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

r e a c t i o n   c h a m b e r   h a v i n g   an  a c c e s s   o p e n i n g   (16)   a n d  

a  b u r n e r   (10)   as  c l a i m e d   in  any  one  of   c l a i m s   1  t o  

9  r e c e i v e d   and  l o c a t e d   in  s a i d   a c c e s s   o p e n i n g   ( 1 6 )  

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

c h a m b e r .  

11.   A p p a r a t u s   a c c o r d i n g   to   c l a i m   10  c h a r a c t e r i s e d  

b y   s u p p o r t   means   e x t e n d i n g   i n w a r d l y   f rom  a  w a l l   o f  

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

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

s u p p o r t   m e a n s .  








	bibliography
	description
	claims
	drawings

